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698
w≥sΣrv√tνoψFoαF√FψΣwFp√rtνcτΣFνψFtμΣFsΣ√rcμFαorFtμΣF{t√ψd√rdFuodΣτFpνγγsF≥osoψFwνtμFtμΣFi|ti{F
dΣtΣctorF√tFtμΣFtpkTFPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsRF
2012RF^W]RFWSXa

4.2 5271

697 |μΣFi|ti{FmxpΣrνχΣψtF√tFtμΣFkmzvFt√rγΣFp√droψFkoττνdΣrTFJournalgofgInstrumentationRF2008RFYRF{V_VVYS{V_VVY1 1273

696 |μΣFi|ti{F{νχuτ√tνoψFqψαr√structurΣTFEuropeangPhysicalgJournalgCRF2010RF^VRF_XYS_^Z 4.2 817

695 koχ≥νψΣdFuΣ√surΣχΣψtFoαFtμΣFpνγγsFjosoψFu√ssFνψFppFkoττνsνoψsF√tFsqrt s±e^F√ψdF_F|Σ~FwνtμFtμΣF
i|ti{F√ψdFku{FmxpΣrνχΣψtsTFPhysicalgReviewgLettersRF2015RFWWZRFWaW_VY 7.4 709

694 {Σ√rcμFαorFψΣutr√τFu{{uFpνγγsF≥osoψsF√tFtmxTFEuropeangPhysicalgJournalgCRF2006RFZ^RF[Z^ 4.2 496

693
uΣ√surΣχΣψtsFoαFtμΣFpνγγsF≥osoψFproductνoψF√ψdFdΣc√yFr√tΣsF√ψdFcoψstr√νψtsFoψFνtsFcoupτνψγsF
αroχF√Fcoχ≥νψΣdFi|ti{F√ψdFku{F√ψ√τysνsFoαFtμΣFtpkFppFcoττνsνoψFd√t√F√tFNFsqrt{s}e^FOF√ψdF_F|Σ~TF
JournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW

5.4 364

692 qχprovΣdFτuχνψosνtyFdΣtΣrχνψ√tνoψFνψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±FusνψγFtμΣFi|ti{FdΣtΣctorF√tF
tμΣFtpkTFEuropeangPhysicalgJournalgCRF2013RF^YRFX[W_ 4.2 276

691 xΣrαorχ√ψcΣFoαFtμΣFi|ti{FtrνγγΣrFsystΣχFνψFXVW[TFEuropeangPhysicalgJournalgCRF2017RF^^RFYW^ 4.2 272

690 mvνdΣψcΣFαorFtμΣFspνψSVFψ√turΣFoαFtμΣFpνγγsF≥osoψFusνψγFi|ti{Fd√t√TFPhysicsgLettersugSectiongB:g
NuclearugElementarygParticlegandgHighvEnergygPhysicsRF2013RF^X]RFWXVSWZZ 4.2 267

689 uuoψFrΣcoψstructνoψFpΣrαorχ√ψcΣFoαFtμΣFi|ti{FdΣtΣctorFνψFprotoψSprotoψFcoττνsνoψFd√t√F√tF
 norχuτ√bFsΣΣFtΣxt±eWY´ |Σ~TFEuropeangPhysicalgJournalgCRF2016RF^]RFXaX 4.2 263

688 xΣrαorχ√ψcΣFoαFtμΣFi|ti{F|rνγγΣrF{ystΣχFνψFXVWVTFEuropeangPhysicalgJournalgCRF2012RF^XRFW 4.2 232

687 xΣrαorχ√ψcΣFoαFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFrΣcoψstructνoψFνψFprotoψSprotoψFcoττνsνoψsF√tF
Nsqrt{s}FeF^~χ≥ox{|Σ~}OFwνtμFi|ti{TFEuropeangPhysicalgJournalgCRF2012RF^XRFW 4.2 217

686 rΣtFΣψΣrγyFχΣ√surΣχΣψtFwνtμFtμΣFi|ti{FdΣtΣctorFνψFprotoψSprotoψFcoττνsνoψsF√tF
Nsqrt{χ√tμrχ{s}}e^Fχ√tμrχ{|Σ~}OTFEuropeangPhysicalgJournalgCRF2013RF^YRFW 4.2 209

685
{Σ√rcμFαorFψΣwFpμΣψoχΣψ√FνψFανψ√τFst√tΣsFwνtμF√ψFΣψΣrγΣtνcFπΣtF√ψdFτ√rγΣFχνssνψγFtr√ψsvΣrsΣF
χoχΣψtuχFνψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalg
JournalgCRF2015RF^[RFXaa

4.2 202

684
uΣ√surΣχΣψtFoαFtμΣFpsΣudor√pνdνtyF√ψdFtr√ψsvΣrsΣFχoχΣψtuχFdΣpΣψdΣψcΣFoαFtμΣFΣττνptνcFατowFoαF
cμ√rγΣdFp√rtνcτΣsFνψFτΣ√dâ��τΣ√dFcoττνsνoψsF√tFsvveXT^]|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicsgLettersug
SectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsRF2012RF^V^RFYYVSYZ_

4.2 200

683 mτΣctroψFpΣrαorχ√ψcΣFχΣ√surΣχΣψtsFwνtμFtμΣFi|ti{FdΣtΣctorFusνψγFtμΣFXVWVFtpkFprotoψSprotoψF
coττνsνoψFd√t√TFEuropeangPhysicalgJournalgCRF2012RF^XRFW 4.2 199

682 rΣtFΣψΣrγyFχΣ√surΣχΣψtF√ψdFνtsFsystΣχ√tνcFuψcΣrt√νψtyFνψFprotoψSprotoψFcoττνsνoψsF√tF norχuτ√bFsΣΣF
tΣxt±´ |Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2015RF^[RFW^ 4.2 194
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681 tuχνψosνtyFdΣtΣrχνψ√tνoψFνψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±FeF_F|Σ~FusνψγFtμΣFi|ti{FdΣtΣctorF√tF
tμΣFtpkTFEuropeangPhysicalgJournalgCRF2016RF^]RF][Y 4.2 188

680
uΣ√surΣχΣψtsFoαFtμΣFpνγγsF≥osoψFproductνoψF√ψdFdΣc√yFr√tΣsF√ψdFcoupτνψγFstrΣψγtμsFusνψγF
coττνsνoψFd√t√F√tF norχuτ√bFsΣΣFtΣxt±F√ψdF_´ |Σ~FνψFtμΣFi|ti{FΣxpΣrνχΣψtTFEuropeangPhysicalgJournalgC
RF2016RF^]RF]

4.2 185

679 |opoτoγνc√τFcΣττFcτustΣrνψγFνψFtμΣFi|ti{Fc√τorνχΣtΣrsF√ψdFνtsFpΣrαorχ√ψcΣFνψFtpkFzuψFWTFEuropeang
PhysicalgJournalgCRF2017RF^^RFZaV 4.2 177

678 tuχνψosνtyFdΣtΣrχνψ√tνoψFνψFppFcoττνsνoψsF√tFNsqrt{s}FeF^OF|Σ~FusνψγFtμΣFi|ti{FdΣtΣctorF√tFtμΣFtpkTF
EuropeangPhysicalgJournalgCRF2011RF^WRFW 4.2 167

677 uΣ√surΣχΣψtFoαFtμΣFχuoψFrΣcoψstructνoψFpΣrαorχ√ψcΣFoαFtμΣFi|ti{FdΣtΣctorFusνψγFXVWWF√ψdFXVWXF
tpkFprotoψSprotoψFcoττνsνoψFd√t√TFEuropeangPhysicalgJournalgCRF2014RF^ZRFYWYV 4.2 166

676
uΣ√surΣχΣψtFoαFtμΣFπΣtFr√dνusF√ψdFtr√ψsvΣrsΣFχoχΣψtuχFdΣpΣψdΣψcΣFoαFνψcτusνvΣFπΣtFsupprΣssνoψF
νψFτΣ√dâ��τΣ√dFcoττνsνoψsF√tFsvveXT^]F|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicsgLettersugSectiongB:gNuclearug
ElementarygParticlegandgHighvEnergygPhysicsRF2013RF^WaRFXXVSXZW

4.2 165

675 mτΣctroψFrΣcoψstructνoψF√ψdFνdΣψtνανc√tνoψFΣαανcνΣψcyFχΣ√surΣχΣψtsFwνtμFtμΣFi|ti{FdΣtΣctorFusνψγF
tμΣFXVWWFtpkFprotoψSprotoψFcoττνsνoψFd√t√TFEuropeangPhysicalgJournalgCRF2014RF^ZRFXaZW 4.2 160

674 mτΣctroψF√ψdFpμotoψFΣψΣrγyFc√τν≥r√tνoψFwνtμFtμΣFi|ti{FdΣtΣctorFusνψγFtpkFzuψFWFd√t√TFEuropeang
PhysicalgJournalgCRF2014RF^ZRFW 4.2 160

673 rΣtFΣψΣrγyFrΣsoτutνoψFνψFprotoψSprotoψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±FrΣcordΣdFνψFXVWVFwνtμFtμΣF
i|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2013RF^YRFXYV] 4.2 153

672
{Σ√rcμFαorF√ψF√ddνtνoψ√τRFμΣ√vyFpνγγsF≥osoψFνψFtμΣF norχuτ√bFsΣΣFtΣxt±FdΣc√yFcμ√ψψΣτF√tF norχuτ√bF
sΣΣFtΣxt±FνψF norχuτ√bFsΣΣFtΣxt±FcoττνsνoψFd√t√FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF
2016RF^]RFZ[

4.2 152

671 xΣrαorχ√ψcΣFoαFpντΣSupFχνtνγ√tνoψFtΣcμψνquΣsFαorFπΣtsFνψF norχuτ√bFsΣΣFtΣxt±FcoττνsνoψsF√tF norχuτ√bF
sΣΣFtΣxt±´ |Σ~FusνψγFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RF[_W 4.2 148

670
uΣ√surΣχΣψtFoαFtμΣFdνstrν≥utνoψsFoαFΣvΣψtS≥ySΣvΣψtFατowFμ√rχoψνcsFνψFτΣ√dSτΣ√dFcoττνsνoψsF√tFNF
sqrt{{{sℓ{vvF}}}}FOFeFXT^]F|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorF√tFtμΣFtpkTFJournalgofgHighgEnergygPhysicsRF
2013RFXVWYRFW

5.4 143

669 w≥sΣrv√tνoψFoαFtoψγSz√ψγΣFmττνptνcFizνχutμ√τFiψνsotropνΣsFνψFsqrt s±eWYF√ψdFXT^]´ |Σ~FppFkoττνsνoψsF
wνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF2016RFWW]RFW^XYVW 7.4 140

668 uΣ√surΣχΣψtFoαFtμΣFtopFqu√rρSp√νrFproductνoψFcrossFsΣctνoψFwνtμFi|ti{FνψFppFcoττνsνoψsF√tF
Nsqrt{s}e^OF|Σ~TFEuropeangPhysicalgJournalgCRF2011RF^WRFW 4.2 138

667
{Σ√rcμFαorFψΣwFμνγμSχ√ssFpμΣψoχΣψ√FνψFtμΣFdντΣptoψFανψ√τFst√tΣFusνψγFY]Fα≥â��WFoαFprotoψSprotoψF
coττνsνoψFd√t√F√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2017RF
XVW^RFW

5.4 126

666 uΣ√surΣχΣψtsFoαFpνγγsF≥osoψFproductνoψF√ψdFcoupτνψγsFνψFtμΣFαourSτΣptoψFcμ√ψψΣτFνψFppFcoττνsνoψsF
√tFcΣψtΣrSoαSχ√ssFΣψΣrγνΣsFoαF^F√ψdF_F|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicalgReviewgDRF2015RFaWRF 4.9 125

665 {Σ√rcμFαorFd√rρFχ√ttΣrFc√ψdνd√tΣsF√ψdFτ√rγΣFΣxtr√FdνχΣψsνoψsFνψFΣvΣψtsFwνtμF√FπΣtF√ψdFχνssνψγF
tr√ψsvΣrsΣFχoχΣψtuχFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2013RFXVWYRFW 5.4 124

664
koχ≥νψΣdFχΣ√surΣχΣψtsFoαFpνγγsF≥osoψFproductνoψF√ψdFdΣc√yFusνψγFupFtoF_VFFα≥â��WFoαF
protoψSprotoψFcoττνsνoψFd√t√F√tFseWYFF|Σ~FcoττΣctΣdFwνtμFtμΣFi|ti{FΣxpΣrνχΣψtTFPhysicalgReviewgDRF
2020RFWVWRF

4.9 121
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663
{Σ√rcμFαorFdνrΣctFproductνoψFoαFcμ√rγνψosRFψΣutr√τνψosF√ψdFsτΣptoψsFνψFανψ√τFst√tΣsFwνtμFtwoFτΣptoψsF
√ψdFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFνψFppFcoττνsνoψsF√tFNFsqrt{s}FOFeF_|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTF
JournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW

5.4 120

662
w≥sΣrv√tνoψFoαFpνγγsF≥osoψFproductνoψFνψF√ssocν√tνoψFwνtμF√FtopFqu√rρFp√νrF√tFtμΣFtpkFwνtμFtμΣF
i|ti{FdΣtΣctorTFPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsRF
2018RF^_ZRFW^YSWaW

4.2 118

661 {Σ√rcμFαorFsc√τ√rFdνpμotoψFrΣsoψ√ψcΣsFνψFtμΣFχ√ssFr√ψγΣF][S]VVFoΣ~FwνtμFtμΣFi|ti{FdΣtΣctorFνψFppF
coττνsνoψFd√t√F√tFâ��se_F|Σ~TFPhysicalgReviewgLettersRF2014RFWWYRFW^W_VW 7.4 117

660
{Σ√rcμFαorFd√rρFχ√ttΣrFνψFΣvΣψtsFwνtμF√Fμ√droψνc√ττyFdΣc√yνψγF‘ForF—F≥osoψF√ψdFχνssνψγFtr√ψsvΣrsΣF
χoχΣψtuχFνψFppFcoττνsνoψsF√tFâ��se_FF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicalgReviewgLettersRF2014RF
WWXRFVZW_VX

7.4 117

659 rΣtFΣψΣrγyFsc√τΣFχΣ√surΣχΣψtsF√ψdFtμΣνrFsystΣχ√tνcFuψcΣrt√νψtνΣsFνψFprotoψSprotoψFcoττνsνoψsF√tF
seWYFF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicalgReviewgDRF2017RFa]RF 4.9 116

658 {Σ√rcμFαorFqψvνsν≥τΣFlΣc√ysFoαF√FpνγγsFjosoψFxroducΣdFνψFissocν√tνoψFwνtμF√F—FjosoψFνψFi|ti{TF
PhysicalgReviewgLettersRF2014RFWWXRF 7.4 113

657 {Σ√rcμFαorFcμ√rγΣdFpνγγsF≥osoψsFdΣc√yνψγFvν√FpF´–FSfFˇ�˛‰FνψFNFtovΣrτνψΣFtFOFΣvΣψtsFusνψγFppFcoττνsνoψFd√t√F
√tFNFsqrtF{s}FeF^c|Σ~FOFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2012RFXVWXRFW 5.4 112

656 uΣ√surΣχΣψtFoαFtμΣFνψcτusνvΣFνsoτ√tΣdFproχptFpμotoψFcrossFsΣctνoψFνψFppFcoττνsνoψsF√tFse^FF|Σ~FwνtμF
tμΣFi|ti{FdΣtΣctorTFPhysicalgReviewgDRF2011RF_YRF 4.9 112

655 i|ti{FzuψFWFsΣ√rcμΣsFαorFdνrΣctFp√νrFproductνoψFoαFtμνrdSγΣψΣr√tνoψFsqu√rρsF√tFtμΣFt√rγΣFp√droψF
koττνdΣrTFEuropeangPhysicalgJournalgCRF2015RF^[RF[WV 4.2 109

654
{Σ√rcμFαorFsqu√rρsF√ψdFγτuνψosFwνtμFtμΣFi|ti{FdΣtΣctorFνψFανψ√τFst√tΣsFwνtμFπΣtsF√ψdFχνssνψγF
tr√ψsvΣrsΣFχoχΣψtuχFusνψγFNFsqrt{s}e_FOF|Σ~FprotoψSprotoψFcoττνsνoψFd√t√TFJournalgofgHighgEnergyg
PhysicsRF2014RFXVWZRFW

5.4 108

653
uΣ√surΣχΣψtFoαFtμΣF norχuτ√bFsΣΣFtΣxt±FproductνoψFcrossSsΣctνoψFusνψγF norχuτ√bFsΣΣFtΣxt±FΣvΣψtsF
wνtμF norχuτ√bFsΣΣFtΣxt±St√γγΣdFπΣtsFνψF norχuτ√bFsΣΣFtΣxt±FcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±F√ψdF
_´ |Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2014RF^ZRFYWVa

4.2 107

652 {tudyFoαFtμΣFspνψF√ψdFp√rνtyFoαFtμΣFpνγγsF≥osoψFνψFdν≥osoψFdΣc√ysFwνtμFtμΣFi|ti{FdΣtΣctorTF
EuropeangPhysicalgJournalgCRF2015RF^[RFZ^] 4.2 104

651 {Σ√rcμFαorFdou≥τyFcμ√rγΣdFpνγγsF≥osoψsFνψFτνρΣSsνγψFdντΣptoψFανψ√τFst√tΣsF√tFNsqrt{s}FeF^F
χ√tμrχ{|Σ~}OFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2012RF^XRFW 4.2 104

650 uΣ√surΣχΣψtFoαFνψcτusνvΣFπΣtF√ψdFdνπΣtFcrossFsΣctνoψsFνψFprotoψSprotoψFcoττνsνoψsF√tF^F|Σ~F
cΣψtrΣSoαSχ√ssFΣψΣrγyFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2011RF^WRFW 4.2 103

649 {Σ√rcμFαorFd√rρFχ√ttΣrF√ψdFotμΣrFψΣwFpμΣψoχΣψ√FνψFΣvΣψtsFwνtμF√ψFΣψΣrγΣtνcFπΣtF√ψdFτ√rγΣFχνssνψγF
tr√ψsvΣrsΣFχoχΣψtuχFusνψγFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2018RFXVW_RFW 5.4 101

648 uΣ√surΣχΣψtsFoαFtμΣFvucτΣ√rFuodνανc√tνoψFn√ctorFαorFrΣtsFνψFx≥Qx≥FkoττνsνoψsF√tFâ��NsOvv±eXT^]FF|Σ~F
wνtμFtμΣFi|ti{FdΣtΣctorTFPhysicalgReviewgLettersRF2015RFWWZRFV^XYVX 7.4 99

647
{Σ√rcμFαorFtμΣF{t√ψd√rdFuodΣτFpνγγsF≥osoψFproducΣdFνψF√ssocν√tνoψFwνtμFtopFqu√rρsF√ψdFdΣc√yνψγF
νψtoF norχuτ√bFsΣΣFtΣxt±FνψF norχuτ√bFsΣΣFtΣxt±FcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±FwνtμFtμΣFi|ti{F
dΣtΣctorTFEuropeangPhysicalgJournalgCRF2015RF^[RFYZa

4.2 94

646 uΣ√surΣχΣψtFoαFtμΣFqψΣτ√stνcFxrotoψSxrotoψFkrossF{ΣctνoψF√tFsqrt s±eWYFF|Σ~FwνtμFtμΣFi|ti{F
lΣtΣctorF√tFtμΣFtpkTFPhysicalgReviewgLettersRF2016RFWW^RFW_XVVX 7.4 92
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645
{Σ√rcμFαorFdνrΣctFtμνrdSγΣψΣr√tνoψFsqu√rρFp√νrFproductνoψFνψFανψ√τFst√tΣsFwνtμFχνssνψγFtr√ψsvΣrsΣF
χoχΣψtuχF√ψdFtwoF≥SπΣtsFνψFNFsqrt{s}e_FOF|Σ~FppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighg
EnergygPhysicsRF2013RFXVWYRFW

5.4 92

644 koψstr√νψtsFoψFψΣwFpμΣψoχΣψ√Fvν√FpνγγsF≥osoψFcoupτνψγsF√ψdFνψvνsν≥τΣFdΣc√ysFwνtμFtμΣFi|ti{F
dΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 91

643 {Σ√rcμFαorFpνγγsF≥osoψFp√νrFproductνoψFνψFtμΣF˛‡˛‡≥≥ ovΣrF´fl±Fανψ√τFst√tΣFusνψγFppFcoττνsνoψFd√t√F√tF
sqrt s±e_FF|Σ~FαroχFtμΣFi|ti{FdΣtΣctorTFPhysicalgReviewgLettersRF2015RFWWZRFV_W_VX 7.4 90

642 w≥sΣrv√tνoψFoαFpSf≥≥´flFdΣc√ysF√ψdF~pFproductνoψFwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicsgLettersugSectiongB:g
NuclearugElementarygParticlegandgHighvEnergygPhysicsRF2018RF^_]RF[aS_] 4.2 87

641 w≥sΣrv√tνoψF√ψdFχΣ√surΣχΣψtFoαFpνγγsF≥osoψFdΣc√ysFtoF‘‘PFwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicalg
ReviewgDRF2015RFaXRF 4.9 86

640
uΣ√surΣχΣψtFoαF norχuτ√bFsΣΣFtΣxt±FproductνoψFwνtμF√FvΣtoFoψF√ddνtνoψ√τFcΣψtr√τFπΣtF√ctνvνtyFνψF
coττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±F|Σ~FusνψγFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2012RF
^XRFXVZY

4.2 82

639
{Σ√rcμFαorF√ddνtνoψ√τFμΣ√vyFψΣutr√τFpνγγsF√ψdFγ√uγΣF≥osoψsFνψFtμΣFdνt√uFανψ√τFst√tΣFproducΣdFνψFY]F
α≥â��WFoαFppFcoττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF
2018RFXVW_RFW

5.4 81

638 uΣ√surΣχΣψtFoαFtμΣF—U˛‡FPF≥osoψFtr√ψsvΣrsΣFχoχΣψtuχFdνstrν≥utνoψFνψFppFcoττνsνoψsF√tFNFsqrt{s}e^FOF
|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW 5.4 79

637 uΣ√surΣχΣψtFoαFtμΣFcμ√rγΣF√syχχΣtryFνψFtopFqu√rρFp√νrFproductνoψFνψFcoττνsνoψsF√tF norχuτ√bFsΣΣF
tΣxt±FusνψγFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2012RF^XRFXVYa 4.2 78

636 {Σ√rcμFαorFμΣ√vyFψΣutrνψosF√ψdFrνγμtSμ√ψdΣdF≥osoψsFνψFΣvΣψtsFwνtμFtwoFτΣptoψsF√ψdFπΣtsFνψF
coττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2012RF^XRFXV[] 4.2 78

635
{Σ√rcμFαorFdνrΣctFproductνoψFoαFcμ√rγνψosF√ψdFψΣutr√τνψosFνψFΣvΣψtsFwνtμFtμrΣΣFτΣptoψsF√ψdFχνssνψγF
tr√ψsvΣrsΣFχoχΣψtuχFνψFNFsqrt{s}FOFeF_F|Σ~FppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighg
EnergygPhysicsRF2014RFXVWZRFW

5.4 76

634
{Σ√rcμFαorF√FτνγμtFcμ√rγΣdFpνγγsF≥osoψFνψFtμΣFdΣc√yFcμ√ψψΣτF norχuτ√bFsΣΣFtΣxt±FνψF norχuτ√bFsΣΣF
tΣxt±FΣvΣψtsFusνψγFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalg
JournalgCRF2013RF^YRFXZ][

4.2 76

633 mvνdΣψcΣFαorFtμΣFpνγγsS≥osoψF–uρ√w√FcoupτνψγFtoFt√uFτΣptoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofg
HighgEnergygPhysicsRF2015RFXVW[RFW 5.4 74

632 uΣ√surΣχΣψtsFoαFpνγγsF≥osoψFpropΣrtνΣsFνψFtμΣFdνpμotoψFdΣc√yFcμ√ψψΣτFwνtμFY]FFα≥â��WFoαFppF
coττνsνoψFd√t√F√tFseWYFF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicalgReviewgDRF2018RFa_RF 4.9 74

631
{Σ√rcμFαorFproductνoψFoαF norχuτ√bFsΣΣFtΣxt±FrΣsoψ√ψcΣsFdΣc√yνψγFtoF√FτΣptoψRFψΣutrνψoF√ψdFπΣtsFνψF
 norχuτ√bFsΣΣFtΣxt±FcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±´ |Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalg
JournalgCRF2015RF^[RFXVa

4.2 73

630 mvνdΣψcΣFαorFΣτΣctrowΣ√ρFproductνoψFoαF‘´–‘´–ππFνψFppFcoττνsνoψsF√tFsqrt s±FeF_F|Σ~FwνtμFtμΣFi|ti{F
dΣtΣctorTFPhysicalgReviewgLettersRF2014RFWWYRFWZW_VY 7.4 73

629 vΣwFχΣ√surΣχΣψtFoαFtμΣFortμoposνtroψνuχFdΣc√yFr√tΣTFPhysicsgLettersugSectiongB:gNuclearug
ElementarygParticlegandgHighvEnergygPhysicsRF1995RFY[^RFZ^[SZ_V 4.2 73

628 yklFstudνΣsFwνtμFΣQΣâ��F√ψψνμντ√tνoψFd√t√F√tFWYVF√ψdFWY]FoΣ~TFZeitschriftgFˆ…rgPhysikgCvParticlesgandg
FieldsRF1996RF^XRFWaWSXV] 73

(1996-2013)
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627 i|ti{FsΣ√rcμFαorFψΣwFpμΣψoχΣψ√FνψFdνπΣtFχ√ssF√ψdF√ψγuτ√rFdνstrν≥utνoψsFusνψγFppFcoττνsνoψsF√tFNF
sqrt{s}e^FO|Σ~TFJournalgofgHighgEnergygPhysicsRF2013RFXVWYRFW 5.4 72

626
uΣ√surΣχΣψtFoαFtμΣFνψcτusνvΣFπΣtFcrossSsΣctνoψFνψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±F√ψdFcoχp√rνsoψF
toFtμΣFνψcτusνvΣFπΣtFcrossSsΣctνoψF√tF norχuτ√bFsΣΣFtΣxt±FusνψγFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalg
JournalgCRF2013RF^YRFX[Va

4.2 71

625 z√pνdνtyFγ√pFcrossFsΣctνoψsFχΣ√surΣdFwνtμFtμΣFi|ti{FdΣtΣctorFνψFppFcoττνsνoψsF√tFNsqrt{s}FeF^F
χ≥ox{~|Σ~}OTFEuropeangPhysicalgJournalgCRF2012RF^XRFW 4.2 70

624 {Σ√rcμΣsFαorFsc√τ√rFτΣptoqu√rρsFνψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±FeF_´ |Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTF
EuropeangPhysicalgJournalgCRF2016RF^]RF[ 4.2 68

623 {Σ√rcμFαorFψΣutr√τFpνγγsF≥osoψsFoαFtμΣFχνψνχ√τFsupΣrsyχχΣtrνcFst√ψd√rdFχodΣτFνψFppFcoττνsνoψsF√tFNF
sqrt{s}e_FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW 5.4 67

622 rΣtFχ√ssF√ψdFsu≥structurΣFoαFνψcτusνvΣFπΣtsFνψFNFsqrtF{s}FeF^c{tΣxt{|Σ~}}FOFppFcoττνsνoψsFwνtμFtμΣFi|ti{F
ΣxpΣrνχΣψtTFJournalgofgHighgEnergygPhysicsRF2012RFXVWXRFW 5.4 67

621 {Σ√rcμFαorFpνγγsF≥osoψFp√νrFproductνoψFνψFtμΣF norχuτ√bFsΣΣFtΣxt±Fανψ√τFst√tΣFαroχFcoττνsνoψsF√tF
 norχuτ√bFsΣΣFtΣxt±F|Σ~wνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2015RF^[RFZWX 4.2 66

620 {Σ√rcμFαorFμνγμSχ√ssFdν≥osoψFrΣsoψ√ψcΣsFwνtμF≥osoψSt√γγΣdFπΣtsFνψFprotoψSprotoψFcoττνsνoψsF√tFNF
sqrt{s}e_FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFWSYa 5.4 66

619 xΣrαorχ√ψcΣFoαFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFrΣcoψstructνoψFwνtμFtμΣFi|ti{FdΣtΣctorFusνψγF
protoψSprotoψFcoττνsνoψsF√tTFEuropeangPhysicalgJournalgCRF2018RF^_RFaVY 4.2 66

618 {Σ√rcμFαorFμΣ√vyFu√πor√ψ√FψΣutrνψosFwνtμFtμΣFi|ti{FdΣtΣctorFνψFppFcoττνsνoψsF√tFNFsqrt{s}e_FOF|Σ~TF
JournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 65

617 {Σ√rcμFαorFtμΣFNF≥ovΣrτνψΣ{≥}FOFdΣc√yFoαFtμΣF{t√ψd√rdFuodΣτFpνγγsF≥osoψFνψF√ssocν√tΣdFN‘U—OpF
productνoψFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 64

616
{Σ√rcμFαorFψΣwFpμΣψoχΣψ√FνψFανψ√τFst√tΣsFwνtμFτ√rγΣFπΣtFχuτtνpτνcνtνΣsF√ψdFχνssνψγFtr√ψsvΣrsΣF
χoχΣψtuχF√tFNFsqrt{s}e_FOF|Σ~FprotoψSprotoψFcoττνsνoψsFusνψγFtμΣFi|ti{FΣxpΣrνχΣψtTFJournalgofg
HighgEnergygPhysicsRF2013RFXVWYRFW

5.4 64

615
uΣ√surΣχΣψtFoαF‘´–F√ψdF—S≥osoψFproductνoψFcrossFsΣctνoψsFνψFppFcoττνsνoψsF√tFseWYF|Σ~FwνtμFtμΣF
i|ti{FdΣtΣctorTFPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsRF
2016RF^[aRF]VWS]XW

4.2 64

614
uΣ√surΣχΣψtFoαFtμΣFtr√ψsvΣrsΣFχoχΣψtuχF√ψdF norχuτ√bFsΣΣFtΣxt±Fdνstrν≥utνoψsFoαFlrΣττS–√ψF
τΣptoψFp√νrsFνψFprotoψSprotoψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±´ |Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTF
EuropeangPhysicalgJournalgCRF2016RF^]RFXaW

4.2 63

613 {Σ√rcμFαorFrΣsoψ√ψtFdν≥osoψFproductνoψFνψFtμΣF norχuτ√bFsΣΣFtΣxt±Fανψ√τFst√tΣFνψF norχuτ√bFsΣΣFtΣxt±F
coττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±´ |Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2015RF^[RF]a 4.2 62

612 mτΣctroψFΣαανcνΣψcyFχΣ√surΣχΣψtsFwνtμFtμΣFi|ti{FdΣtΣctorFusνψγFXVWXFtpkFprotoψSprotoψFcoττνsνoψF
d√t√TFEuropeangPhysicalgJournalgCRF2017RF^^RFWa[ 4.2 61

611 {Σ√rcμFαorFd√rρFχ√ttΣrFνψFΣvΣψtsFwνtμFμΣ√vyFqu√rρsF√ψdFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFνψF norχuτ√bF
sΣΣFtΣxt±FcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2015RF^[RFaX 4.2 60

610
{Σ√rcμFαorFψΣwFpμΣψoχΣψ√FνψFανψ√τFst√tΣsFwνtμFτ√rγΣFπΣtFχuτtνpτνcνtνΣsF√ψdFχνssνψγFtr√ψsvΣrsΣF
χoχΣψtuχFusνψγFNsqrtF{s}OFeF^F|Σ~FppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergyg
PhysicsRF2011RFXVWWRFW

5.4 60
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609 uΣ√surΣχΣψtFoαFtμΣFS≥osoψFχ√ssFνψFppFcoττνsνoψsF√tFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalg
JournalgCRF2018RF^_RFWWV 4.2 59

608 {Σ√rcμFαorF√FμνγμSχ√ssFpνγγsF≥osoψFdΣc√yνψγFtoF√F‘F≥osoψFp√νrFνψFppFcoττνsνoψsF√tFNFsqrt{s}e_FOF|Σ~F
wνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 59

607 vΣwFprΣcνsνoψFχΣ√surΣχΣψtFoαFμypΣrανψΣFspτνttνψγFoαFposνtroψνuχTFPhysicsgLettersugSectiongB:g
NuclearugElementarygParticlegandgHighvEnergygPhysicsRF2014RF^YZRFYY_SYZZ 4.2 58

606 uΣ√surΣχΣψtFoαFtμΣF‘FSfFâ��˛‰F√ψdF—U˛‡FPFSfFâ��â��FproductνoψFcrossFsΣctνoψsFνψFprotoψSprotoψFcoττνsνoψsF√tFNF
sqrtF{s}FeF^c{tΣxt{|Σ~}}FOFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2010RFXVWVRFW 5.4 58

605 iFsΣ√rcμFαorFNFtovΣrτνψΣ{t}FOFrΣsoψ√ψcΣsFusνψγFτΣptoψSpτusSπΣtsFΣvΣψtsFνψFprotoψSprotoψFcoττνsνoψsF√tFNF
sqrt{s}e_FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 57

604
{Σ√rcμFαorFcμ√rγΣdFpνγγsF≥osoψsFdΣc√yνψγFvν√FpF´–FSfFˇ�F´–F˛‰FνψFαuττyFμ√droψνcFανψ√τFst√tΣsFusνψγFppF
coττνsνoψFd√t√F√tFNFsqrt{s}FOFeF_F|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2015RF
XVW[RFW

5.4 56

603 koψstr√νψtsFoψFtμΣFoααSsμΣττFpνγγsF≥osoψFsνγψ√τFstrΣψγtμFνψFtμΣFμνγμSχ√ssF√ψdFανψ√τFst√tΣsFwνtμFtμΣF
i|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2015RF^[RFYY[ 4.2 56

602 xrΣcνsνoψFχΣ√surΣχΣψtF√ψdFνψtΣrprΣt√tνoψFoαFνψcτusνvΣFRF√ψdFproductνoψFcrossFsΣctνoψsFwνtμFtμΣF
i|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2017RF^^RFY]^ 4.2 56

601 {Σ√rcμFαorFdou≥τyFcμ√rγΣdFpνγγsF≥osoψFproductνoψFνψFχuτtνSτΣptoψFανψ√τFst√tΣsFwνtμFtμΣFi|ti{F
dΣtΣctorFusνψγFprotoψSprotoψFcoττνsνoψsF√tTFEuropeangPhysicalgJournalgCRF2018RF^_RFWaa 4.2 55

600 {Σ√rcμFαorFrΣsoψ√ψcΣsFdΣc√yνψγFνψtoFtopSqu√rρFp√νrsFusνψγFαuττyFμ√droψνcFdΣc√ysFνψFppFcoττνsνoψsFwνtμF
i|ti{F√tFNFsqrt{s}e^FOF|Σ~TFJournalgofgHighgEnergygPhysicsRF2013RFXVWYRFW 5.4 55

599 uΣ√surΣχΣψtsFoαFtopFqu√rρFp√νrFrΣτ√tνvΣFdνααΣrΣψtν√τFcrossSsΣctνoψsFwνtμFi|ti{FνψFppFcoττνsνoψsF√tF
Nsqrt{s}FeF^Fχ≥ox{|Σ~}OTFEuropeangPhysicalgJournalgCRF2013RF^YRFW 4.2 55

598 {uχχ√ryFoαFtμΣFsΣ√rcμΣsFαorFsqu√rρsF√ψdFγτuνψosFusνψγFNFsqrt{s}e_FOF|Σ~FppFcoττνsνoψsFwνtμFtμΣF
i|ti{FΣxpΣrνχΣψtF√tFtμΣFtpkTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 55

597 uΣ√surΣχΣψtsFoαFtμΣF norχuτ√bFsΣΣFtΣxt±FproductνoψFcrossFsΣctνoψsFνψF√ssocν√tνoψFwνtμFπΣtsFwνtμFtμΣF
i|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2015RF^[RF_X 4.2 54

596
{Σ√rcμFαorFproductνoψFoαFvΣctorSτνρΣFqu√rρFp√νrsF√ψdFoαFαourFtopFqu√rρsFνψFtμΣFτΣptoψSpτusSπΣtsFανψ√τF
st√tΣFνψFppFcoττνsνoψsF√tFNFsqrt{s}e_FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF
2015RFXVW[RFW

5.4 54

595
{Σ√rcμFαorFtopFsqu√rρFp√νrFproductνoψFνψFανψ√τFst√tΣsFwνtμFoψΣFνsoτ√tΣdFτΣptoψRFπΣtsRF√ψdFχνssνψγF
tr√ψsvΣrsΣFχoχΣψtuχFνψFNFsqrt{s}FOFeF_F|Σ~FppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighg
EnergygPhysicsRF2014RFXVWZRFW

5.4 54

594 uΣ√surΣχΣψtFoαF‘F´–F—FproductνoψFνψFprotoψSprotoψFcoττνsνoψsF√tFNsqrt{s}e^~χ≥ox{|Σ~}OFwνtμFtμΣF
i|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2012RF^XRFW 4.2 54

593
{Σ√rcμFαorFsqu√rρsF√ψdFγτuνψosFνψFανψ√τFst√tΣsFwνtμFπΣtsF√ψdFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχF√tF
 norχuτ√bFsΣΣFtΣxt±FeWYF norχuτ√bFsΣΣFtΣxt±wνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF
2016RF^]RFYaX

4.2 53

592 {Σ√rcμFαorFψΣwFpμΣψoχΣψ√FνψFΣvΣψtsFwνtμF√tFτΣ√stFtμrΣΣFpμotoψsFcoττΣctΣdFνψFcoττνsνoψsF√tF norχuτ√bF
sΣΣFtΣxt±FeF_F|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RFXWV 4.2 53

(2016-2018)
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591 {Σ√rcμFαorF√FμΣ√vyFtopSqu√rρFp√rtψΣrFνψFανψ√τFst√tΣsFwνtμFtwoFτΣptoψsFwνtμFtμΣFi|ti{FdΣtΣctorF√tF
tμΣFtpkTFJournalgofgHighgEnergygPhysicsRF2012RFXVWXRFW 5.4 53

590 uΣ√surΣχΣψtFoαFtμΣFνψcτusνvΣF√ψdFdνπΣtFcrossSsΣctνoψsFoαF≥SπΣtsFνψFppFcoττνsνoψsF√tF
Nsqrt{s}e^χ≥ox{~|Σ~}OFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2011RF^WRFW 4.2 53

589 uΣ√surΣχΣψtFoαFtμΣFpμotoψFνdΣψtνανc√tνoψFΣαανcνΣψcνΣsFwνtμFtμΣFi|ti{FdΣtΣctorFusνψγFtpkFzuψSWF
d√t√TFEuropeangPhysicalgJournalgCRF2016RF^]RF]]] 4.2 53

588 {Σ√rcμFαorFdνrΣctFtopSsqu√rρFp√νrFproductνoψFνψFανψ√τFst√tΣsFwνtμFtwoFτΣptoψsFνψFppFcoττνsνoψsF√tFNF
sqrt{s}FOFeF_F|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW 5.4 52

587 {Σ√rcμFαorFτΣptoψSατ√vourSvνoτ√tνψγFdΣc√ysFoαFtμΣFpνγγsF√ψdF≥osoψsFwνtμFtμΣFi|ti{FdΣtΣctorTF
EuropeangPhysicalgJournalgCRF2017RF^^RF^V 4.2 52

586
{Σ√rcμFαorFd√rρFχ√ttΣrF√tF norχuτ√bFsΣΣFtΣxt±FνψFανψ√τFst√tΣsFcoψt√νψνψγF√ψFΣψΣrγΣtνcFpμotoψF√ψdF
τ√rγΣFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2017RF
^^RFYaY

4.2 52

585 w≥sΣrv√tνoψFoαF√ψFΣxcνtΣdFjcN´–OFχΣsoψFst√tΣFwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicalgReviewgLettersRF2014
RFWWYRFXWXVVZ 7.4 52

584 uΣ√surΣχΣψtFoαFατowFμ√rχoψνcsFwνtμFχuτtνSp√rtνcτΣFcuχuτ√ψtsFνψFx≥Qx≥FcoττνsνoψsF√tF norχuτ√bFsΣΣF
tΣxt±´ |Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2014RF^ZRFYW[^ 4.2 52

583 uΣ√surΣχΣψtFoαFtμΣF‘F≥osoψFpoτ√rνz√tνoψFνψFtopFqu√rρFdΣc√ysFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofg
HighgEnergygPhysicsRF2012RFXVWXRFW 5.4 52

582 xΣrαorχ√ψcΣFoαFtμΣFi|ti{FχuoψFtrνγγΣrFνψFppFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±F|Σ~TFEuropeang
PhysicalgJournalgCRF2015RF^[RFWXV 4.2 51

581 uΣ√surΣχΣψtFoαFtμΣFπΣtFαr√γχΣψt√tνoψFαuψctνoψF√ψdFtr√ψsvΣrsΣFproαντΣFνψFprotoψâ��protoψFcoττνsνoψsF
√tF√FcΣψtΣrSoαSχ√ssFΣψΣrγyFoαF^F|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2011RF^WRFW 4.2 51

580 mτΣctroψF√ψdFpμotoψFpΣrαorχ√ψcΣFχΣ√surΣχΣψtsFwνtμFtμΣFi|ti{FdΣtΣctorFusνψγFtμΣFXVW[â��XVW^F
tpkFprotoψSprotoψFcoττνsνoψFd√t√TFJournalgofgInstrumentationRF2019RFWZRFxWXVV]SxWXVV] 1 51

579 uΣ√surΣχΣψtFoαFtμΣFproductνoψFcrossFsΣctνoψFoαFπΣtsFνψF√ssocν√tνoψFwνtμF√F—F≥osoψFνψFppFcoττνsνoψsF√tF
NFsqrt{s}e^FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2013RFXVWYRFW 5.4 50

578 mvνdΣψcΣFαorFtμΣFNFptoF≥ovΣrτνψΣ{≥}FOFdΣc√yFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF
2017RFXVW^RFW 5.4 50

577
{Σ√rcμFαorFdνrΣctFp√νrFproductνoψFoαF√Fcμ√rγνψoF√ψdF√FψΣutr√τνψoFdΣc√yνψγFtoFtμΣFWX[´ oΣ~FpνγγsF
≥osoψFνψF norχuτ√bFsΣΣFtΣxt±´ |Σ~F norχuτ√bFsΣΣFtΣxt±FcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeang
PhysicalgJournalgCRF2015RF^[RFXV_

4.2 50

576
{Σ√rcμFαorFΣτΣctrowΣ√ρFproductνoψFoαFcμ√rγνψosF√ψdFsτΣptoψsFdΣc√yνψγFνψtoFανψ√τFst√tΣsFwνtμFtwoF
τΣptoψsF√ψdFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFνψFNsqrt{s}eWYOFNtΣxtF{|Σ~}OFppFcoττνsνoψsFusνψγFtμΣFi|ti{F
dΣtΣctorTFEuropeangPhysicalgJournalgCRF2020RF_VRFW

4.2 50

575
qdΣψtνανc√tνoψF√ψdFΣψΣrγyFc√τν≥r√tνoψFoαFμ√droψνc√ττyFdΣc√yνψγFt√uFτΣptoψsFwνtμFtμΣFi|ti{F
ΣxpΣrνχΣψtFνψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt± norχuτ√bFsΣΣFtΣxt±TFEuropeangPhysicalgJournalgCRF2015
RF^[RFYVY

4.2 49

574 uΣ√surΣχΣψtFoαFcμ√rγΣdSp√rtνcτΣFspΣctr√FνψFx≥Qx≥FcoττνsνoψsF√tFNFsqrt{sℓ{χ√tμrχ{vv}}}eXT^]FOF|Σ~F
wνtμFtμΣFi|ti{FdΣtΣctorF√tFtμΣFtpkTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 49

Shoji Asai
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573 {Σ√rcμFαorFμνγμSχ√ssFrΣsoψ√ψcΣsFdΣc√yνψγFtoFdντΣptoψFανψ√τFst√tΣsFνψFppFcoττνsνoψsF√tFNFsqrt{s}e^FOF|Σ~F
wνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2012RFXVWXRFW 5.4 49

572 {Σ√rcμFαorFrΣsoψ√ψcΣsFνψFdνpμotoψFΣvΣψtsF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofg
HighgEnergygPhysicsRF2016RFXVW]RFW 5.4 49

571 {Σ√rcμFαorFΣτΣctrowΣ√ρFproductνoψFoαFsupΣrsyχχΣtrνcFp√rtνcτΣsFνψFανψ√τFst√tΣsFwνtμFtwoForFtμrΣΣF
τΣptoψsF√tFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2018RF^_RFaa[ 4.2 49

570
uΣ√surΣχΣψtFoαFspνψFcorrΣτ√tνoψFνψFtopS√ψtνtopFqu√rρFΣvΣψtsF√ψdFsΣ√rcμFαorFtopFsqu√rρFp√νrF
productνoψFνψFppFcoττνsνoψsF√tFâ��se_FF|Σ~FusνψγFtμΣFi|ti{FdΣtΣctorTFPhysicalgReviewgLettersRF2015RF
WWZRFWZXVVW

7.4 48

569 uΣ√surΣχΣψtsFoαFtopSqu√rρFp√νrFdνααΣrΣψtν√τFcrossSsΣctνoψsFνψFtμΣFτΣptoψQπΣtsFcμ√ψψΣτFνψFcoττνsνoψsF
√tF norχuτ√bFsΣΣFtΣxt±FusνψγFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RF[Y_ 4.2 48

568 {Σ√rcμFαorFsupΣrsyχχΣtryF√tF norχuτ√bFsΣΣFtΣxt±´ |Σ~FνψFανψ√τFst√tΣsFwνtμFπΣtsF√ψdFtwoFs√χΣSsνγψF
τΣptoψsForFtμrΣΣFτΣptoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RFX[a 4.2 48

567 uΣ√surΣχΣψtFoαFχuτtνSp√rtνcτΣF√zνχutμ√τFcorrΣτ√tνoψsFνψFppRFp´ Q´ x≥F√ψdFτowSχuτtνpτνcνtyFx≥´ Q´ x≥F
coττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2017RF^^RFZX_ 4.2 48

566
puψtFαorFψΣwFpμΣψoχΣψ√FusνψγFτ√rγΣFπΣtFχuτtνpτνcνtνΣsF√ψdFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFwνtμF
i|ti{FνψFZT^Fα≥â��WFoαFNFsqrtF{s}FeF^c|Σ~FOFprotoψSprotoψFcoττνsνoψsTFJournalgofgHighgEnergygPhysicsRF
2012RFXVWXRFW

5.4 48

565 koχ≥νψ√tνoψFoαFtμΣF{Σ√rcμΣsFαorFx√νrSxroducΣdF~ΣctorτνρΣFx√rtψΣrsFoαFtμΣF|μνrdSoΣψΣr√tνoψFyu√rρsF
√tFsqrt s±eWYFF|Σ~FwνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF2018RFWXWRFXWW_VW 7.4 48

564 {Σ√rcμFαorFτoψγSτνvΣdFcμ√rγνψosF≥√sΣdFoψF√Fdνs√ppΣ√rνψγStr√cρFsνγψ√turΣFνψFppFcoττνsνoψsF√tFNF
sqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2018RFXVW_RFW 5.4 48

563 uΣ√surΣχΣψtFoαFtμΣFproχptFU norχuτ√bFsΣΣFtΣxt±Fp√νrFproductνoψFcrossSsΣctνoψFνψFcoττνsνoψsF√tF
 norχuτ√bFsΣΣFtΣxt±´ |Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2017RF^^RF^] 4.2 47

562 {Σ√rcμFαorFμΣ√vyFrΣsoψ√ψcΣsFdΣc√yνψγFνψtoFνψFtμΣFανψ√τFst√tΣFνψFcoττνsνoψsF√tFwνtμFtμΣFi|ti{F
dΣtΣctorTFEuropeangPhysicalgJournalgCRF2018RF^_RFXZ 4.2 47

561 {Σ√rcμFαorFtμΣFψΣutr√τFpνγγsF≥osoψsFoαFtμΣFχνψνχ√τFsupΣrsyχχΣtrνcFst√ψd√rdFχodΣτFνψFppFcoττνsνoψsF
√tFNFsqrt{s}e^FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2013RFXVWYRFW 5.4 47

560 {Σ√rcμFαorF√FψΣwFrΣsoψ√ψcΣFdΣc√yνψγFtoF√ForF≥osoψF√ψdF√FpνγγsF≥osoψFνψFtμΣF norχuτ√bFsΣΣFtΣxt±F
ανψ√τFst√tΣsFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2015RF^[RFX]Y 4.2 46

559 tνγμtSqu√rρF√ψdFγτuoψFπΣtFdνscrνχνψ√tνoψFνψF norχuτ√bFsΣΣFtΣxt±FcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±FwνtμF
tμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2014RF^ZRFYVXY 4.2 46

558 {Σ√rcμFαorFτΣptoψSατ√vourSvνoτ√tνψγFpFSfF˛…ˇ�FdΣc√ysFoαFtμΣFpνγγsF≥osoψFwνtμFtμΣFi|ti{FdΣtΣctorTF
JournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 46

557
{Σ√rcμFαorF√ψoχ√τousFproductνoψFoαFproχptFs√χΣSsνγψFτΣptoψFp√νrsF√ψdFp√νrSproducΣdFdou≥τyF
cμ√rγΣdFpνγγsF≥osoψsFwνtμFNFsqrt{s}e_FOF|Σ~FppFcoττνsνoψsFusνψγFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighg
EnergygPhysicsRF2015RFXVW[RFW

5.4 45

556 {Σ√rcμFαorFνψvνsν≥τΣFdΣc√ysFoαF√FpνγγsF≥osoψFusνψγFvΣctorS≥osoψFαusνoψFνψFppFcoττνsνoψsF√tFNFsqrt{s}e_FOF
|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 45

(2016-2012)
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555 koχ≥νψ√tνoψFoαF{Σ√rcμΣsFαorFqψvνsν≥τΣFpνγγsFjosoψFlΣc√ysFwνtμFtμΣFi|ti{FmxpΣrνχΣψtTFPhysicalg
ReviewgLettersRF2019RFWXXRFXYW_VW 7.4 45

554 uΣ√surΣχΣψtFoαF——FproductνoψFνψFppFcoττνsνoψsF√tFNFsqrt{s}e^FOF|Σ~F√ψdFτνχνtsFoψF√ψoχ√τousF———F√ψdF
——˛‡FcoupτνψγsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2013RFXVWYRFW 5.4 45

553 uuoψFrΣcoψstructνoψFΣαανcνΣψcyF√ψdFχoχΣψtuχFrΣsoτutνoψFoαFtμΣFi|ti{FΣxpΣrνχΣψtFνψF
protoψSprotoψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±´ |Σ~FνψFXVWVTFEuropeangPhysicalgJournalgCRF2014RF^ZRFYVYZ 4.2 45

552 {Σ√rcμFαorFp√νrFproductνoψFoαFχ√ssνvΣFp√rtνcτΣsFdΣc√yνψγFνψtoFtμrΣΣFqu√rρsFwνtμFtμΣFi|ti{FdΣtΣctorF
νψFNFsqrt{s}e^cχ√tμrχ{|Σ~}FOFppFcoττνsνoψsF√tFtμΣFtpkTFJournalgofgHighgEnergygPhysicsRF2012RFXVWXRFW 5.4 45

551
{Σ√rcμFαorFsupΣrsyχχΣtryFνψFΣvΣψtsFcoψt√νψνψγF√Fs√χΣSατ√vourFopposνtΣSsνγψFdντΣptoψFp√νrRFπΣtsRF√ψdF
τ√rγΣFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFνψF norχuτ√bFsΣΣFtΣxt±´ |Σ~FcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTF
EuropeangPhysicalgJournalgCRF2015RF^[RFYW_

4.2 44

550 qdΣψtνανc√tνoψFoαF≥oostΣdRFμ√droψνc√ττyFdΣc√yνψγF≥osoψsF√ψdFcoχp√rνsoψsFwνtμFi|ti{Fd√t√Ft√ρΣψF√tF
 norχuτ√bFsΣΣFtΣxt±´ |Σ~TFEuropeangPhysicalgJournalgCRF2016RF^]RFW[Z 4.2 44

549 uΣ√surΣχΣψtFoαFνsoτ√tΣdSpμotoψFp√νrFproductνoψFνψFppFcoττνsνoψsF√tFNFsqrt{s}e^c|Σ~FOFwνtμFtμΣFi|ti{F
dΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2013RFXVWYRFW 5.4 44

548 {Σ√rcμFαorFp√νrSproducΣdFχ√ssνvΣFcoτourΣdFsc√τ√rsFνψFαourSπΣtFανψ√τFst√tΣsFwνtμFtμΣFi|ti{FdΣtΣctorF
νψFprotoψâ��protoψFcoττνsνoψsF√tFNsqrt{s}FeF^Fχ≥ox{|Σ~}OTFEuropeangPhysicalgJournalgCRF2013RF^YRFW 4.2 44

547 uΣ√surΣχΣψtFoαFχuτtνSπΣtFcrossFsΣctνoψsFνψFprotoψâ��protoψFcoττνsνoψsF√tF√F^F|Σ~FcΣψtΣrSoαSχ√ssF
ΣψΣrγyTFEuropeangPhysicalgJournalgCRF2011RF^WRFW 4.2 44

546 iψγuτ√rF√ψ√τysνsFoαFjFVFdFFSfFsP˛…Q˛…â��FdΣc√ysFνψFppFcoττνsνoψsF√tFNFsqrt{s}e_FOF|Σ~FwνtμFtμΣFi|ti{F
dΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2018RFXVW_RFW 5.4 44

545 xΣrαorχ√ψcΣFoαFπΣtFsu≥structurΣFtΣcμψνquΣsFαorFτ√rγΣSzFπΣtsFνψFprotoψSprotoψFcoττνsνoψsF√tFNF
sqrt{s}e^FOF|Σ~FusνψγFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2013RFXVWYRFW 5.4 43

544
uΣ√surΣχΣψtFoαFtμΣFcrossFsΣctνoψFαorFtopSqu√rρFp√νrFproductνoψFνψFppFcoττνsνoψsF√tFNsqrtF{s}FeF
{^}R{tΣxt{|Σ~}}OFwνtμFtμΣFi|ti{FdΣtΣctorFusνψγFανψ√τFst√tΣsFwνtμFtwoFμνγμSpF|FτΣptoψsTFJournalgofg
HighgEnergygPhysicsRF2012RFXVWXRFW

5.4 43

543 i|ti{F≥SπΣtFνdΣψtνανc√tνoψFpΣrαorχ√ψcΣF√ψdFΣαανcνΣψcyFχΣ√surΣχΣψtFwνtμFNt{≥√r{t}}OFΣvΣψtsFνψFppF
coττνsνoψsF√tFNsqrt{s}eWYOF|Σ~TFEuropeangPhysicalgJournalgCRF2019RF^aRFW 4.2 43

542 rΣtFrΣcoψstructνoψF√ψdFpΣrαorχ√ψcΣFusνψγFp√rtνcτΣFατowFwνtμFtμΣFi|ti{FlΣtΣctorTFEuropeangPhysicalg
JournalgCRF2017RF^^RFZ]] 4.2 42

541
uΣ√surΣχΣψtFoαFtμΣFdνααΣrΣψtν√τFcrossSsΣctνoψsFoαFproχptF√ψdFψoψSproχptFproductνoψFoαF norχuτ√bF
sΣΣFtΣxt±F√ψdF norχuτ√bFsΣΣFtΣxt±FνψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±F√ψdF_´ |Σ~FwνtμFtμΣFi|ti{F
dΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RFX_Y

4.2 42

540 uΣ√surΣχΣψtFoαFtμΣFtopFqu√rρFχ√ssFwνtμFtμΣFtΣχpτ√tΣFχΣtμodFνψFtμΣF norχuτ√bFsΣΣFtΣxt±Fcμ√ψψΣτF
usνψγFi|ti{Fd√t√TFEuropeangPhysicalgJournalgCRF2012RF^XRFXVZ] 4.2 42

539 {uχχ√ryFoαFtμΣFi|ti{FΣxpΣrνχΣψtâ��sFsΣψsνtνvνtyFtoFsupΣrsyχχΣtryF√αtΣrFtpkFzuψFWFâ��FνψtΣrprΣtΣdF
νψFtμΣFpμΣψoχΣψoτoγνc√τFu{{uTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 42

538 nνrstFtΣstFoαFwN˛–XOFcorrΣctνoψFoαFtμΣFortμoposνtroψνuχFdΣc√yFr√tΣTFPhysicsgLettersugSectiongB:gNuclearug
ElementarygParticlegandgHighvEnergygPhysicsRF2009RF]^WRFXWaSXXY 4.2 42
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537 uΣ√surΣχΣψtFoαFtμΣFtopFqu√rρFχ√ssFνψFtμΣFtt´flSfdντΣptoψFcμ√ψψΣτFαroχFse_F|Σ~Fi|ti{Fd√t√TFPhysicsg
LettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsRF2016RF^]WRFY[VSY^W 4.2 42

536 {Σ√rcμFαorFμΣ√vyFrΣsoψ√ψcΣsFνψFtμΣF√ψdFανψ√τFst√tΣsFusνψγFprotoψSprotoψFcoττνsνoψsF√tF´ FwνtμFtμΣF
i|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2018RF^_RFXaY 4.2 41

535 w≥sΣrv√tνoψFoαFtνγμtS≥yStνγμtF{c√ttΣrνψγFνψF}τtr√pΣrνpμΣr√τFx≥Qx≥FkoττνsνoψsFwνtμFtμΣFi|ti{F
lΣtΣctorTFPhysicalgReviewgLettersRF2019RFWXYRFV[XVVW 7.4 41

534
{Σ√rcμFαorFdνrΣctFtopFsqu√rρFp√νrFproductνoψFνψFΣvΣψtsFwνtμF√F norχuτ√bFsΣΣFtΣxt±F≥osoψRF norχuτ√bF
sΣΣFtΣxt±SπΣtsF√ψdFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFνψF norχuτ√bFsΣΣFtΣxt±F|Σ~F norχuτ√bFsΣΣFtΣxt±F
coττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2014RF^ZRFX__Y

4.2 41

533
uΣ√surΣχΣψtFoαFtμΣFtopFqu√rρFp√νrFproductνoψFcrossFsΣctνoψFνψFppFcoττνsνoψsF√tFse^|Σ~FνψFdντΣptoψF
ανψ√τFst√tΣsFwνtμFi|ti{TFPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergyg
PhysicsRF2012RF^V^RFZ[aSZ^^

4.2 41

532 {νψγτΣFμ√droψFrΣspoψsΣFχΣ√surΣχΣψtF√ψdFc√τorνχΣtΣrFπΣtFΣψΣrγyFsc√τΣFuψcΣrt√νψtyFwνtμFtμΣFi|ti{F
dΣtΣctorF√tFtμΣFtpkTFEuropeangPhysicalgJournalgCRF2013RF^YRFW 4.2 41

531
{Σ√rcμFαorFsupΣrsyχχΣtrνcFp√rtνcτΣsFνψFΣvΣψtsFwνtμFτΣptoψFp√νrsF√ψdFτ√rγΣFχνssνψγFtr√ψsvΣrsΣF
χoχΣψtuχFνψFNsqrt{s}e^~χ≥ox{|Σ~}OFprotoψâ��protoψFcoττνsνoψsFwνtμFtμΣFi|ti{FΣxpΣrνχΣψtTF
EuropeangPhysicalgJournalgCRF2011RF^WRFW

4.2 41

530
uΣ√surΣχΣψtFoαFtμΣFpνγγsF≥osoψFχ√ssFνψFtμΣFpFSfF——gFSfFZâ��F√ψdFpFSfF˛‡˛‡Fcμ√ψψΣτsFwνtμFseWYF|Σ~FppF
coττνsνoψsFusνψγFtμΣFi|ti{FdΣtΣctorTFPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandg
HighvEnergygPhysicsRF2018RF^_ZRFYZ[SY]]

4.2 41

529 {Σ√rcμFαorFψΣwFp√rtνcτΣsFνψFΣvΣψtsFwνtμFoψΣFτΣptoψF√ψdFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFνψFppF
coττνsνoψsF√tFNFsqrt{s}FOFeF_F|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW 5.4 40

528 uΣ√surΣχΣψtFoαFtopFqu√rρFpoτ√rνz√tνoψFνψFtopS√ψtνtopFΣvΣψtsFαroχFprotoψSprotoψFcoττνsνoψsF√tF
â��se^FF|Σ~FusνψγFtμΣFi|ti{FdΣtΣctorTFPhysicalgReviewgLettersRF2013RFWWWRFXYXVVX 7.4 40

527
uΣ√surΣχΣψtFoαFtμΣFcΣψtr√τνtyFdΣpΣψdΣψcΣFoαFtμΣFcμ√rγΣdSp√rtνcτΣFpsΣudor√pνdνtyFdνstrν≥utνoψFνψF
protoψSτΣ√dFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±´ |Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalg
JournalgCRF2016RF^]RFWaa

4.2 39

526 {Σ√rcμFαorFsupΣrsyχχΣtryF√tFNsqrt{s}OFeF_F|Σ~FνψFανψ√τFst√tΣsFwνtμFπΣtsF√ψdFtwoFs√χΣSsνγψFτΣptoψsForF
tμrΣΣFτΣptoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW 5.4 39

525
iFsΣ√rcμFαorFNFtovΣrτνψΣFtFOFrΣsoψ√ψcΣsFνψFτΣptoψQπΣtsFΣvΣψtsFwνtμFμνγμτyF≥oostΣdFtopFqu√rρsF
coττΣctΣdFνψFppFcoττνsνoψsF√tFNFsqrtF{s}FeF^FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergyg
PhysicsRF2012RFXVWXRFW

5.4 39

524 {Σ√rcμFαorFcμ√rγΣdFpνγγsF≥osoψsFdΣc√yνψγFνψtoFtopF√ψdF≥ottoχFqu√rρsF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣF
i|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2018RFXVW_RFW 5.4 39

523 xΣrαorχ√ψcΣFoαF√τγorνtμχsFtμ√tFrΣcoψstructFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFνψF norχuτ√bFsΣΣFtΣxt±eF
_F|Σ~FprotoψSprotoψFcoττνsνoψsFνψFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2017RF^^RFXZW 4.2 38

522
w≥sΣrv√tνoψF√ψdFχΣ√surΣχΣψtsFoαFtμΣFproductνoψFoαFproχptF√ψdFψoψSproχptF norχuτ√bFsΣΣFtΣxt±F
χΣsoψsFνψF√ssocν√tνoψFwνtμF√F norχuτ√bFsΣΣFtΣxt±F≥osoψFνψF norχuτ√bFsΣΣFtΣxt±FcoττνsνoψsF√tF norχuτ√bF
sΣΣFtΣxt±FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2015RF^[RFXXa

4.2 38

521 {Σ√rcμFαorFτoψγSτνvΣdFψΣutr√τFp√rtνcτΣsFdΣc√yνψγFνψtoFτΣptoψFπΣtsFνψFprotoψSprotoψFcoττνsνoψsF√tFNF
sqrt{s}e_FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW 5.4 38

520 uΣ√surνψγFτναΣtνχΣsFoαFτoψγSτνvΣdFcμ√rγΣdFχ√ssνvΣFp√rtνcτΣsFstoppΣdFνψFtpkFdΣtΣctorsTFPhysicalg
ReviewgLettersRF2009RFWVYRFWZW_VY 7.4 38

(2009-2016)
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519 mτΣctroψFrΣcoψstructνoψF√ψdFνdΣψtνανc√tνoψFνψFtμΣFi|ti{FΣxpΣrνχΣψtFusνψγFtμΣFXVW[F√ψdFXVW]FtpkF
protoψâ��protoψFcoττνsνoψFd√t√F√tFNsqrt{s}FeFWYOFNtΣxtF{|Σ~}OTFEuropeangPhysicalgJournalgCRF2019RF^aRFW 4.2 37

518 uΣ√surΣχΣψtFoαFtμΣFproductνoψFoαF√F‘F≥osoψFνψF√ssocν√tνoψFwνtμF√Fcμ√rχFqu√rρFνψFppFcoττνsνoψsF√tFNF
sqrt{s}FOFeF^F|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW 5.4 37

517 {Σ√rcμFαorFsqu√rρsF√ψdFγτuνψosFνψFΣvΣψtsFwνtμFνsoτ√tΣdFτΣptoψsRFπΣtsF√ψdFχνssνψγFtr√ψsvΣrsΣF
χoχΣψtuχF√tFNFsqrt{s}e_FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 37

516 {Σ√rcμFαorFtμΣF{t√ψd√rdFuodΣτFpνγγsF≥osoψFνψFtμΣFpFSfFˇ�FQFˇ�Fâ��FdΣc√yFχodΣFνψFNFsqrtF{s}FeF
^R{χ√tμrχ{|Σ~}}FOFppFcoττνsνoψsFwνtμFi|ti{TFJournalgofgHighgEnergygPhysicsRF2012RFXVWXRFW 5.4 37

515 tνχνtsFoψFtμΣFproductνoψFoαFtμΣFst√ψd√rdFχodΣτFpνγγsF≥osoψFνψFppFcoττνsνoψsF√tFNsqrt{s}FeF^OF|Σ~FwνtμF
tμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2011RF^WRFW 4.2 37

514 {Σ√rcμFαorFχ√ssνvΣFcoτorΣdFsc√τ√rsFνψFαourSπΣtFανψ√τFst√tΣsFνψFNsqrt{s}e^~χ≥ox{|Σ~}OFprotoψâ��protoψF
coττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2011RF^WRFW 4.2 37

513 iFstudyFoαFcμ√rχFμ√droψFproductνoψFνψN—^VFtoFc≥√rFcOF√ψdN—^VFtoF≥≥√rF≥OFdΣc√ysF√tFtmxdΣc√ysF√tF
tmxTFZeitschriftgFˆ…rgPhysikgCvParticlesgandgFieldsRF1996RF^XRFWSW] 37

512 kμ√rγΣdSp√rtνcτΣFdνstrν≥utνoψsF√tFτowFtr√ψsvΣrsΣFχoχΣψtuχFνψF norχuτ√bFsΣΣFtΣxt±´ |Σ~FνψtΣr√ctνoψsF
χΣ√surΣdFwνtμFtμΣFi|ti{FdΣtΣctorF√tFtμΣFtpkTFEuropeangPhysicalgJournalgCRF2016RF^]RF[VX 4.2 37

511 uΣ√surΣχΣψtFoαFtμΣFpνγγsF≥osoψFcoupτνψγFpropΣrtνΣsFνψFtμΣFpFSfF——PFSfFZâ��FdΣc√yFcμ√ψψΣτF√tFNF
sqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2018RFXVW_RFW 5.4 36

510
{Σ√rcμFαorF√Fkμ√rγΣdFpνγγsFjosoψFxroducΣdFνψFtμΣF~ΣctorSjosoψFnusνoψFuodΣFwνtμFlΣc√yF
pN´–OSf‘N´–O—FusνψγFppFkoττνsνoψsF√tFâ��se_FF|Σ~FwνtμFtμΣFi|ti{FmxpΣrνχΣψtTFPhysicalgReviewgLettersRF
2015RFWWZRFXYW_VW

7.4 36

509 {Σ√rcμFαorFdνrΣctFp√νrFproductνoψFoαFtμΣFtopFsqu√rρFνψF√ττSμ√droψνcFανψ√τFst√tΣsFνψFprotoψSprotoψF
coττνsνoψsF√tFNFsqrt{s}FOFeF_F|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW 5.4 36

508 uΣ√surΣχΣψtFoαFτoψγνtudνψ√τFατowFdΣcorrΣτ√tνoψsFνψFx≥Qx≥FcoττνsνoψsF√tF√ψdF[TVXF|Σ~FwνtμFtμΣF
i|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2018RF^_RFWZX 4.2 35

507 uΣ√surΣχΣψtFoαFqu√rρoψνuχFproductνoψFνψFprotoψSτΣ√dF√ψdFprotoψSprotoψFcoττνsνoψsF√tFwνtμFtμΣF
i|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2018RF^_RFW^W 4.2 35

506 uΣ√surΣχΣψtFoαFtμΣFcμ√rγΣdSp√rtνcτΣFχuτtνpτνcνtyFνψsνdΣFπΣtsFαroχF norχuτ√bFsΣΣFtΣxt± norχuτ√bFsΣΣF
tΣxt±´ FcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RFYXX 4.2 35

505 uΣ√surΣχΣψtFoαFπΣtFαr√γχΣψt√tνoψFνψFx≥Qx≥F√ψdFcoττνsνoψsF√tF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorF√tFtμΣF
tpkTFEuropeangPhysicalgJournalgCRF2017RF^^RFY^a 4.2 35

504 {Σ√rcμFαorFsΣcoψdFγΣψΣr√tνoψFsc√τ√rFτΣptoqu√rρsFνψFppFcoττνsνoψsF√tFNsqrt{s}e^~χ≥ox{|Σ~}OFwνtμFtμΣF
i|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2012RF^XRFW 4.2 35

503 uΣ√surΣχΣψtFoαFtμΣFcrossSsΣctνoψFαorF‘F≥osoψFproductνoψFνψF√ssocν√tνoψFwνtμF≥SπΣtsFνψFppFcoττνsνoψsF
√tFNFsqrt{s}e^FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2013RFXVWYRFW 5.4 34

502 uΣ√surΣχΣψtsFoαFαourSτΣptoψFproductνoψF√tFtμΣF—FrΣsoψ√ψcΣFνψFppFcoττνsνoψsF√tFsqrt s±FeF^F√ψdF_F|Σ~F
wνtμFi|ti{TFPhysicalgReviewgLettersRF2014RFWWXRFXYW_V] 7.4 34
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501 i|ti{FsΣ√rcμFαorF√FμΣ√vyFγ√uγΣF≥osoψFdΣc√yνψγFtoF√Fcμ√rγΣdFτΣptoψF√ψdF√FψΣutrνψoFνψFppFcoττνsνoψsF
√tFNsqrt{s}FeF^Fχ√tμrχ{|Σ~}OTFEuropeangPhysicalgJournalgCRF2012RF^XRFW 4.2 34

500 {Σ√rcμFαorFs√χΣSsνγψFtopSqu√rρFproductνoψF√ψdFαourtμSγΣψΣr√tνoψFdowψStypΣFqu√rρsFνψFppFcoττνsνoψsF
√tFNFsqrtF{s}FeF{^}c{tΣxt{|Σ~}}FOFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2012RFXVWXRFW 5.4 34

499 {Σ√rcμFαorFμΣ√vyFp√rtνcτΣsFdΣc√yνψγFνψtoFtopSqu√rρFp√νrsFusνψγFτΣptoψSpτusSπΣtsFΣvΣψtsFνψF
protoψSprotoψFcoττνsνoψsF√tF´ FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2018RF^_RF[][ 4.2 34

498 {Σ√rcμFαorFpνγγsF√ψdF—FjosoψFlΣc√ysFtoFrUˇ�˛‡F√ψdFgNψ{O˛‡FwνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewg
LettersRF2015RFWWZRFWXW_VW 7.4 33

497 xΣrαorχ√ψcΣFoαFtμΣFi|ti{Ftr√cρFrΣcoψstructνoψF√τγorνtμχsFνψFdΣψsΣFΣψvνroψχΣψtsFνψFtpkFzuψFXTF
EuropeangPhysicalgJournalgCRF2017RF^^RF]^Y 4.2 33

496 {Σ√rcμFαorFcμ√rγΣdFpνγγsF≥osoψsFνψFtμΣFpF´–FSfFt≥FdΣc√yFcμ√ψψΣτFνψFppFcoττνsνoψsF√tFNFsqrt{s}e_FOF|Σ~F
usνψγFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 33

495
{Σ√rcμFαorFtopSsqu√rρFp√νrFproductνoψFνψFανψ√τFst√tΣsFwνtμFoψΣFτΣptoψRFπΣtsRF√ψdFχνssνψγFtr√ψsvΣrsΣF
χoχΣψtuχFusνψγFY]Fα≥â��WFoαFNFsqrt{s}eWYFOF|Σ~FppFcoττνsνoψFd√t√FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofg
HighgEnergygPhysicsRF2018RFXVW_RFW

5.4 33

494
{Σ√rcμFαorFcμ√rγΣdFpνγγsF≥osoψsFdΣc√yνψγFvν√Fp´–FSfFˇ�´–˛‰ˇ�FνψFtμΣFˇ�QπΣtsF√ψdFˇ�QτΣptoψFανψ√τFst√tΣsFwνtμF
Y]Fα≥â��WFoαFppFcoττνsνoψFd√t√FrΣcordΣdF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FΣxpΣrνχΣψtTFJournalgofg
HighgEnergygPhysicsRF2018RFXVW_RFW

5.4 33

493 uΣ√surΣχΣψtFoαFtμΣFtopFqu√rρFχ√ssFνψFtμΣF norχuτ√bFsΣΣFtΣxt±F√ψdF norχuτ√bFsΣΣFtΣxt±Fcμ√ψψΣτsF
usνψγF norχuτ√bFsΣΣFtΣxt±´  norχuτ√bFsΣΣFtΣxt±Fi|ti{Fd√t√TFEuropeangPhysicalgJournalgCRF2015RF^[RFYYV 4.2 32

492 {Σ√rcμFαorFd√rρFχ√ttΣrFproducΣdFνψF√ssocν√tνoψFwνtμF≥ottoχForFtopFqu√rρsFνψF´ |Σ~FcoττνsνoψsFwνtμF
tμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2018RF^_RFW_ 4.2 32

491
uΣ√surΣχΣψtsFoαFtμΣF|ot√τF√ψdFlνααΣrΣψtν√τFpνγγsFjosoψFxroductνoψFkrossF{ΣctνoψsFkoχ≥νψνψγFtμΣF
pSf˛‡˛‡F√ψdFpSf——^{P}SfZâ��FlΣc√yFkμ√ψψΣτsF√tFsqrt s±e_FF|Σ~FwνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewg
LettersRF2015RFWW[RFVaW_VW

7.4 32

490
{Σ√rcμFαorFl√rρFu√ttΣrFνψFmvΣψtsFwνtμFuνssνψγF|r√ψsvΣrsΣFuoχΣψtuχF√ψdF√FpνγγsFjosoψFlΣc√yνψγF
toF|woFxμotoψsFνψFppFkoττνsνoψsF√tFsqrt s±e_F|Σ~FwνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF
2015RFWW[RFWYW_VW

7.4 32

489 {Σ√rcμFαorFkxFvνoτ√tνoψFνψFposνtroψνuχFdΣc√yTFPhysicalgReviewgLettersRF2010RFWVZRFV_YZVW 7.4 32

488
{Σ√rcμFαorFp√νrFproductνoψFoαFpνγγsF≥osoψsFνψFtμΣFNF≥ovΣrτνψΣ{≥}≥ovΣrτνψΣ{≥}FOFανψ√τFst√tΣFusνψγF
protoψSprotoψFcoττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergyg
PhysicsRF2019RFXVWaRFW

5.4 31

487 koψstr√νψtsFoψFχΣdν√torS≥√sΣdFd√rρFχ√ttΣrF√ψdFsc√τ√rFd√rρFΣψΣrγyFχodΣτsFusνψγFNFsqrt{s}FOFeFWYF|Σ~F
ppFcoττνsνoψFd√t√FcoττΣctΣdF≥yFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2019RFXVWaRFW 5.4 31

486
uΣ√surΣχΣψtFoαFtμΣFpoτ√rνs√tνoψFoαF‘F≥osoψsFproducΣdFwνtμFτ√rγΣFtr√ψsvΣrsΣFχoχΣψtuχFνψFppF
coττνsνoψsF√tFNsqrt{s}FeF^Fχ≥ox{|Σ~}OFwνtμFtμΣFi|ti{FΣxpΣrνχΣψtTFEuropeangPhysicalgJournalgCRF2012RF
^XRFW

4.2 31

485
lνααΣrΣψtν√τFtopS√ψtνtopFcrossSsΣctνoψFχΣ√surΣχΣψtsF√sF√FαuψctνoψFoαFo≥sΣrv√≥τΣsFcoψstructΣdFαroχF
ανψ√τSst√tΣFp√rtνcτΣsFusνψγFppFcoττνsνoψsF√tFNFsqrt{s}e^FOF|Σ~FνψFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighg
EnergygPhysicsRF2015RFXVW[RFW

5.4 31

484
uΣ√surΣχΣψtFoαFtμΣFproductνoψF√ψdFτΣptoψFcμ√rγΣF√syχχΣtryFoαF norχuτ√bFsΣΣFtΣxt±F≥osoψsFνψF
x≥Qx≥FcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2015RF
^[RFXY

4.2 31

(2015-2012)
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483
{Σ√rcμFαorFcoψt√ctFνψtΣr√ctνoψsF√ψdFτ√rγΣFΣxtr√FdνχΣψsνoψsFνψFtμΣFdντΣptoψFcμ√ψψΣτFusνψγF
protoψSprotoψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±´ _´ |Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalg
JournalgCRF2014RF^ZRFYWYZ

4.2 31

482
{Σ√rcμFαorFstroψγFproductνoψFoαFsupΣrsyχχΣtrνcFp√rtνcτΣsFνψFανψ√τFst√tΣsFwνtμFχνssνψγFtr√ψsvΣrsΣF
χoχΣψtuχF√ψdF√tFτΣ√stFtμrΣΣF≥SπΣtsF√tFNFsqrt{s}FeF_FOF|Σ~FprotoψSprotoψFcoττνsνoψsFwνtμFtμΣFi|ti{F
dΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW

5.4 31

481 iFsΣ√rcμFαorFατ√vourFcμ√ψγνψγFψΣutr√τFcurrΣψtsFνψFtopSqu√rρFdΣc√ysFνψFppFcoττνsνoψFd√t√FcoττΣctΣdF
wνtμFtμΣFi|ti{FdΣtΣctorF√tFNFsqrt{s}e^c|Σ~FOTFJournalgofgHighgEnergygPhysicsRF2012RFXVWXRFW 5.4 31

480
{Σ√rcμFαorFτνγμtFsc√τ√rFtopSqu√rρFp√νrFproductνoψFνψFανψ√τFst√tΣsFwνtμFtwoFτΣptoψsFwνtμFtμΣFi|ti{F
dΣtΣctorFνψFNsqrt{s}e^Fχ√tμrχ{|Σ~}OFprotoψâ��protoψFcoττνsνoψsTFEuropeangPhysicalgJournalgCRF2012RF
^XRFW

4.2 31

479 qψcτusνvΣFsΣ√rcμFαorFs√χΣSsνγψFdντΣptoψFsνγψ√turΣsFνψFppFcoττνsνoψsF√tFNFsqrtF{s}FeF^FOF|Σ~FwνtμFtμΣF
i|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2011RFXVWWRFW 5.4 31

478 uΣ√surΣχΣψtsFoαF≥SπΣtFt√γγνψγFΣαανcνΣψcyFwνtμFtμΣFi|ti{FdΣtΣctorFusνψγFNFtovΣrτνψΣ{t}FOFΣvΣψtsF√tFNF
sqrt{s}eWYFOF|Σ~TFJournalgofgHighgEnergygPhysicsRF2018RFXVW_RFW 5.4 31

477 {Σ√rcμFαorFtμνrdFγΣψΣr√tνoψFsc√τ√rFτΣptoqu√rρsFνψFppFcoττνsνoψsF√tFNFsqrt{s}e^FOF|Σ~FwνtμFtμΣFi|ti{F
dΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2013RFXVWYRFW 5.4 30

476 {Σ√rcμFαorFpΣ√vyFpνγγsFjosoψsFiUpFlΣc√yνψγFtoF√F|opFyu√rρFx√νrFνψFppFkoττνsνoψsF√tFsqrt s±e_FF|Σ~F
wνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF2017RFWWaRFWaW_VY 7.4 30

475 {Σ√rcμFαorF√Fsc√τ√rFp√rtψΣrFoαFtμΣFtopFqu√rρFνψFtμΣFπΣtsFpτusFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFανψ√τF
st√tΣF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2017RFXVW^RFW 5.4 30

474 uΣ√surΣχΣψtsFoαFανducν√τF√ψdFdνααΣrΣψtν√τFcrossFsΣctνoψsFαorFpνγγsF≥osoψFproductνoψFνψFtμΣF
dνpμotoψFdΣc√yFcμ√ψψΣτF√tFNFsqrt{s}e_FOF|Σ~FwνtμFi|ti{TFJournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW 5.4 30

473 uΣ√surΣχΣψtFoαFtμΣF norχuτ√bFsΣΣFtΣxt±FproductνoψFcrossFsΣctνoψFνψFtμΣFt√uFQFπΣtsFcμ√ψψΣτFusνψγFtμΣF
i|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2013RF^YRFXYX_ 4.2 30

472
uΣ√surΣχΣψtsFoαFuψdΣrτyνψγSΣvΣψtFpropΣrtνΣsFusνψγFψΣutr√τF√ψdFcμ√rγΣdFp√rtνcτΣsFνψFppFcoττνsνoψsF
√tFNsqrt{s}eaVVOFoΣ~F√ψdFNsqrt{s}e^OF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorF√tFtμΣFtpkTFEuropeangPhysicalg
JournalgCRF2011RF^WRFW

4.2 30

471 xΣrαorχ√ψcΣFoαFΣτΣctroψF√ψdFpμotoψFtrνγγΣrsFνψFi|ti{FdurνψγFtpkFzuψFXTFEuropeangPhysicalgJournalg
CRF2020RF_VRFW 4.2 30

470 {Σ√rcμFαorFpΣ√vyFpνγγsFjosoψsFlΣc√yνψγFνψtoF|woF|√uFtΣptoψsFwνtμFtμΣFi|ti{FlΣtΣctorF}sνψγFppF
koττνsνoψsF√tFsqrt s±eWYFF|Σ~TFPhysicalgReviewgLettersRF2020RFWX[RFV[W_VW 7.4 30

469 krossSsΣctνoψFχΣ√surΣχΣψtsFoαFtμΣFpνγγsF≥osoψFdΣc√yνψγFνψtoF√Fp√νrFoαFˇ�SτΣptoψsFνψFprotoψSprotoψF
coττνsνoψsF√tFseWYFF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicalgReviewgDRF2019RFaaRF 4.9 29

468 {Σ√rcμΣsFαorFμΣ√vyFτoψγSτνvΣdFcμ√rγΣdFp√rtνcτΣsFwνtμFtμΣFi|ti{FdΣtΣctorFνψFprotoψSprotoψFcoττνsνoψsF
√tFNFsqrt{s}e_FOF|Σ~TFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 29

467 mvνdΣψcΣFαorFtμΣF√ssocν√tΣdFproductνoψFoαFtμΣFpνγγsF≥osoψF√ψdF√FtopFqu√rρFp√νrFwνtμFtμΣFi|ti{F
dΣtΣctorTFPhysicalgReviewgDRF2018RFa^RF 4.9 29

466
{Σ√rcμFαorFtμΣFdνrΣctFproductνoψFoαFcμ√rγνψosRFψΣutr√τνψosF√ψdFst√usFνψFανψ√τFst√tΣsFwνtμF√tFτΣ√stFtwoF
μ√droψνc√ττyFdΣc√yνψγFt√usF√ψdFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFνψFppFcoττνsνoψsF√tFNFsqrt{s}e_FOF|Σ~F
wνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW

5.4 29

Shoji Asai
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465 {Σ√rcμFαorFtμΣFlνχuoψFlΣc√yFoαFtμΣFpνγγsFjosoψFνψFppFkoττνsνoψsF√tFsqrt s±eWYFF|Σ~FwνtμFtμΣFi|ti{F
lΣtΣctorTFPhysicalgReviewgLettersRF2017RFWWaRFV[W_VX 7.4 29

464 zΣcoψstructνoψFoαFprνχ√ryFvΣrtνcΣsF√tFtμΣFi|ti{FΣxpΣrνχΣψtFνψFzuψFWFprotoψSprotoψFcoττνsνoψsF√tF
tμΣFtpkTFEuropeangPhysicalgJournalgCRF2017RF^^RFYYX 4.2 29

463
{Σ√rcμFαorFp√νrFproductνoψFoαFμΣ√vyFvΣctorSτνρΣFqu√rρsFdΣc√yνψγFtoFμνγμSpF|F‘F≥osoψsF√ψdF≥Fqu√rρsF
νψFtμΣFτΣptoψSpτusSπΣtsFανψ√τFst√tΣFνψFppFcoττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTF
JournalgofgHighgEnergygPhysicsRF2017RFXVW^RFW

5.4 29

462
{Σ√rcμFαorFp√νrF√ψdFsνψγτΣFproductνoψFoαFψΣwFμΣ√vyFqu√rρsFtμ√tFdΣc√yFtoF√F—F≥osoψF√ψdF√F
tμνrdSγΣψΣr√tνoψFqu√rρFνψFppFcoττνsνoψsF√tFNFsqrt{s}e_FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighg
EnergygPhysicsRF2014RFXVWZRFW

5.4 29

461 {Σ√rcμFαorFtowSu√ssFlνπΣtFzΣsoψ√ψcΣsF}sνψγF|rνγγΣrStΣvΣτFrΣtsFwνtμFtμΣFi|ti{FlΣtΣctorFνψFppF
koττνsνoψsF√tFsqrt s±eWYFF|Σ~TFPhysicalgReviewgLettersRF2018RFWXWRFV_W_VW 7.4 29

460 |woSp√rtνcτΣFjosΣSmνψstΣνψFcorrΣτ√tνoψsFνψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±FVTaF√ψdF^F|Σ~FχΣ√surΣdF
wνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2015RF^[RFZ]] 4.2 28

459 iFsΣ√rcμFαorFp√νrSproducΣdFrΣsoψ√ψcΣsFνψFαourSπΣtFανψ√τFst√tΣsF√tFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeang
PhysicalgJournalgCRF2018RF^_RFX[V 4.2 28

458 zΣcoψstructνoψFoαFμ√droψνcFdΣc√yFproductsFoαFt√uFτΣptoψsFwνtμFtμΣFi|ti{FΣxpΣrνχΣψtTFEuropeang
PhysicalgJournalgCRF2016RF^]RFXa[ 4.2 28

457 {Σ√rcμFαorFsνψγτΣFtopSqu√rρFproductνoψFvν√Fατ√vourScμ√ψγνψγFψΣutr√τFcurrΣψtsF√tF_´ |Σ~FwνtμFtμΣF
i|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RF[[ 4.2 28

456
{Σ√rcμFαorFχνψνχ√τFsupΣrsyχχΣtrνcFst√ψd√rdFχodΣτFpνγγsFjosoψsF´ U´ F√ψdFαorF√F norχuτ√bFsΣΣFtΣxt±F
≥osoψFνψFtμΣF norχuτ√bFsΣΣFtΣxt±Fανψ√τFst√tΣFproducΣdFνψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±F|Σ~FwνtμF
tμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RF[_[

4.2 28

455
{Σ√rcμFαorFsupΣrsyχχΣtryFνψFανψ√τFst√tΣsFwνtμFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχF√ψdFχuτtνpτΣF≥SπΣtsFνψF
protoψSprotoψFcoττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergyg
PhysicsRF2018RFXVW_RFW

5.4 28

454
koψstr√νψtsFoψFoααSsμΣττFpνγγsF≥osoψFproductνoψF√ψdFtμΣFpνγγsF≥osoψFtot√τFwνdtμFνψF——FSfFZâ��F√ψdF
——FSfFXâ��X˛‰Fανψ√τFst√tΣsFwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicsgLettersugSectiongB:gNuclearugElementaryg
ParticlegandgHighvEnergygPhysicsRF2018RF^_]RFXXYSXZZ

4.2 28

453 {Σ√rcμFαorF√F{tructurΣFνψFtμΣFjℓ{s}^{V}ˇ�^{´–}Fqψv√rν√ψtFu√ssF{pΣctruχFwνtμFtμΣFi|ti{FmxpΣrνχΣψtTF
PhysicalgReviewgLettersRF2018RFWXVRFXVXVV^ 7.4 28

452
nνducν√τRFtot√τF√ψdFdνααΣrΣψtν√τFcrossSsΣctνoψFχΣ√surΣχΣψtsFoαFScμ√ψψΣτFsνψγτΣFtopSqu√rρFproductνoψF
νψFcoττνsνoψsF√tF_´ |Σ~FusνψγFd√t√FcoττΣctΣdF≥yFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2017RF
^^RF[YW

4.2 27

451 uΣ√surΣχΣψtFoαFtμΣFνψcτusνvΣFπΣtFcrossSsΣctνoψFνψFprotoψSprotoψFcoττνsνoψsF√tFNFsqrt{s}e^FOF|Σ~FusνψγF
ZT[Fα≥â��WFoαFd√t√FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 27

450
{Σ√rcμFαorFνψvνsν≥τΣFdΣc√ysFoαFtμΣFpνγγsF≥osoψFproducΣdFνψF√ssocν√tνoψFwνtμF√Fμ√droψνc√ττyFdΣc√yνψγF
vΣctorF≥osoψFνψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±F|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalg
JournalgCRF2015RF^[RFYY^

4.2 27

449
{Σ√rcμFαorFp√νrFproductνoψFoαFvΣctorSτνρΣFtopFqu√rρsFνψFΣvΣψtsFwνtμFoψΣFτΣptoψRFπΣtsRF√ψdFχνssνψγF
tr√ψsvΣrsΣFχoχΣψtuχFνψFNFsqrt{s}eWYFOF|Σ~FppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighg
EnergygPhysicsRF2017RFXVW^RFW

5.4 27

448 {Σ√rcμFαorFτoψγSτνvΣdFψΣutr√τF≥osoψsFνψFortμoposνtroψνuχFdΣc√yTFPhysicalgReviewgLettersRF1991RF]]RFXZZVSXZZY7.4 27

(1991-2017)
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447 {tudyFoαFtμΣFr√rΣFdΣc√ysFoαF norχuτ√bFsΣΣFtΣxt±F√ψdF norχuτ√bFsΣΣFtΣxt±FνψtoFχuoψFp√νrsFαroχFd√t√F
coττΣctΣdFdurνψγFtμΣFtpkFzuψFWFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RF[WY 4.2 27

446
uΣ√surΣχΣψtsFoαFγτuoψâ��γτuoψFαusνoψF√ψdFvΣctorS≥osoψFαusνoψFpνγγsF≥osoψFproductνoψF
crossSsΣctνoψsFνψFtμΣFpFSfF‘‘gFSfFΣ˛‰˛…˛‰FdΣc√yFcμ√ψψΣτFνψFppFcoττνsνoψsF√tFseWY|Σ~FwνtμFtμΣFi|ti{F
dΣtΣctorTFPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsRF2019RF^_aRF[V_S[Xa

4.2 27

445 {Σ√rcμFαorFtμΣFlΣc√yFoαFtμΣFpνγγsFjosoψFtoFkμ√rχFyu√rρsFwνtμFtμΣFi|ti{FmxpΣrνχΣψtTFPhysicalg
ReviewgLettersRF2018RFWXVRFXWW_VX 7.4 27

444 w≥sΣrv√tνoψFoαFmτΣctrowΣ√ρFxroductνoψFoαF√F{√χΣS{νγψF‘FjosoψFx√νrFνψFissocν√tνoψFwνtμF|woFrΣtsF
νψFppFkoττνsνoψsF√tFsqrt s±eWYFF|Σ~FwνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF2019RFWXYRFW]W_VW 7.4 26

443 uΣ√surΣχΣψtFoαFtμΣFpμotoψFνdΣψtνανc√tνoψFΣαανcνΣψcνΣsFwνtμFtμΣFi|ti{FdΣtΣctorFusνψγFtpkFzuψFXF
d√t√FcoττΣctΣdFνψFXVW[F√ψdFXVW]TFEuropeangPhysicalgJournalgCRF2019RF^aRFW 4.2 26

442
{Σ√rcμFαorFμΣ√vyFrΣsoψ√ψcΣsFdΣc√yνψγFνψtoF√F‘ForF—F≥osoψF√ψdF√FpνγγsF≥osoψFνψFανψ√τFst√tΣsFwνtμF
τΣptoψsF√ψdF≥SπΣtsFνψFY]Fα≥â��WFoαFNFsqrt{s}eWYFOF|Σ~FppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofg
HighgEnergygPhysicsRF2018RFXVW_RFW

5.4 26

441 uΣ√surΣχΣψtFoαFˇ�FcWF√ψdFˇ�FcXFproductνoψFwνtμFNFsqrt{s}FOFeF^F|Σ~FppFcoττνsνoψsF√tFi|ti{TFJournalgofg
HighgEnergygPhysicsRF2014RFXVWZRFW 5.4 26

440
uΣ√surΣχΣψtsFoαFtμΣFproductνoψFcrossFsΣctνoψFoαF√F norχuτ√bFsΣΣFtΣxt±F≥osoψFνψF√ssocν√tνoψFwνtμF
πΣtsFνψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±´ |Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF
2017RF^^RFY]W

4.2 26

439 iψ√τysνsFoαFΣvΣψtsFwνtμF≥SπΣtsF√ψdF√Fp√νrFoαFτΣptoψsFoαFtμΣFs√χΣFcμ√rγΣFνψFppFcoττνsνoψsF√tFNFsqrt{s}e_F
OF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 26

438 uΣ√surΣχΣψtFoαFdνααΣrΣψtν√τFproductνoψFcrossSsΣctνoψsFαorF√F—F≥osoψFνψF√ssocν√tνoψFwνtμF≥SπΣtsFνψF^F
|Σ~FprotoψSprotoψFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW 5.4 26

437 lΣtΣrχνψ√tνoψFoαF˛–F{FusνψγFwxitFμ√droψνcFΣvΣψtFsμ√pΣsF√tFNsqrt{s}FeFaWχ≥ox{SS}XVa~χ√tμrχ{oΣ~}OF
√ψdFrΣsuχχΣdFvvtwFc√τcuτ√tνoψsTFEuropeangPhysicalgJournalgCRF2011RF^WRFW 4.2 26

436 |ΣstFoαFkxFνψv√rν√ψcΣFνψFvΣctorS≥osoψFαusνoψFproductνoψFoαFtμΣFpνγγsF≥osoψFusνψγFtμΣFχΣtμodFνψFtμΣF
dνt√uFdΣc√yFcμ√ψψΣτFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RF][_ 4.2 26

435 mτΣctroψF√ψdFpμotoψFΣψΣrγyFc√τν≥r√tνoψFwνtμFtμΣFi|ti{FdΣtΣctorFusνψγFXVW[â��XVW]FtpkF
protoψSprotoψFcoττνsνoψFd√t√TFJournalgofgInstrumentationRF2019RFWZRFxVYVW^SxVYVW^ 1 25

434 uΣ√surΣχΣψtFoαFtμΣF——FxroductνoψFkrossF{ΣctνoψFνψFppFkoττνsνoψsF√tFsqrt s±eWYFF|Σ~FwνtμFtμΣFi|ti{F
lΣtΣctorTFPhysicalgReviewgLettersRF2016RFWW]RFWVW_VW 7.4 25

433 uuτtνScμ√ψψΣτFsΣ√rcμFαorFsqu√rρsF√ψdFγτuνψosFνψF norχuτ√bFsΣΣFtΣxt±FcoττνsνoψsFwνtμFtμΣFi|ti{F
dΣtΣctorF√tFtμΣFtpkTFEuropeangPhysicalgJournalgCRF2013RF^YRFXY]X 4.2 25

432
{Σ√rcμFαorFl√rρFu√ttΣrFxroducΣdFνψFissocν√tνoψFwνtμF√FpνγγsFjosoψFlΣc√yνψγFtoF≥≥ ovΣrF´fl±F}sνψγF
Y]FFα≥^{SW}FoαFppFkoττνsνoψsF√tFsqrt s±eWYFF|Σ~FwνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF
2017RFWWaRFW_W_VZ

7.4 25

431 uΣ√surΣχΣψtFoαFνψcτusνvΣF√ψdFdνααΣrΣψtν√τFcrossFsΣctνoψsFνψFtμΣFpFSfF——FPFSfFZâ��FdΣc√yFcμ√ψψΣτFνψFppF
coττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2017RFXVW^RFW 5.4 25

430 |μΣFw~itFΣxpΣrνχΣψtbF√FψΣwFΣxpΣrνχΣψtFtoFχΣ√surΣFv√cuuχFχ√γψΣtνcF≥νrΣαrνψγΣψcΣFusνψγFμνγμF
rΣpΣtνtνoψFpuτsΣdFχ√γψΣtsTFEuropeangPhysicalgJournalgDRF2017RF^WRFW 1.3 25
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429 {Σ√rcμFαorF norχuτ√bFsΣΣFtΣxt±FdΣc√ysFνψF norχuτ√bFsΣΣFtΣxt±FcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±´ e´ _´ |Σ~F
wνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2015RF^[RFW][ 4.2 25

428 {Σ√rcμFαorFqu√ψtuχF≥τ√cρFμoτΣFproductνoψFνψFμνγμSνψv√rν√ψtSχ√ssFτΣptoψQπΣtFανψ√τFst√tΣsFusνψγFppF
coττνsνoψsF√tFâ��se_FF|Σ~F√ψdFtμΣFi|ti{FdΣtΣctorTFPhysicalgReviewgLettersRF2014RFWWXRFVaW_VZ 7.4 25

427 {Σ√rcμFαorF≥ottoχFsqu√rρFp√νrFproductνoψFνψFprotoψSprotoψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±´ |Σ~F
wνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RF[Z^ 4.2 25

426 uΣ√surΣχΣψtFoαFtμΣFνψcτusνvΣFνsoτ√tΣdFproχptFpμotoψFcrossFsΣctνoψFνψFppFcoττνsνoψsF√tFNFsqrt{s}e_FOF
|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 25

425 uΣ√surΣχΣψtFoαFtμΣFtopFqu√rρFχ√ssFνψFtμΣFNt≥√r{t}rνγμt√rrowFOFτΣptoψQπΣtsFcμ√ψψΣτFαroχFNsqrt{s}e_OF
|Σ~Fi|ti{Fd√t√F√ψdFcoχ≥νψ√tνoψFwνtμFprΣvνousFrΣsuτtsTFEuropeangPhysicalgJournalgCRF2019RF^aRFW 4.2 24

424 uΣ√surΣχΣψtFoαFtμΣFdou≥τΣSdνααΣrΣψtν√τFμνγμSχ√ssFlrΣττS–√ψFcrossFsΣctνoψFνψFppFcoττνsνoψsF√tFNF
sqrt{s}e_FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 24

423 uΣ√surΣχΣψtFoαFtμΣFtopFqu√rρFp√νrFproductνoψFcμ√rγΣF√syχχΣtryFνψFprotoψSprotoψFcoττνsνoψsF√tFNF
sqrt{s}FOFeF^F|Σ~FusνψγFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW 5.4 24

422
uΣ√surΣχΣψtFoαFtμΣFproductνoψFcrossFsΣctνoψFoαFproχptFrUˇ�FχΣsoψsFνψF√ssocν√tνoψFwνtμF√F‘F´–F
≥osoψFνψFppFcoττνsνoψsF√tFNFsqrt{s}FOFeF^F|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF
2014RFXVWZRFW

5.4 24

421 uΣ√surΣχΣψtFoαFtμΣFdνααΣrΣψtν√τFcrossSsΣctνoψFoαFjFQFχΣsoψFproductνoψFνψFppFcoττνsνoψsF√tFNF
sqrt{s}e^FOF|Σ~F√tFi|ti{TFJournalgofgHighgEnergygPhysicsRF2013RFXVWYRFW 5.4 24

420
{Σ√rcμFαorFtopF√ψdF≥ottoχFsqu√rρsFαroχFγτuνψoFp√νrFproductνoψFνψFανψ√τFst√tΣsFwνtμFχνssνψγF
tr√ψsvΣrsΣFΣψΣrγyF√ψdF√tFτΣ√stFtμrΣΣF≥SπΣtsFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF
2012RF^XRFW

4.2 24

419 |μΣFproductνoψFoαFψΣutr√τFρ√oψsFνψF—VFdΣc√ysF√ψdFtμΣνrFjosΣSmνψstΣνψFcorrΣτ√tνoψsTFZeitschriftgFˆ…rg
PhysikgCvParticlesgandgFieldsRF1995RF]^RFY_aSZVW 24

418 uuτtνpτνcνtyFdΣpΣψdΣψcΣFoαFjosΣSmνψstΣνψFcorrΣτ√tνoψsFνψFμ√droψνcF—VFdΣc√ysTFZeitschriftgFˆ…rgPhysikg
CvParticlesgandgFieldsRF1996RF^XRFY_aSYa_ 24

417 {Σ√rcμFαorFsνψγτΣFproductνoψFoαFvΣctorSτνρΣFqu√rρsFdΣc√yνψγFνψtoFνψFcoττνsνoψsF√tF norχuτ√bFsΣΣF
tΣxt±´ |Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RFZZX 4.2 24

416 uΣ√surΣχΣψtFoαFtμΣF{oαtSlropFrΣtFu√ssFνψFppFkoττνsνoψsF√tFsqrt s±eWYFF|Σ~FwνtμFtμΣFi|ti{F
lΣtΣctorTFPhysicalgReviewgLettersRF2018RFWXWRFVaXVVW 7.4 24

415 {Σ√rcμFαorFtμΣFdνrΣctFproductνoψFoαFcμ√rγνψosF√ψdFψΣutr√τνψosFνψFανψ√τFst√tΣsFwνtμFt√uFτΣptoψsFνψF
coττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2018RF^_RFW[Z 4.2 23

414 {Σ√rcμFαorFp√νrFproductνoψFoαFupStypΣFvΣctorSτνρΣFqu√rρsF√ψdFαorFαourStopSqu√rρFΣvΣψtsFνψFανψ√τF
st√tΣsFwνtμFχuτtνpτΣF≥SπΣtsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2018RFXVW_RFW 5.4 23

413 norw√rdS≥√cρw√rdFcorrΣτ√tνoψsF√ψdFcμ√rγΣdSp√rtνcτΣF√zνχutμ√τFdνstrν≥utνoψsFνψFppFνψtΣr√ctνoψsF
usνψγFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2012RFXVWXRFW 5.4 23

412
{Σ√rcμFαorF√FψΣwFμΣ√vyFγ√uγΣS≥osoψFrΣsoψ√ψcΣFdΣc√yνψγFνψtoF√FτΣptoψF√ψdFχνssνψγFtr√ψsvΣrsΣF
χoχΣψtuχFνψFY]Fα≥FoαFcoττνsνoψsF√tF´ |Σ~FwνtμFtμΣFi|ti{FΣxpΣrνχΣψtTFEuropeangPhysicalgJournalgCRF
2018RF^_RFZVW

4.2 23
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411
{Σ√rcμFαorFzΣsoψ√ψtF√ψdFvoψrΣsoψ√ψtFpνγγsFjosoψFx√νrFxroductνoψFνψFtμΣF≥≥ ovΣrF´fl±ˇ�^{Q}ˇ�^{S}F
lΣc√yFkμ√ψψΣτFνψFppFkoττνsνoψsF√tFsqrt s±eWYFF|Σ~FwνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF
2018RFWXWRFWaW_VW

7.4 23

410
{Σ√rcμFαorFpνγγsF≥osoψFp√νrFproductνoψFνψFtμΣFNFupγ√χχ√Fupγ√χχ√F≥ovΣrτνψΣ{≥}FOFανψ√τFst√tΣFwνtμF
WYF|Σ~FppFcoττνsνoψFd√t√FcoττΣctΣdF≥yFtμΣFi|ti{FΣxpΣrνχΣψtTFJournalgofgHighgEnergygPhysicsRF2018RF
XVW_RFW

5.4 23

409
koχ≥νψ√tνoψFoαFsΣ√rcμΣsFαorFμΣ√vyFrΣsoψ√ψcΣsFdΣc√yνψγFνψtoF≥osoψνcF√ψdFτΣptoψνcFανψ√τFst√tΣsFusνψγF
Y]FFα≥â��WFoαFprotoψSprotoψFcoττνsνoψFd√t√F√tFseWYFF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicalgReviewgDRF
2018RFa_RF

4.9 23

408 xroχptF√ψdFψoψSproχptF√ψdFsupprΣssνoψF√tFμνγμFtr√ψsvΣrsΣFχoχΣψtuχFνψFx≥Qx≥FcoττνsνoψsFwνtμF
tμΣFi|ti{FΣxpΣrνχΣψtTFEuropeangPhysicalgJournalgCRF2018RF^_RF^]X 4.2 23

407
iFχΣ√surΣχΣψtFoαFtμΣFc√τorνχΣtΣrFrΣspoψsΣFtoFsνψγτΣFμ√droψsF√ψdFdΣtΣrχνψ√tνoψFoαFtμΣFπΣtFΣψΣrγyF
sc√τΣFuψcΣrt√νψtyFusνψγFtpkFzuψSWFScoττνsνoψFd√t√FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalg
JournalgCRF2017RF^^RFX]

4.2 22

406
uΣ√surΣχΣψtFoαFtμΣFνψcτusνvΣFcrossSsΣctνoψsFoαFsνψγτΣFtopSqu√rρF√ψdFtopS√ψtνqu√rρFtScμ√ψψΣτF
productνoψFνψFppFcoττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergyg
PhysicsRF2017RFXVW^RFW

5.4 22

405
w≥sΣrv√tνoψFoαFΣτΣctrowΣ√ρF‘´–—F≥osoψFp√νrFproductνoψFνψF√ssocν√tνoψFwνtμFtwoFπΣtsFνψFppFcoττνsνoψsF
√tFseWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandg
HighvEnergygPhysicsRF2019RF^aYRFZ]aSZaX

4.2 22

404 {Σ√rcμFαorFμΣ√vyFτoψγSτνvΣdFχuτtνScμ√rγΣdFp√rtνcτΣsFνψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±´ |Σ~FusνψγFtμΣF
i|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2015RF^[RFY]X 4.2 22

403 {Σ√rcμFαorF‘F‘U‘F—FrΣsoψ√ψcΣFproductνoψFνψFâ��˛‰qqFανψ√τFst√tΣsFνψFppFcoττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~F
wνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2018RFXVW_RFW 5.4 22

402 iFsΣ√rcμFαorFproχptFτΣptoψSπΣtsFνψFppFcoττνsνoψsF√tFNFsqrt{χ√tμrχ{s}}e_FOF|Σ~FwνtμFtμΣFi|ti{F
dΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 22

401
{Σ√rcμFαorFsupΣrsyχχΣtryFνψFανψ√τFst√tΣsFwνtμFtwoFs√χΣSsνγψForFtμrΣΣFτΣptoψsF√ψdFπΣtsFusνψγFY]Fα≥â��WF
oαFNFsqrt{s}eWYFOF|Σ~FppFcoττνsνoψFd√t√FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2017RF
XVW^RFW

5.4 22

400 iFsΣ√rcμFαorFμνγμSχ√ssFrΣsoψ√ψcΣsFdΣc√yνψγFtoFˇ�Qˇ�â��FνψFppFcoττνsνoψsF√tFNFsqrt{s}e_FOF|Σ~FwνtμFtμΣF
i|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 22

399 {Σ√rcμFαorFμΣ√vyFτΣptoψFrΣsoψ√ψcΣsFdΣc√yνψγFtoF√F—F≥osoψF√ψdF√FτΣptoψFνψFppFcoττνsνoψsF√tFNFsqrt{s}e_F
OF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 22

398 {Σ√rcμFαorFpνγγsF≥osoψFdΣc√ysFtoF≥ΣyoψdStμΣS{t√ψd√rdSuodΣτFτνγμtF≥osoψsFνψFαourSτΣptoψFΣvΣψtsF
wνtμFtμΣFi|ti{FdΣtΣctorF√tFNFsqrt{s}eWYFOF|Σ~TFJournalgofgHighgEnergygPhysicsRF2018RFXVW_RFW 5.4 22

397 {Σ√rcμFαorFνψvνsν≥τΣFpνγγsF≥osoψFdΣc√ysFνψFvΣctorF≥osoψFαusνoψF√tFseWY|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTF
PhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsRF2019RF^aYRFZaaS[Wa 4.2 21

396
{Σ√rcμFαorFμΣ√vyFu√πor√ψ√ForFlνr√cFψΣutrνψosF√ψdFrνγμtSμ√ψdΣdF‘Fγ√uγΣF≥osoψsFνψFανψ√τFst√tΣsFwνtμF
twoFcμ√rγΣdFτΣptoψsF√ψdFtwoFπΣtsF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighg
EnergygPhysicsRF2019RFXVWaRFW

5.4 21

395 {Σ√rcμFαorFνψvνsν≥τΣFp√rtνcτΣsFproducΣdFνψF√ssocν√tνoψFwνtμFsνψγτΣStopSqu√rρsFνψFprotoψSprotoψF
coττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2015RF^[RF^a 4.2 21

394
uΣ√surΣχΣψtsFoαFανducν√τFcrossSsΣctνoψsFαorF norχuτ√bFsΣΣFtΣxt±FproductνoψFwνtμFoψΣForFtwoF
√ddνtνoψ√τFSπΣtsFνψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±e_F|Σ~´ usνψγFtμΣFi|ti{FdΣtΣctorTFEuropeang
PhysicalgJournalgCRF2016RF^]RFWW

4.2 21
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393
uΣ√surΣχΣψtFoαFdνstrν≥utνoψsFsΣψsνtνvΣFtoFtμΣFuψdΣrτyνψγFΣvΣψtFνψFνψcτusνvΣF—S≥osoψFproductνoψFνψF
 norχuτ√bFsΣΣFtΣxt±FcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±F|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalg
JournalgCRF2014RF^ZRFYWa[

4.2 21

392 {tudyFoαFμ√rdFdou≥τΣSp√rtoψFsc√ttΣrνψγFνψFαourSπΣtFΣvΣψtsFνψFppFcoττνsνoψsF√tFNFsqrt{s}e^FOF|Σ~FwνtμF
tμΣFi|ti{FΣxpΣrνχΣψtTFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 21

391
{Σ√rcμFαorFμΣ√vyFψΣutr√τFτΣptoψsFνψFdΣc√ysFoαF‘F≥osoψsFproducΣdFνψFWYF|Σ~FppFcoττνsνoψsFusνψγF
proχptF√ψdFdνspτ√cΣdFsνγψ√turΣsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2019RF
XVWaRFW

5.4 21

390 iFsΣ√rcμFαorFtμΣFdνχuoψFdΣc√yFoαFtμΣF{t√ψd√rdFuodΣτFpνγγsF≥osoψFwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicsg
LettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsRF2021RF_WXRFWY[a_V 4.2 21

389 {Σ√rcμFαorFpνγγsF≥osoψFp√νrFproductνoψFνψFtμΣFcμ√ψψΣτFusνψγFcoττνsνoψFd√t√FrΣcordΣdF√tF|Σ~FwνtμFtμΣF
i|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2018RF^_RFWVV^ 4.2 21

388 {Σ√rcμFαorFψΣwFpμΣψoχΣψ√FνψFΣvΣψtsFwνtμFs√χΣScμ√rγΣFτΣptoψsF√ψdF≥SπΣtsFνψFppFcoττνsνoψsF√tFNF
sqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2018RFXVW_RFW 5.4 21

387 uΣ√surΣχΣψtFoαFtμΣF√zνχutμ√τF√ψνsotropyFoαFcμ√rγΣdFp√rtνcτΣsFproducΣdFνψFeF[TVX´ |Σ~Fx≥Qx≥F
coττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2018RF^_RFaa^ 4.2 21

386 {Σ√rcμFαorFdou≥τyFcμ√rγΣdFsc√τ√rF≥osoψsFdΣc√yνψγFνψtoFs√χΣSsνγψF≥osoψFp√νrsFwνtμFtμΣFi|ti{F
dΣtΣctorTFEuropeangPhysicalgJournalgCRF2019RF^aRF[_ 4.2 20

385 {Σ√rcμFαorF{c√τ√rFkμ√rχFyu√rρFx√νrFxroductνoψFνψFppFkoττνsνoψsF√tFsqrt s±e_FF|Σ~FwνtμFtμΣFi|ti{F
lΣtΣctorTFPhysicalgReviewgLettersRF2015RFWWZRFW]W_VW 7.4 20

384 uΣ√surΣχΣψtFoαFtμΣF√ψγuτ√rFcoΣαανcνΣψtsFνψF—S≥osoψFΣvΣψtsFusνψγFΣτΣctroψF√ψdFχuoψFp√νrsFαroχF
d√t√Ft√ρΣψF√tFNFsqrt{s}e_FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 20

383 {Σ√rcμΣsFαorFμΣ√vyFdν≥osoψFrΣsoψ√ψcΣsFνψFppFcoττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{F
dΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 20

382
uΣ√surΣχΣψtFoαFN‘^{pχF}—OFproductνoψFcrossFsΣctνoψsF√ψdFγ√uγΣF≥osoψFpoτ√rνs√tνoψFνψFppF
coττνsνoψsF√tFNsqrt{s}FeFWY~tΣxtF{|Σ~}OFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2019RF
^aRFW

4.2 20

381 {Σ√rcμΣsFαorFtμΣF—˛‡FdΣc√yFχodΣFoαFtμΣFpνγγsF≥osoψF√ψdFαorFψΣwFμνγμSχ√ssFrΣsoψ√ψcΣsFνψFppF
coττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2017RFXVW^RFW 5.4 20

380 xro≥νψγFxμysνcsFνψF~√cuuχF}sνψγF√ψF’Sr√yFnrΣΣSmτΣctroψFt√sΣrRF√FpνγμSxowΣrFt√sΣrRF√ψdF√FpνγμSnνΣτdF
u√γψΣtTFAppliedgSciencesgpSwitzerlandrRF2017RF^RF]^W 2.6 20

379 mvνdΣψcΣFoαF‘˛‡˛‡FxroductνoψFνψFppFkoττνsνoψsF√tFsqrt s±e_FF|Σ~F√ψdFtνχνtsFoψFiψoχ√τousFyu√rtνcF
o√uγΣFkoupτνψγsFwνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF2015RFWW[RFVYW_VX 7.4 20

378 {Σ√rcμFαorFψΣwFrΣsoψ√ψcΣsFνψFχ√ssFdνstrν≥utνoψsFoαFπΣtFp√νrsFusνψγFWYaFα≥â��WFoαFppFcoττνsνoψsF√tFNF
sqrt{χ√tμrχ{s}}FOFeFWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2020RFXVXVRFW 5.4 20

377 {Σ√rcμFαorFγτuνψosFνψFΣvΣψtsFwνtμF√ψFνsoτ√tΣdFτΣptoψRFπΣtsF√ψdFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχF√tF
 norχuτ√bFsΣΣFtΣxt±FeFWYF|ΣF~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RF[][ 4.2 20

376 uΣ√surΣχΣψtFoαFtμΣF≥osoψFpoτ√rνs√tνoψFνψF norχuτ√bFsΣΣFtΣxt±FΣvΣψtsFαroχFcoττνsνoψsF√tF norχuτ√bF
sΣΣFtΣxt±FeF_F|Σ~FνψFtμΣFτΣptoψ´ Q´ πΣtsFcμ√ψψΣτFwνtμFi|ti{TFEuropeangPhysicalgJournalgCRF2017RF^^RFX]Z 4.2 19
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375 xΣrαorχ√ψcΣFoαFtopSqu√rρF√ψdFNv√rvΣc{‘}OS≥osoψFt√γγνψγFwνtμFi|ti{FνψFzuψFXFoαFtμΣFtpkTFEuropeang
PhysicalgJournalgCRF2019RF^aRFW 4.2 19

374 {Σ√rcμFαorFdνrΣctFtopFsqu√rρFp√νrFproductνoψFνψFανψ√τFst√tΣsFwνtμFtwoFτΣptoψsFνψF|Σ~FcoττνsνoψsFwνtμF
tμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2017RF^^RF_a_ 4.2 19

373 {tudyFoαFtμΣFχ√tΣrν√τFoαFtμΣFi|ti{FνψψΣrFdΣtΣctorFαorFzuψFXFoαFtμΣFtpkTFJournalgofgInstrumentationRF
2017RFWXRFxWXVVaSxWXVVa 1 19

372 lΣtΣrχνψ√tνoψFoαFtμΣFstroψγFcoupτνψγFcoψst√ψtFαroχFtr√ψsvΣrsΣFΣψΣrγySΣψΣrγyFcorrΣτ√tνoψsFνψF
χuτtνπΣtFΣvΣψtsF√tFusνψγFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2017RF^^RF_^X 4.2 19

371 |μΣFlνrΣctF{pΣctroscopyFoαFxosνtroψνuχFpypΣrανψΣF{tructurΣF}sνψγF√F{u≥S|pzFoyrotroψTFJournalgofg
InfraredugMillimeterugandgTerahertzgWavesRF2014RFY[RFaWSWVV 2.2 19

370 {tudyFoαF≥τ√cρFμoτΣsFwνtμFtμΣFi|ti{FdΣtΣctorF√tFtμΣFtpkTFEuropeangPhysicalgJournalgCRF2005RFZWRFWaSYY 4.2 19

369 kμ√rγΣdSp√rtνcτΣFdνstrν≥utνoψsFνψFνψtΣr√ctνoψsF√tF norχuτ√bFsΣΣFtΣxt±FχΣ√surΣdFwνtμFtμΣFi|ti{F
dΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RFZVY 4.2 19

368 uΣ√surΣχΣψtFoαFtμrΣΣSπΣtFproductνoψFcrossSsΣctνoψsFνψF norχuτ√bFsΣΣFtΣxt±FcoττνsνoψsF√tF^´  norχuτ√bF
sΣΣFtΣxt±FcΣψtrΣSoαSχ√ssFΣψΣrγyFusνψγFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2015RF^[RFXX_ 4.2 18

367 {Σ√rcμFαorFpνγμSu√ssFzΣsoψ√ψcΣsFlΣc√yνψγFtoFˇ�˛‰FνψFppFkoττνsνoψsF√tFsqrt s±eWYFF|Σ~FwνtμFtμΣFi|ti{F
lΣtΣctorTFPhysicalgReviewgLettersRF2018RFWXVRFW]W_VX 7.4 18

366 {Σ√rcμFαorFτoψγSτνvΣdFψΣutr√τFp√rtνcτΣsFνψFppFcoττνsνoψsF√tFN{sqrt{s}}FeFWY~{tΣxtF{F|Σ~}}OFtμ√tFdΣc√yFνψtoF
dνspτ√cΣdFμ√droψνcFπΣtsFνψFtμΣFi|ti{Fc√τorνχΣtΣrTFEuropeangPhysicalgJournalgCRF2019RF^aRFW 4.2 18

365 {Σ√rcμΣsFαorFtμνrdSγΣψΣr√tνoψFsc√τ√rFτΣptoqu√rρsFνψFNFsqrt{s}FOFeFWYF|Σ~FppFcoττνsνoψsFwνtμFtμΣFi|ti{F
dΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2019RFXVWaRFW 5.4 18

364 uΣ√surΣχΣψtFoαFtμΣFuψdΣrτyνψγFΣvΣψtFνψFπΣtFΣvΣψtsFαroχF^FNtΣxtF{|Σ~}OFprotoψâ��protoψFcoττνsνoψsF
wνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2014RF^ZRFW 4.2 18

363
uΣ√surΣχΣψtFoαFtμΣFcΣψtr√τνtyF√ψdFpsΣudor√pνdνtyFdΣpΣψdΣψcΣFoαFtμΣFνψtΣγr√tΣdFΣττνptνcFατowFνψF
τΣ√dSτΣ√dFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±´ |Σ~´ wνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF
2014RF^ZRFXa_X

4.2 18

362 uΣ√surΣχΣψtFoαFtμΣFτowSχ√ssFlrΣττS–√ψFdνααΣrΣψtν√τFcrossFsΣctνoψF√tFNFsqrt{s}FOFeF^F|Σ~FusνψγFtμΣF
i|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW 5.4 18

361 uΣ√surΣχΣψtFoαFπΣtFsμ√pΣsFνψFtopSqu√rρFp√νrFΣvΣψtsF√tF norχuτ√bFsΣΣFtΣxt±FusνψγFtμΣFi|ti{F
dΣtΣctorTFEuropeangPhysicalgJournalgCRF2013RF^YRFX]^] 4.2 18

360 {Σ√rcμFαorFvΣwFxμΣψoχΣψ√FνψFlνπΣtFiψγuτ√rFlνstrν≥utνoψsFνψFxrotoψSxrotoψFkoττνsνoψsF√tFsqrt s±e_F
|Σ~FuΣ√surΣdFwνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF2015RFWWZRFXXW_VX 7.4 18

359 {Σ√rcμFαorF√FpΣ√vyFvΣutr√τFx√rtνcτΣFlΣc√yνψγFtoFΣ˛…RFΣˇ�RForF˛…ˇ�FνψFppFkoττνsνoψsF√tFsqrt s±e_FF|Σ~FwνtμF
tμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF2015RFWW[RFVYW_VW 7.4 18

358 uΣ√surΣχΣψtFoαFtμΣFαorw√rdS≥√cρw√rdF√syχχΣtryFoαFΣτΣctroψF√ψdFχuoψFp√νrSproductνoψFνψFppF
coττνsνoψsF√tFNFsqrt{s}e^FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 18
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357 {Σ√rcμFαorFατ√vourScμ√ψγνψγFψΣutr√τFcurrΣψtFtopFqu√rρFdΣc√ysFtFSfFpqFνψFppFcoττνsνoψsF√tFNFsqrt{s}e_FOF
|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFWS][ 5.4 18

356 {Σ√rcμFαorFχΣt√st√≥τΣFμΣ√vyFcμ√rγΣdFp√rtνcτΣsFwνtμFτ√rγΣFνoψνs√tνoψFΣψΣrγyFτossFνψFcoττνsνoψsF√tF
 norχuτ√bFsΣΣFtΣxt±´ |Σ~FusνψγFtμΣFi|ti{FΣxpΣrνχΣψtTFEuropeangPhysicalgJournalgCRF2015RF^[RFZV^ 4.2 18

355 uΣ√surΣχΣψtFoαFΣvΣψtFsμ√pΣsF√tFτ√rγΣFχoχΣψtuχFtr√ψsαΣrFwνtμFtμΣFi|ti{FdΣtΣctorFνψFppF
coττνsνoψsF√tFNsqrt{χ√tμ≥α{s}}e^Fχ√tμrχ{|Σ~}OTFEuropeangPhysicalgJournalgCRF2012RF^XRFW 4.2 18

354
{Σ√rcμFαorF√ψFΣxcΣssFoαFΣvΣψtsFwνtμF√ψFνdΣψtνc√τFατ√vourFτΣptoψFp√νrF√ψdFsνγψνανc√ψtFχνssνψγF
tr√ψsvΣrsΣFχoχΣψtuχFνψFNsqrt{s}e^OF|Σ~Fprotoψâ��protoψFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTF
EuropeangPhysicalgJournalgCRF2011RF^WRFW

4.2 18

353
uΣ√surΣχΣψtFoαFtμΣFcμ√rγΣF√syχχΣtryFνψFtopSqu√rρFp√νrFproductνoψFνψFtμΣFτΣptoψSpτusSπΣtsFανψ√τF
st√tΣFνψFcoττνsνoψFd√t√F√tF norχuτ√bFsΣΣFtΣxt±FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF
2016RF^]RF_^

4.2 18

352
w≥sΣrv√tνoψFoαFkΣψtr√τνtySlΣpΣψdΣψtFicopτ√ψ√rνtyFαorFuuoψFx√νrsFxroducΣdFvν√F|woSxμotoψF
{c√ttΣrνψγFνψFx≥Qx≥FkoττνsνoψsF√tFsqrt sℓ{vv}±e[TVXFF|Σ~FwνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewg
LettersRF2018RFWXWRFXWXYVW

7.4 18

351 {Σ√rcμΣsFαorFμΣ√vyF——F√ψdF—‘FrΣsoψ√ψcΣsFνψFtμΣFâ��â��qqF√ψdF˛‰˛‰qqFανψ√τFst√tΣsFνψFppFcoττνsνoψsF√tFNF
sqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2018RFXVW_RFW 5.4 17

350 uΣ√surΣχΣψtFoαFdνπΣtFcrossSsΣctνoψsFνψFppFcoττνsνoψsF√tF^F|Σ~FcΣψtrΣSoαSχ√ssFΣψΣrγyFusνψγFtμΣF
i|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW 5.4 17

349 uΣ√surΣχΣψtFoαFpoτ√rνz√tνoψFνψFSfFdΣc√ysFwνtμFtμΣFi|ti{FdΣtΣctorFνψFcoττνsνoψsF√tF norχuτ√bFsΣΣF
tΣxt±TFEuropeangPhysicalgJournalgCRF2012RF^XRFXV]X 4.2 17

348
uΣ√surΣχΣψtsFoαFπΣtFvΣtoΣsF√ψdF√zνχutμ√τFdΣcorrΣτ√tνoψsFνψFdνπΣtFΣvΣψtsFproducΣdFνψF norχuτ√bFsΣΣF
tΣxt±FcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±FusνψγFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2014RF
^ZRFYWW^

4.2 17

347 iFχΣ√surΣχΣψtFoαFtμΣFjFVdFoscνττ√tνoψFαrΣquΣψcyFusνψγFτΣptoψsF√ψdFlP´–FχΣsoψsTFZeitschriftgFˆ…rg
PhysikgCvParticlesgandgFieldsRF1996RF^XRFY^^SY__ 17

346
{Σ√rcμFαorF√Fsc√τ√rFp√rtψΣrFoαFtμΣFtopFqu√rρFνψFtμΣF√ττSμ√droψνcFNt{≥√r{t}}OFpτusFχνssνψγFtr√ψsvΣrsΣF
χoχΣψtuχFανψ√τFst√tΣF√tFNsqrt{s}eWYOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF
2020RF_VRFW

4.2 17

345
{Σ√rcμFαorFsupΣrsyχχΣtryFνψF√Fανψ√τFst√tΣFcoψt√νψνψγFtwoFpμotoψsF√ψdFχνssνψγFtr√ψsvΣrsΣF
χoχΣψtuχFνψF norχuτ√bFsΣΣFtΣxt±´ e´ WY´ |Σ~F norχuτ√bFsΣΣFtΣxt±FcoττνsνoψsF√tFtμΣFtpkFusνψγFtμΣF
i|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RF[W^

4.2 17

344 lνscovΣryFrΣ√cμFαorFwνψoF√ψdFμνγγsνψoFd√rρFχ√ttΣrFwνtμF√Fdνs√ppΣ√rνψγFtr√cρFsνγψ√turΣF√tF√FWVVF|Σ~F
ppFcoττνdΣrTFEuropeangPhysicalgJournalgCRF2019RF^aRFW 4.2 16

343 qψFsνtuFc√τν≥r√tνoψFoαFτ√rγΣSr√dνusFπΣtFΣψΣrγyF√ψdFχ√ssFνψFWYF|Σ~Fprotoψâ��protoψFcoττνsνoψsFwνtμFtμΣF
i|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2019RF^aRFW 4.2 16

342 i|ti{Fd√t√Fqu√τνtyFopΣr√tνoψsF√ψdFpΣrαorχ√ψcΣFαorFXVW[â��XVW_Fd√t√St√ρνψγTFJournalgofg
InstrumentationRF2020RFW[RFxVZVVYSxVZVVY 1 16

341 l√rρFχ√ttΣrFνψtΣrprΣt√tνoψsFoαFi|ti{FsΣ√rcμΣsFαorFtμΣFΣτΣctrowΣ√ρFproductνoψFoαFsupΣrsyχχΣtrνcF
p√rtνcτΣsFνψFNFsqrt{s}e_FOF|Σ~FprotoψSprotoψFcoττνsνoψsTFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 16

340
{Σ√rcμFαorFtμΣF{t√ψd√rdFuodΣτFpνγγsF≥osoψFdΣc√yνψγFνψtoFNF≥ovΣrτνψΣ{≥}FOFproducΣdFνψF√ssocν√tνoψF
wνtμFtopFqu√rρsFdΣc√yνψγFμ√droψνc√ττyFνψFppFcoττνsνoψsF√tFNFsqrt{s}e_FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTF
JournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW

5.4 16

(2016-2015)
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339 qdΣψtνανc√tνoψF√ψdFrΣπΣctνoψFoαFpντΣSupFπΣtsF√tFμνγμFpsΣudor√pνdνtyFwνtμFtμΣFi|ti{FdΣtΣctorTF
EuropeangPhysicalgJournalgCRF2017RF^^RF[_V 4.2 16

338 uΣ√surΣχΣψtFoαFtμΣFlrΣττS–√ψFtrνpτΣSdνααΣrΣψtν√τFcrossFsΣctνoψFνψFppFcoττνsνoψsF√tFNFsqrt{s}e_FOF|Σ~TF
JournalgofgHighgEnergygPhysicsRF2017RFXVW^RFW 5.4 16

337 {Σ√rcμFαorFψΣwFpμΣψoχΣψ√FνψFΣvΣψtsFwνtμFtμrΣΣForFχorΣFcμ√rγΣdFτΣptoψsFνψFppFcoττνsνoψsF√tFNF
sqrt{s}e_FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 16

336 uΣ√surΣχΣψtFoαFtμΣFNFtovΣrτνψΣ{t}‘FOF√ψdFNFtovΣrτνψΣ{t}—FOFproductνoψFcrossFsΣctνoψsFνψFppFcoττνsνoψsF
√tFNFsqrt{s}e_FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 16

335 uΣ√surΣχΣψtFoαFtμΣFcμ√rγΣF√syχχΣtryFνψFdντΣptoψνcFdΣc√ysFoαFtopFqu√rρFp√νrsFνψFppFcoττνsνoψsF√tFNF
sqrt{s}e^FOF|Σ~FusνψγFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 16

334
iFχΣ√surΣχΣψtFoαFtμΣFr√tνoFoαFtμΣFproductνoψFcrossFsΣctνoψsFαorF norχuτ√bFsΣΣFtΣxt±F√ψdF norχuτ√bF
sΣΣFtΣxt±F≥osoψsFνψF√ssocν√tνoψFwνtμFπΣtsFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2014
RF^ZRFYW]_

4.2 16

333 uΣ√surΣχΣψtFoαFtμΣFproductνoψFcrossSsΣctνoψFoαFˇ�NX{OFSfFrUˇ�NSf˛…FQF˛…Fâ��Oˇ�FQFˇ�Fâ��FνψFppFcoττνsνoψsF√tFNF
sqrt{s}FOFeF^F|Σ~F√tFi|ti{TFJournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW 5.4 16

332 {Σ√rcμFαorF√ψoχ√τousFproductνoψFoαFproχptFτνρΣSsνγψFτΣptoψFp√νrsF√tFNFsqrt{s}e^cχ√tμrχ{|Σ~}FOFwνtμF
tμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2012RFXVWXRFW 5.4 16

331 {tudνΣsFoαFtμΣFpΣrαorχ√ψcΣFoαFtμΣFi|ti{FdΣtΣctorFusνψγFcosχνcSr√yFχuoψsTFEuropeangPhysicalg
JournalgCRF2011RF^WRFW 4.2 16

330 |μΣFpΣrαorχ√ψcΣFoαFtμΣFπΣtFtrνγγΣrFαorFtμΣFi|ti{FdΣtΣctorFdurνψγFXVWWFd√t√Ft√ρνψγTFEuropeang
PhysicalgJournalgCRF2016RF^]RF[X] 4.2 16

329
{Σ√rcμFαorFtμΣFpνγγsF≥osoψFproducΣdFνψF√ssocν√tνoψFwνtμF√F≥osoψF√ψdFdΣc√yνψγFtoFαourFSqu√rρsFvν√F
twoFspνψSzΣroFp√rtνcτΣsFνψFcoττνsνoψsF√tFWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF
2016RF^]RF]V[

4.2 16

328
{Σ√rcμFαorFατ√vourScμ√ψγνψγFψΣutr√τFcurrΣψtFtopSqu√rρFdΣc√ysFtoF norχuτ√bFsΣΣFtΣxt±FνψF norχuτ√bF
sΣΣFtΣxt±FcoττνsνoψFd√t√FcoττΣctΣdFwνtμFtμΣFi|ti{FdΣtΣctorF√tF norχuτ√bFsΣΣFtΣxt±´ |Σ~TFEuropeang
PhysicalgJournalgCRF2016RF^]RFWX

4.2 16

327 uΣ√surΣχΣψtFoαFανducν√τF√ψdFdνααΣrΣψtν√τFN‘^Q‘^SOFproductνoψFcrossSsΣctνoψsF√tFNsqrt{s}eWYOF|Σ~F
wνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2019RF^aRFW 4.2 16

326
uΣ√surΣχΣψtFoαFατowFμ√rχoψνcsFcorrΣτ√tνoψsFwνtμFχΣ√ψFtr√ψsvΣrsΣFχoχΣψtuχFνψFτΣ√dâ��τΣ√dF√ψdF
protoψâ��τΣ√dFcoττνsνoψsF√tFNsqrt{sℓ{χ√tμrχ{vv}}}FeF[TVX~μ≥oxF{|Σ~}OFwνtμFtμΣFi|ti{FdΣtΣctorTF
EuropeangPhysicalgJournalgCRF2019RF^aRFW

4.2 16

325
{Σ√rcμFαorFp√νrFproductνoψFoαFμΣ√vyFvΣctorSτνρΣFqu√rρsFdΣc√yνψγFνψtoFμνγμSp|F‘F≥osoψsF√ψdFtopF
qu√rρsFνψFtμΣFτΣptoψSpτusSπΣtsFανψ√τFst√tΣFνψFppFcoττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{F
dΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2018RFXVW_RFW

5.4 16

324 lΣtΣrχνψ√tνoψFoαFspνψF√ψdFp√rνtyFoαFtμΣFpνγγsF≥osoψFνψFtμΣF norχuτ√bFsΣΣFtΣxt±FdΣc√yFcμ√ψψΣτFwνtμF
tμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2015RF^[RFXYW 4.2 15

323 {Σ√rcμFαorFu√γψΣtνcFuoψopoτΣsF√ψdF{t√≥τΣFpνγμSmτΣctrνcSkμ√rγΣFw≥πΣctsFνψFWY´ |ΣvFxrotoψSxrotoψF
koττνsνoψsFwνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF2020RFWXZRFVYW_VX 7.4 15

322 uΣ√surΣχΣψtFoαFtμΣFtopFqu√rρFcμ√rγΣFνψFppFcoττνsνoψsF√tFNFsqrt{s}e^FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTF
JournalgofgHighgEnergygPhysicsRF2013RFXVWYRFW 5.4 15
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321
{Σ√rcμFαorFdνrΣctFcμ√rγνψoFproductνoψFνψF√ψoχ√τySχΣdν√tΣdFsupΣrsyχχΣtryF≥rΣ√ρνψγFχodΣτsF≥√sΣdF
oψF√Fdνs√ppΣ√rνψγStr√cρFsνγψ√turΣFνψFppFcoττνsνoψsF√tFNFsqrt{s}e^cχ√tμrχ{|Σ~}FOFwνtμFtμΣFi|ti{F
dΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2013RFXVWYRFW

5.4 15

320 uΣ√surΣχΣψtsFoαFˇ�NX{OF√ψdF’NY_^XOFSfFrUˇ�ˇ�FQFˇ�Fâ��FproductνoψFνψFppFcoττνsνoψsF√tFNFsqrt{s}e_FOF|Σ~FwνtμF
tμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2017RFXVW^RFW 5.4 15

319
uΣ√surΣχΣψtFoαFproductνoψFwνtμFtμΣFμ√droψνc√ττyFdΣc√yνψγF≥osoψFrΣcoψstructΣdF√sFoψΣForFtwoFπΣtsF
νψFcoττνsνoψsF√tFwνtμFi|ti{RF√ψdFcoψstr√νψtsFoψF√ψoχ√τousFγ√uγΣFcoupτνψγsTFEuropeangPhysicalg
JournalgCRF2017RF^^RF[]Y

4.2 15

318 lΣtΣrχνψ√tνoψFoαFtμΣFz√tνoFoαF≥Syu√rρFnr√γχΣψt√tνoψFnr√ctνoψsFαNsOUαNdOFνψFppFkoττνsνoψsF√tF
â��se^FF|Σ~FwνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF2015RFWW[RFX]XVVW 7.4 15

317 lΣtΣrχνψ√tνoψFoαFtμΣFtopSqu√rρFpoτΣFχ√ssFusνψγFNFtovΣrτνψΣ{t}FOFQFWSπΣtFΣvΣψtsFcoττΣctΣdFwνtμFtμΣF
i|ti{FΣxpΣrνχΣψtFνψF^F|Σ~FppFcoττνsνoψsTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 15

316 lνrΣctFuΣ√surΣχΣψtFoαFxosνtroψνuχFpypΣrnνψΣF{tructurΣbF~FiFvΣwFporνzoψFoαFxrΣcνsνoψF
{pΣctroscopyF}sνψγFoyrotroψsF~TFJournalgofgInfraredugMillimeterugandgTerahertzgWavesRF2012RFYYRF^]]S^^] 2.2 15

315
{Σ√rcμFαor‘pproductνoψFwνtμF√FτνγμtFpνγγsF≥osoψFdΣc√yνψγFtoFproχptFΣτΣctroψSπΣtsFνψF
protoψâ��protoψFcoττνsνoψsF√tFJsqrtF{s}e^JF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFNewgJournalgofgPhysicsRF2013RF
W[RFVZYVVa

2.9 15

314 {Σ√rcμFαorFdνpμotoψFΣvΣψtsFwνtμFτ√rγΣFχνssνψγFtr√ψsvΣrsΣFΣψΣrγyFwνtμFY]Fp≥â��WFoαF^F|Σ~F
protoψâ��protoψFcoττνsνoψFd√t√FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2011RF^WRFW 4.2 15

313 ˛£QRF˛£VF√ψdF˛£â��FμypΣroψFproductνoψFνψFμ√droψνcF—VFdΣc√ysTFZeitschriftgFˆ…rgPhysikgCvParticlesgandgFieldsRF
1997RF^YRF[_^S[aa 15

312 lνπΣtFzΣsoψ√ψcΣF{Σ√rcμFwνtμF‘Σ√ρF{upΣrvνsνoψF}sνψγFsqrt s±eWYFF|Σ~FppFkoττνsνoψsFνψFtμΣFi|ti{F
lΣtΣctorTFPhysicalgReviewgLettersRF2020RFWX[RFWYW_VW 7.4 15

311 kxFxropΣrtνΣsFoαFpνγγsFjosoψFqψtΣr√ctνoψsFwνtμF|opFyu√rρsFνψFtμΣFtt ovΣrF´fl±pF√ψdFtpFxrocΣssΣsF
}sνψγFpSf˛‡˛‡FwνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF2020RFWX[RFV]W_VX 7.4 15

310
{Σ√rcμFαorFd√rρFχ√ttΣrFνψFΣvΣψtsFwνtμF√Fμ√droψνc√ττyFdΣc√yνψγFvΣctorF≥osoψF√ψdFχνssνψγFtr√ψsvΣrsΣF
χoχΣψtuχFνψFppFcoττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergyg
PhysicsRF2018RFXVW_RFW

5.4 15

309
{Σ√rcμFαorFψΣwFpμΣψoχΣψ√FusνψγFtμΣFνψv√rν√ψtFχ√ssFdνstrν≥utνoψFoαFs√χΣSατ√vourFopposνtΣSsνγψF
dντΣptoψFp√νrsFνψFΣvΣψtsFwνtμFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFνψF´ FcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTF
EuropeangPhysicalgJournalgCRF2018RF^_RF]X[

4.2 15

308
uΣ√surΣχΣψtFoαFtμΣF norχuτ√bFsΣΣFtΣxt±F√ψdF norχuτ√bFsΣΣFtΣxt±FproductνoψFcrossFsΣctνoψsFνψF
χuτtντΣptoψFανψ√τFst√tΣsFusνψγFYTXFα≥ norχuτ√bFsΣΣFtΣxt±FoαF norχuτ√bFsΣΣFtΣxt±FcoττνsνoψsF√tF norχuτ√bF
sΣΣFtΣxt±FeFWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2017RF^^RFZV

4.2 14

307 uΣ√surΣχΣψtsFoαFΣτΣctrowΣ√ρF norχuτ√bFsΣΣFtΣxt±FproductνoψF√ψdFcoψstr√νψtsFoψF√ψoχ√τousFγ√uγΣF
coupτνψγsFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2017RF^^RFZ^Z 4.2 14

306 {Σ√rcμFαorFsνψγτΣFproductνoψFoαFvΣctorSτνρΣFqu√rρsFdΣc√yνψγFνψtoF‘≥FνψFppFcoττνsνoψsF√tFNFsqrt{s}FOFeFWYF
|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2019RFXVWaRFW 5.4 14

305
uΣ√surΣχΣψtFoαFtμΣFNFtovΣrτνψΣ{t}FOFproductνoψFcrossSsΣctνoψF√sF√FαuψctνoψFoαFπΣtFχuτtνpτνcνtyF√ψdFπΣtF
tr√ψsvΣrsΣFχoχΣψtuχFνψF^F|Σ~FprotoψSprotoψFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighg
EnergygPhysicsRF2015RFXVW[RFW

5.4 14

304
uΣ√surΣχΣψtFoαFtμΣFproductνoψFcrossSsΣctνoψFoαF√FsνψγτΣFtopFqu√rρFνψF√ssocν√tνoψFwνtμF√F—F≥osoψFνψF
protoψâ��protoψFcoττνsνoψsF√tFWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicsgLettersugSectiongB:gNuclearug
ElementarygParticlegandgHighvEnergygPhysicsRF2018RF^_VRF[[^S[^^

4.2 14
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303 {Σ√rcμFαorFtμΣFproductνoψFoαFsνψγτΣFvΣctorSτνρΣF√ψdFΣxcνtΣdFqu√rρsFνψFtμΣF‘tFανψ√τFst√tΣFνψFppF
coττνsνoψsF√tFNFsqrt{s}e_FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 14

302 uΣ√surΣχΣψtFoαFtμΣFtt´fl—F√ψdFtt´fl‘FcrossFsΣctνoψsFνψFprotoψSprotoψFcoττνsνoψsF√tFseWYFF|Σ~FwνtμFtμΣF
i|ti{FdΣtΣctorTFPhysicalgReviewgDRF2019RFaaRF 4.9 14

301
uΣ√surΣχΣψtFoαFtμΣFΣτΣctrowΣ√ρFproductνoψFoαFdνπΣtsFνψF√ssocν√tνoψFwνtμF√F—S≥osoψF√ψdF
dνstrν≥utνoψsFsΣψsνtνvΣFtoFvΣctorF≥osoψFαusνoψFνψFprotoψSprotoψFcoττνsνoψsF√tFNFsqrt{s}FOFeF_F|Σ~FusνψγF
tμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW

5.4 14

300 {Σ√rcμFαorFdΣc√ysFoαFstoppΣdRFτoψγSτνvΣdFp√rtνcτΣsFαroχF^F|Σ~FppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTF
EuropeangPhysicalgJournalgCRF2012RF^XRFW 4.2 14

299
{Σ√rcμFαorFcμ√rγΣdFpνγγsF≥osoψsFtμrouγμFtμΣFvνoτ√tνoψFoαFτΣptoψFuψνvΣrs√τνtyFνψFNFtovΣrτνψΣ{t}FOF
ΣvΣψtsFusνψγFppFcoττνsνoψFd√t√F√tFNFsqrt{s}e^FOF|Σ~FwνtμFtμΣFi|ti{FΣxpΣrνχΣψtTFJournalgofgHighg
EnergygPhysicsRF2013RFXVWYRFW

5.4 14

298 {tudyFoαFN‘U—OpFproductνoψF√ψdFpνγγsF≥osoψFcoupτνψγsFusνψγFpSfF‘F‘FPFdΣc√ysFwνtμFtμΣFi|ti{F
dΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 14

297 {Σ√rcμFαorFcμ√rγΣdFpνγγsF≥osoψsFνψFΣΣFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±TFEuropeangPhysicalgJournalgCRF
2012RF^XRFXV^] 4.2 14

296 iFsΣ√rcμFαorF norχuτ√bFsΣΣFtΣxt±FrΣsoψ√ψcΣsFwνtμFtμΣFi|ti{FdΣtΣctorFνψFXTV[Fα≥FoαFprotoψSprotoψF
coττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±TFEuropeangPhysicalgJournalgCRF2012RF^XRFXV_Y 4.2 14

295 {t√uFρνψρsF√tFtμΣFtpkTFJournalgofgHighgEnergygPhysicsRF2011RFXVWWRFW 5.4 14

294 xΣrαorχ√ψcΣFoαFtμΣFi|ti{FdΣtΣctorFusνψγFανrstFcoττνsνoψFd√t√TFJournalgofgHighgEnergygPhysicsRF2010RF
XVWVRFW 5.4 14

293 qχprovΣdFχΣ√surΣχΣψtsFoαFtμΣFjVF√ψdFjQFχΣsoψFτναΣtνχΣsTFZeitschriftgFˆ…rgPhysikgCvParticlesgandg
FieldsRF1995RF]^RFY^aSY__ 14

292 iFstr√tΣγyFαorF√FγΣψΣr√τFsΣ√rcμFαorFψΣwFpμΣψoχΣψ√FusνψγFd√t√SdΣrνvΣdFsνγψ√τFrΣγνoψsF√ψdFνtsF
√ppτνc√tνoψFwνtμνψFtμΣFi|ti{FΣxpΣrνχΣψtTFEuropeangPhysicalgJournalgCRF2019RF^aRFW 4.2 14

291
{Σ√rcμFαorFtμΣFpνγγsF≥osoψFproducΣdFνψF√ssocν√tνoψFwνtμF√FvΣctorF≥osoψF√ψdFdΣc√yνψγFνψtoFtwoF
spνψSzΣroFp√rtνcτΣsFνψFtμΣFpFSfF√√FSfFZ≥Fcμ√ψψΣτFνψFppFcoττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{F
dΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2018RFXVW_RFW

5.4 14

290
koχ≥νψΣdFχΣ√surΣχΣψtFoαFdνααΣrΣψtν√τF√ψdFtot√τFcrossFsΣctνoψsFνψFtμΣFpFSfF˛‡˛‡F√ψdFtμΣFpFSfF——gFSfFZâ��F
dΣc√yFcμ√ψψΣτsF√tFseWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicsgLettersugSectiongB:gNuclearugElementaryg
ParticlegandgHighvEnergygPhysicsRF2018RF^_]RFWWZSWYY

4.2 14

289 {Σ√rcμFαorFpνγγsF≥osoψsFproducΣdFvν√FvΣctorS≥osoψFαusνoψF√ψdFdΣc√yνψγFνψtoF≥ottoχFqu√rρFp√νrsFνψF
seWYFF|Σ~FppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicalgReviewgDRF2018RFa_RF 4.9 14

288
uΣ√surΣχΣψtsFoαFtopSqu√rρFp√νrFdνααΣrΣψtν√τFcrossSsΣctνoψsFνψFtμΣF norχuτ√bFsΣΣFtΣxt±Fcμ√ψψΣτFνψF
coττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±´ |Σ~FusνψγFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2017RF
^^RFXaX

4.2 13

287 {Σ√rcμFαorFtrν≥osoψF norχuτ√bFsΣΣFtΣxt±FproductνoψFνψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±´  norχuτ√bFsΣΣF
tΣxt±FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2017RF^^RFWZW 4.2 13

286 {Σ√rcμFαorFtopSqu√rρFdΣc√ysFtFSfFpqFwνtμFY]Fα≥â��WFoαFppFcoττνsνoψFd√t√F√tFNFsqrt{s}FOFeFWYF|Σ~FwνtμFtμΣF
i|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2019RFXVWaRFW 5.4 13
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285
uΣ√surΣχΣψtFoαFανducν√τFdνααΣrΣψtν√τFcrossFsΣctνoψsFoαFγτuoψSαusνoψFproductνoψFoαFpνγγsF≥osoψsF
dΣc√yνψγFtoF‘‘FPSfΣ˛‰˛…˛‰FwνtμFtμΣFi|ti{FdΣtΣctorF√tFNFsqrt{s}e_FOF|Σ~TFJournalgofgHighgEnergygPhysicsRF
2016RFXVW]RFW

5.4 13

284 {Σ√rcμFαorFψΣwFpμΣψoχΣψ√FνψFΣvΣψtsFwνtμF√FpμotoψF√ψdFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFνψFppF
coττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 13

283 qdΣψtνανc√tνoψFoαFμνγμFtr√ψsvΣrsΣFχoχΣψtuχFtopFqu√rρsFνψFppFcoττνsνoψsF√tFNFsqrt{s}e_FOF|Σ~FwνtμFtμΣF
i|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 13

282 uΣ√surΣχΣψtFoαFtopFqu√rρFp√νrFdνααΣrΣψtν√τFcrossFsΣctνoψsFνψFtμΣFdντΣptoψFcμ√ψψΣτFνψFppFcoττνsνoψsF√tF
se^F√ψdF_F|Σ~FwνtμFi|ti{TFPhysicalgReviewgDRF2016RFaZRF 4.9 13

281
iddΣψduχFtoFâ��uΣ√surΣχΣψtFoαFtμΣFNt≥√r{t}OFproductνoψFcrossSsΣctνoψFusνψγFNΣχuFOFΣvΣψtsFwνtμF
≥St√γγΣdFπΣtsFνψFppFcoττνsνoψsF√tFNsqrt{s}OFeF^F√ψdF_FNRχ√tμrχ{|Σ~}OFwνtμFtμΣFi|ti{FdΣtΣctorâ��TF
EuropeangPhysicalgJournalgCRF2016RF^]RFW

4.2 13

280 {tudyFoαFtμΣF norχuτ√bFsΣΣFtΣxt±F√ψdF norχuτ√bFsΣΣFtΣxt±FdΣc√ysFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeang
PhysicalgJournalgCRF2016RF^]RFZ 4.2 13

279 {Σ√rcμFαorFsupΣrsyχχΣtryFνψFΣvΣψtsFwνtμF≥St√γγΣdFπΣtsF√ψdFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFνψFppF
coττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2017RFXVW^RFW 5.4 13

278
{Σ√rcμFαorFzSp√rνtySvνoτ√tνψγFsupΣrsyχχΣtryFνψFΣvΣψtsFwνtμFαourForFχorΣFτΣptoψsFνψFNF
sqrt{s}e^cχ√tμrχ{|Σ~}FOFppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2012RF
XVWXRFW

5.4 13

277
{Σ√rcμFαorF√ψoχ√τySχΣdν√tΣdFsupΣrsyχχΣtryF≥rΣ√ρνψγFwνtμFtμΣFi|ti{FdΣtΣctorF≥√sΣdFoψF√F
dνs√ppΣ√rνψγStr√cρFsνγψ√turΣFνψFppFcoττνsνoψsF√tFNsqrt{s}FeF^~χ√tμrχ{|Σ~}OTFEuropeangPhysicalg
JournalgCRF2012RF^XRFW

4.2 13

276 {Σ√rcμFαorF√FαΣrχνopμo≥νcFpνγγsF≥osoψFνψFtμΣFdνpμotoψFdΣc√yFcμ√ψψΣτFwνtμFtμΣFi|ti{FdΣtΣctorTF
EuropeangPhysicalgJournalgCRF2012RF^XRFW 4.2 13

275 {Σ√rcμFαorF√FμΣ√vyFψΣutr√τFp√rtνcτΣFdΣc√yνψγFνψtoF√ψFΣτΣctroψF√ψdF√FχuoψFusνψγFWFα≥â��WFoαFi|ti{F
d√t√TFEuropeangPhysicalgJournalgCRF2011RF^WRFW 4.2 13

274 iFχΣ√surΣχΣψtFoαFtμΣFαorw√rdS≥√cρw√rdF√syχχΣtryFoαFΣQΣâ��Sf≥≥F≥yF√ppτyνψγF√FπΣtFcμ√rγΣF√τγorνtμχF
toFτναΣtνχΣFt√γγΣdFΣvΣψtsTFZeitschriftgFˆ…rgPhysikgCvParticlesgandgFieldsRF1995RF]^RFY][SY^_ 13

273 nτuctu√tνoψsFoαF√ψνsotropνcFατowFνψFx≥Qx≥FcoττνsνoψsF√tFNFsqrt{{χ√tμrχ{s}}ℓ{χ√tμrχ{vv}}}FOFeF[TVXF
|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2020RFXVXVRFW 5.4 13

272 xΣrαorχ√ψcΣFoαFtμΣFi|ti{FχuoψFtrνγγΣrsFνψFzuψFXTFJournalgofgInstrumentationRF2020RFW[RFxVaVW[SxVaVW[1 13

271
{Σ√rcμFαorFdνrΣctFproductνoψFoαFΣτΣctrowΣ√ρνψosFνψFανψ√τFst√tΣsFwνtμFoψΣFτΣptoψRFχνssνψγFtr√ψsvΣrsΣF
χoχΣψtuχF√ψdF√FpνγγsF≥osoψFdΣc√yνψγFνψtoFtwoF≥SπΣtsFνψFNppOFcoττνsνoψsF√tFNsqrt{s}eWYOF|Σ~FwνtμF
tμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2020RF_VRFW

4.2 13

270 uuoψFrΣcoψstructνoψF√ψdFνdΣψtνανc√tνoψFΣαανcνΣψcyFνψFi|ti{FusνψγFtμΣFαuττFzuψFXFppFcoττνsνoψFd√t√FsΣtF
√tFNsqrt{s}eWYOF|Σ~TFEuropeangPhysicalgJournalgCRF2021RF_WRFW 4.2 13

269
uΣ√surΣχΣψtsFoαFtopSqu√rρFp√νrFdνααΣrΣψtν√τF√ψdFdou≥τΣSdνααΣrΣψtν√τFcrossSsΣctνoψsFνψFtμΣFNΣττFOQπΣtsF
cμ√ψψΣτFwνtμFppFcoττνsνoψsF√tFNsqrt{s}eWYOF|Σ~FusνψγFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgC
RF2019RF^aRFW

4.2 13

268 wpΣr√tνoψF√ψdFpΣrαorχ√ψcΣFoαFtμΣFi|ti{F|ντΣFk√τorνχΣtΣrFνψFzuψ´ WTFEuropeangPhysicalgJournalgCRF
2018RF^_RFa_^ 4.2 13

(2018-2016)
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267 uΣ√surΣχΣψtsFoαF‘F√ψdF—F≥osoψFproductνoψFνψFppFcoττνsνoψsF√tFNsqrt{s}e[TVXOF|Σ~FwνtμFtμΣFi|ti{F
dΣtΣctorTFEuropeangPhysicalgJournalgCRF2019RF^aRFW 4.2 12

266
uΣ√surΣχΣψtFoαFtμΣF‘F‘FQF‘F—FcrossFsΣctνoψF√ψdFτνχνtsFoψF√ψoχ√τousFtrνpτΣFγ√uγΣFcoupτνψγsFusνψγF
ανψ√τFst√tΣsFwνtμFoψΣFτΣptoψRFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχRF√ψdFtwoFπΣtsFwνtμFtμΣFi|ti{FdΣtΣctorF
√tFNFsqrt{s}e^FOF|Σ~TFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW

5.4 12

265 pνγγsF≥osoψFproductνoψFcrossSsΣctνoψFχΣ√surΣχΣψtsF√ψdFtμΣνrFmn|FνψtΣrprΣt√tνoψFνψFtμΣFNZΣττFOF
dΣc√yFcμ√ψψΣτF√tFNsqrt{s}eOWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2020RF_VRFW 4.2 12

264 {Σ√rcμFαorFψΣwFpμΣψoχΣψ√FwνtμFpμotoψQπΣtFΣvΣψtsFνψFprotoψSprotoψFcoττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~F
wνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 12

263 uΣ√surΣχΣψtFoαFtμΣFproductνoψFcrossSsΣctνoψFoαF√FsνψγτΣFtopFqu√rρFνψF√ssocν√tνoψFwνtμF√F‘F≥osoψF√tF
_F|Σ~FwνtμFtμΣFi|ti{FΣxpΣrνχΣψtTFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 12

262 {Σ√rcμFαorFstroψγFγr√vνtyFνψFχuτtνπΣtFανψ√τFst√tΣsFproducΣdFνψFppFcoττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~FusνψγF
tμΣFi|ti{FdΣtΣctorF√tFtμΣFtpkTFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 12

261 xro≥νψγFτΣptoψFατ√vourFvνoτ√tνoψFvν√FψΣutrνψoτΣssF norχuτ√bFsΣΣFtΣxt±FdΣc√ysFwνtμFtμΣFi|ti{F
dΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RFXYX 4.2 12

260
{Σ√rcμFαorF√ψoχ√τousFcoupτνψγsFνψFtμΣF‘Ft≥FvΣrtΣxFαroχFtμΣFχΣ√surΣχΣψtFoαFdou≥τΣFdνααΣrΣψtν√τF
√ψγuτ√rFdΣc√yFr√tΣsFoαFsνψγτΣFtopFqu√rρsFproducΣdFνψFtμΣFtScμ√ψψΣτFwνtμFtμΣFi|ti{FdΣtΣctorTF
JournalgofgHighgEnergygPhysicsRF2016RFXVW]RFWSZ]

5.4 12

259 uΣ√surΣχΣψtFoαFνψcτusνvΣFπΣtF√ψdFdνπΣtFcrossSsΣctνoψsFνψFprotoψSprotoψFcoττνsνoψsF√tFNFsqrt{s}eWYFOF
|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2018RFXVW_RFW 5.4 12

258 koχp√rνsoψFoαFnr√γχΣψt√tνoψFnuψctνoψsFαorFrΣtsFloχνψ√tΣdF≥yFtνγμtFyu√rρsF√ψdFoτuoψsFαroχFppF
√ψdFx≥Qx≥FkoττνsνoψsFνψFi|ti{TFPhysicalgReviewgLettersRF2019RFWXYRFVZXVVW 7.4 12

257 {Σ√rcμFαorFpνγγsF≥osoψFp√νrFproductνoψFνψFtμΣF‘‘NPO‘‘NPOFdΣc√yFcμ√ψψΣτFusνψγFi|ti{Fd√t√F
rΣcordΣdF√tFNFsqrt{χ√tμrχ{s}}FOFeFWYF|Σ~TFJournalgofgHighgEnergygPhysicsRF2019RFXVWaRFW 5.4 12

256
|μΣFdνααΣrΣψtν√τFproductνoψFcrossFsΣctνoψFoαFtμΣF norχuτ√bFsΣΣFtΣxt±NWVXVOFχΣsoψFνψF norχuτ√bFsΣΣF
tΣxt±FeF^´ |Σ~F norχuτ√bFsΣΣFtΣxt±FcoττνsνoψsFχΣ√surΣdFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalg
JournalgCRF2014RF^ZRFX_a[

4.2 12

255
uΣ√surΣχΣψtFoαFtμΣFcrossSsΣctνoψFαorFΣτΣctrowΣ√ρFproductνoψFoαFdνπΣtsFνψF√ssocν√tνoψFwνtμF√F—F
≥osoψFνψFppFcoττνsνoψsF√tFseWY´ |Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicsgLettersugSectiongB:gNuclearug
ElementarygParticlegandgHighvEnergygPhysicsRF2017RF^^[RFXV]SXX_

4.2 12

254 uΣ√surΣχΣψtFoαFtμΣFνψcτusνvΣFπΣtFcrossSsΣctνoψsFνψFprotoψSprotoψFcoττνsνoψsF√tFNFsqrt{s}e_FOF|Σ~FwνtμF
tμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2017RFXVW^RFW 5.4 12

253 uΣ√surΣχΣψtsFoαFtopSqu√rρFp√νrFdνααΣrΣψtν√τFcrossSsΣctνoψsFνψFtμΣFτΣptoψQπΣtsFcμ√ψψΣτFνψFppF
coττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~FusνψγFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2017RFXVW^RFW 5.4 12

252 {Σ√rcμFαorFtopFqu√rρFdΣc√ysFtFSfFqpRFwνtμFpFSfF˛‡˛‡RFνψFNFsqrt{s}eWYFOF|Σ~FppFcoττνsνoψsFusνψγFtμΣFi|ti{F
dΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2017RFXVW^RFW 5.4 12

251 uΣ√surΣχΣψtsFoαFtopFqu√rρFspνψFo≥sΣrv√≥τΣsFνψFNFtovΣrτνψΣ{t}FOFΣvΣψtsFusνψγFdντΣptoψFανψ√τFst√tΣsFνψFNF
sqrt{s}e_FOF|Σ~FppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2017RFXVW^RFW 5.4 12

250 uΣ√surΣχΣψtFoαFtμΣFατ√vourFcoχposνtνoψFoαFdνπΣtFΣvΣψtsFνψFppFcoττνsνoψsF√tFNsqrt{s}e^Fχ≥ox{|Σ~}OF
wνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2013RF^YRFW 4.2 12

Shoji Asai
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249 iFstudyFoαFcμ√rχFμ√droψFproductνoψFνψN—^VFtoFc≥√rFcOF√ψdN—^VFtoF≥≥√rF≥OFdΣc√ysF√tFtmxdΣc√ysF√tF
tmxF1996RF^XRFW 12

248 {tudyFoψFcooτνψγFoαFposνtroψνuχFαorFjosΣâ��mνψstΣνψFcoψdΣψs√tνoψTFJournalgofgPhysicsgB:gAtomicug
MoleculargandgOpticalgPhysicsRF2016RFZaRFWVZVVW 1.3 12

247 uΣ√surΣχΣψtFoαFtμΣFtopSqu√rρFχ√ssFνψFNFtovΣrτνψΣ{t}FOFQFWSπΣtFΣvΣψtsFcoττΣctΣdFwνtμFtμΣFi|ti{F
dΣtΣctorFνψFppFcoττνsνoψsF√tFNFsqrt{s}FOFeF_F|Σ~TFJournalgofgHighgEnergygPhysicsRF2019RFXVWaRFW 5.4 12

246 uΣ√surΣχΣψtFoαFtμΣFcrossSsΣctνoψF√ψdFcμ√rγΣF√syχχΣtryFoαF‘F≥osoψsFproducΣdFνψFprotoψâ��protoψF
coττνsνoψsF√tFNsqrt{s}e_~tΣxtF{|Σ~}OFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2019RF^aRFW 4.2 11

245 lνrΣctFtopSqu√rρFdΣc√yFwνdtμFχΣ√surΣχΣψtFνψFtμΣFτΣptoψQπΣtsFcμ√ψψΣτF√tFwνtμFtμΣFi|ti{F
ΣxpΣrνχΣψtTFEuropeangPhysicalgJournalgCRF2018RF^_RFWXa 4.2 11

244 qdΣψtνανc√tνoψFoαF≥oostΣdFpνγγsF≥osoψsFdΣc√yνψγFνψtoF≥Squ√rρFp√νrsFwνtμFtμΣFi|ti{FdΣtΣctorF√tF
WY´ JJtΣxtF{|Σ~}JJTFEuropeangPhysicalgJournalgCRF2019RF^aRF 4.2 11

243 uΣ√surΣχΣψtFoαFτΣptoψFdνααΣrΣψtν√τFdνstrν≥utνoψsF√ψdFtμΣFtopFqu√rρFχ√ssFνψFproductνoψFνψFcoττνsνoψsF
√tF´ |Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2017RF^^RF_VZ 4.2 11

242 xro≥νψγFtμΣF‘Ft≥FvΣrtΣxFstructurΣFνψFtScμ√ψψΣτFsνψγτΣStopSqu√rρFproductνoψF√ψdFdΣc√yFνψFppF
coττνsνoψsF√tFNFsqrt{s}e_FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2017RFXVW^RFW 5.4 11

241 {tudyFoαF√ψdFproductνoψFνψFcoττνsνoψsF√tF√ψdFsΣ√rcμFαorF√ψoχ√τousFqu√rtνcFγ√uγΣFcoupτνψγsFwνtμFtμΣF
i|ti{FΣxpΣrνχΣψtTFEuropeangPhysicalgJournalgCRF2017RF^^RF]Z] 4.2 11

240 uΣ√surΣχΣψtsFoαFtμΣFpsΣudor√pνdνtyFdΣpΣψdΣψcΣFoαFtμΣFtot√τFtr√ψsvΣrsΣFΣψΣrγyFνψFprotoψSprotoψF
coττνsνoψsF√tFNFsqrt{s}e^FOF|Σ~FwνtμFi|ti{TFJournalgofgHighgEnergygPhysicsRF2012RFXVWXRFW 5.4 11

239
{Σ√rcμFαorFsupΣrsyχχΣtryFνψFΣvΣψtsFwνtμFτ√rγΣFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχRFπΣtsRF√ψdF√tFτΣ√stF
oψΣFt√uFτΣptoψFνψF^F|Σ~FprotoψSprotoψFcoττνsνoψFd√t√FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalg
JournalgCRF2012RF^XRFW

4.2 11

238 uΣ√surΣχΣψtFoαF‘˛‡F√ψdF—˛‡FproductνoψFνψFprotoψSprotoψFcoττνsνoψsF√tFNFsqrtF{s}FeF^FOF|Σ~FwνtμFtμΣF
i|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2011RFXVWWRFW 5.4 11

237 uΣ√surΣχΣψtFoαFtμΣFΣQΣSSf‘Q‘SFcrossFsΣctνoψF√ψdF‘FdΣc√yF≥r√ψcμνψγFαr√ctνoψsF√tFtmxTFEuropeang
PhysicalgJournalgCRF2007RF[XRF^]^S^_[ 4.2 11

236 uΣ√surΣχΣψtFoαF˛–sFwνtμFr√dν√tνvΣFμ√droψνcFΣvΣψtsTFEuropeangPhysicalgJournalgCRF2008RF[YRFXW 4.2 11

235 lΣtΣrχνψ√tνoψFoαFtμΣFproductνoψFr√tΣFoαFlPVFχΣsoψsF√ψdFoαFtμΣFr√tνoF~UN~QxOFνψFN—^VFtoFc≥√rFcOF
dΣc√ysF1998RF[RFW 11

234 iFsΣ√rcμFαorFψΣutr√τFpνγγsF≥osoψsFνψFtμΣFu{{uF√ψdFχodΣτsFwνtμFtwoFsc√τ√rFανΣτdFdou≥τΣtsF1998RF[RFWa 11

233 rΣtFΣψΣrγyFsc√τΣF√ψdFrΣsoτutνoψFχΣ√surΣdFνψFprotoψâ��protoψFcoττνsνoψsF√tFNsqrt{s}eWYOF|Σ~FwνtμFtμΣF
i|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2021RF_WRFW 4.2 11

232 TFJournalgofgHighgEnergygPhysicsRF2019RFXVWaRFW 5.4 10

(2019-1996)

27



231 {Σ√rcμFαorFμΣ√vyFψΣutr√τFpνγγsF≥osoψsFproducΣdFνψF√ssocν√tνoψFwνtμF≥Squ√rρsF√ψdFdΣc√yνψγFνψtoF
≥Squ√rρsF√tFseWYFF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicalgReviewgDRF2020RFWVXRF 4.9 10

230 uΣ√surΣχΣψtFoαFtμΣFcrossSsΣctνoψFαorFproducνψγF√F‘F≥osoψFνψF√ssocν√tνoψFwνtμF√FsνψγτΣFtopFqu√rρFνψF
ppFcoττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFi|ti{TFJournalgofgHighgEnergygPhysicsRF2018RFXVW_RFW 5.4 10

229 iFsΣ√rcμFαorFtopFsqu√rρsFwνtμFzSp√rνtySvνoτ√tνψγFdΣc√ysFtoF√ττSμ√droψνcFανψ√τFst√tΣsFwνtμFtμΣFi|ti{F
dΣtΣctorFνψFNFsqrt{s}e_FOF|Σ~FprotoψSprotoψFcoττνsνoψsTFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 10

228 uΣ√surΣχΣψtFoαFtμΣFkxSvνoτ√tνψγFpμ√sΣFgFsF√ψdFtμΣFjFVFsFχΣsoψFdΣc√yFwνdtμFdνααΣrΣψcΣFwνtμFjFVFsF
FSfFrUˇ�gFdΣc√ysFνψFi|ti{TFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 10

227 {Σ√rcμFαorFdν≥osoψFrΣsoψ√ψcΣsFνψFμ√droψνcFανψ√τFst√tΣsFνψFWYaFα≥â��WFoαFppFcoττνsνoψsF√tFNFsqrt{s}FOFeFWYF
|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2019RFXVWaRFW 5.4 10

226 {Σ√rcμFαorFτΣptoψFατ√vourFvνoτ√tνoψFνψFtμΣFcoψtνψuuχFwνtμFtμΣFi|ti{FdΣtΣctorFνψF norχuτ√bFsΣΣFtΣxt±F
coττνsνoψsF√tFtμΣFtpkTFEuropeangPhysicalgJournalgCRF2012RF^XRFXVZV 4.2 10

225
uΣ√surΣχΣψtFoαFdΣtΣctorScorrΣctΣdFo≥sΣrv√≥τΣsFsΣψsνtνvΣFtoFtμΣF√ψoχ√τousFproductνoψFoαFΣvΣψtsF
wνtμFπΣtsF√ψdFτ√rγΣFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFνψFcoττνsνoψsF√tF´ |Σ~FusνψγFtμΣFi|ti{FdΣtΣctorTF
EuropeangPhysicalgJournalgCRF2017RF^^RF^][

4.2 10

224 uΣ√surΣχΣψtFoαFνψcτusνvΣFtwoSp√rtνcτΣF√ψγuτ√rFcorrΣτ√tνoψsFνψFppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorF
√tFtμΣFtpkTFJournalgofgHighgEnergygPhysicsRF2012RFXVWXRFW 5.4 10

223 {Σ√rcμFαorFψΣwFpμΣψoχΣψ√FνψFΣvΣψtsFwνtμF√ψFΣψΣrγΣtνcFπΣtF√ψdFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFνψFppF
coττνsνoψsF√tFseWYFF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicalgReviewgDRF2021RFWVYRF 4.9 10

222 TFJournalgofgHighgEnergygPhysicsRF2019RFXVWaRFW 5.4 9

221
uΣ√surΣχΣψtFoαFtμΣF——FproductνoψFcrossFsΣctνoψFνψFprotoψSprotoψFcoττνsνoψsF√tFNFsqrt{s}e_FOF|Σ~F
usνψγFtμΣF——FSfFâ��â�� â��Qâ��gâ��â��gQF√ψdFNF——toF{Σττ}^{S}{Σττ}^{Q}ψuFovΣrτνψΣ{ψu}FOFdΣc√yFcμ√ψψΣτsFwνtμFtμΣFi|ti{F
dΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2017RFXVW^RFW

5.4 9

220
uΣ√surΣχΣψtFoαFcμ√rγΣdSp√rtνcτΣFdνstrν≥utνoψsFsΣψsνtνvΣFtoFtμΣFuψdΣrτyνψγFΣvΣψtFνψFNFsqrt{s}eWYFOF
|Σ~FprotoψSprotoψFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorF√tFtμΣFtpkTFJournalgofgHighgEnergygPhysicsRF
2017RFXVW^RFW

5.4 9

219
{Σ√rcμFαorFsupΣrsyχχΣtryFνψFΣvΣψtsFwνtμFτ√rγΣFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχRFπΣtsRF√ψdF√tFτΣ√stF
oψΣFt√uFτΣptoψFνψFXVFα≥â��WFoαFNFsqrt{s}FOFeF_F|Σ~FprotoψSprotoψFcoττνsνoψFd√t√FwνtμFtμΣFi|ti{F
dΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW

5.4 9

218 {Σ√rcμFαorFuψst√≥τΣFμΣ√vyF√ψdFΣxcνtΣdFτΣptoψsFνψFΣQΣâ��FcoττνsνoψsF√tFgsFeFW^VSW^XFoΣ~TFEuropeang
PhysicalgJournalgCRF1998RFWRFZ[S]Z 4.2 9

217 uΣ√surΣχΣψtFoαFtμΣFstroψγFcoupτνψγF˛–{FαroχFαourSπΣtFo≥sΣrv√≥τΣsFνψFΣQΣSF√ψψνμντ√tνoψTFEuropeang
PhysicalgJournalgCRF2006RFZ^RFXa[ 4.2 9

216 {Σ√rcμFαorFψΣwFψoψSrΣsoψ√ψtFpμΣψoχΣψ√FνψFμνγμSχ√ssFdντΣptoψFανψ√τFst√tΣsFwνtμFtμΣFi|ti{F
dΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2020RFXVXVRFW 5.4 9

215 uΣ√surΣχΣψtsFoαFtμΣFpνγγsF≥osoψFνψcτusνvΣF√ψdFdνααΣrΣψtν√τFανducν√τFcrossFsΣctνoψsFνψFtμΣFZNΣττFOF
dΣc√yFcμ√ψψΣτF√tFNsqrt{s}OFeFWYF|Σ~TFEuropeangPhysicalgJournalgCRF2020RF_VRFW 4.2 9

214 {Σ√rcμFαorFsupΣrsyχχΣtryFνψFανψ√τFst√tΣsFwνtμFcμ√rχFπΣtsF√ψdFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFνψFWYF
|Σ~FppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2018RFXVW_RFW 5.4 9
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213 xro≥νψγFtμΣFyu√ψtuχFqψtΣrαΣrΣψcΣF≥ΣtwΣΣψF{νψγτyF√ψdFlou≥τyFzΣsoψ√ψtF|opSyu√rρFxroductνoψFνψF
ppFkoττνsνoψsF√tFsqrt s±eWYFF|Σ~FwνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF2018RFWXWRFW[XVVX 7.4 9

212
uΣ√surΣχΣψtFoαFπΣtSsu≥structurΣFo≥sΣrv√≥τΣsFνψFtopFqu√rρRF‘F≥osoψF√ψdFτνγμtFπΣtFproductνoψFνψF
protoψSprotoψFcoττνsνoψsF√tFNFsqrt{s}FOFeFWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergyg
PhysicsRF2019RFXVWaRFW

5.4 8

211
uΣ√surΣχΣψtFoαF~pRFNFχ√tμrχ{p}toFχ√tμrχ{≥}ovΣrτνψΣ{χ√tμrχ{≥}}FOFproductνoψF√sF√FαuψctνoψFoαF
tμΣFvΣctorS≥osoψFtr√ψsvΣrsΣFχoχΣψtuχFνψFWYF|Σ~FppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofg
HighgEnergygPhysicsRF2019RFXVWaRFW

5.4 8

210 {Σ√rcμFαorFp√νrsFoαFsc√τ√rFτΣptoqu√rρsFdΣc√yνψγFνψtoFqu√rρsF√ψdFΣτΣctroψsForFχuoψsFνψFNFsqrt{s}FOFeFWYF
|Σ~FppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2020RFXVXVRFW 5.4 8

209 uΣ√surΣχΣψtFoαFizνχutμ√τFiψνsotropyFoαFuuoψsFαroχFkμ√rχF√ψdFjottoχFp√droψsFνψFppFkoττνsνoψsF
√tFsqrt s±eWYFF|Σ~FwνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF2020RFWXZRFV_XYVW 7.4 8

208 {Σ√rcμFαorFsqu√rρsF√ψdFγτuνψosFνψFανψ√τFst√tΣsFwνtμFs√χΣSsνγψFτΣptoψsF√ψdFπΣtsFusνψγFWYaFα≥â��WFoαFd√t√F
coττΣctΣdFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2020RFXVXVRFW 5.4 8

207 jΣ√χSνψducΣdF√ψdFcosχνcSr√yF≥√cργrouψdsFo≥sΣrvΣdFνψFtμΣFi|ti{FdΣtΣctorFdurνψγFtμΣFtpkFXVWXF
protoψSprotoψFruψψνψγFpΣrνodTFJournalgofgInstrumentationRF2016RFWWRFxV[VWYSxV[VWY 1 8

206
{Σ√rcμFαorFsc√τ√rFrΣsoψ√ψcΣsFdΣc√yνψγFνψtoF˛…Q˛…â��FνψFΣvΣψtsFwνtμF√ψdFwνtμoutF≥St√γγΣdFπΣtsFproducΣdF
νψFprotoψSprotoψFcoττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergyg
PhysicsRF2019RFXVWaRFW

5.4 8

205 uΣ√surΣχΣψtFoαFspτνttνψγFsc√τΣsFνψFSfFΣvΣψtsF√tF norχuτ√bFsΣΣFtΣxt±FwνtμFtμΣFi|ti{FdΣtΣctorTF
EuropeangPhysicalgJournalgCRF2013RF^YRFXZYX 4.2 8

204 {Σ√rcμFαorF|woSxμotoψFqψtΣr√ctνoψFwνtμFixνoψτνρΣFx√rtνcτΣsF}sνψγFpνγμSzΣpΣtνtνoψFxuτsΣdFu√γψΣtsF
√ψdF{yψcμrotroψF’Fz√ysTFPhysicalgReviewgLettersRF2017RFWW_RFV^W_VY 7.4 8

203
{Σ√rcμFαorFψΣwFpμΣψoχΣψ√FνψFΣvΣψtsFcoψt√νψνψγF√Fs√χΣSατ√vourFopposνtΣSsνγψFdντΣptoψFp√νrRFπΣtsRF
√ψdFτ√rγΣFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFνψF norχuτ√bFsΣΣFtΣxt±´  norχuτ√bFsΣΣFtΣxt± norχuτ√bFsΣΣF
tΣxt±FcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2017RF^^RFWZZ

4.2 8

202
{Σ√rcμFαorFψΣwFpμΣψoχΣψ√FwνtμFτ√rγΣFπΣtFχuτtνpτνcνtνΣsF√ψdFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFusνψγF
τ√rγΣSr√dνusFπΣtsF√ψdFατ√vourSt√γγνψγF√tFi|ti{FνψFWYF|Σ~FppFcoττνsνoψsTFJournalgofgHighgEnergygPhysics
RF2017RFXVW^RFW

5.4 8

201 uΣ√surΣχΣψtFoαFtμΣFtopSqu√rρFχ√ssFνψFtμΣFαuττyFμ√droψνcFdΣc√yFcμ√ψψΣτFαroχFi|ti{Fd√t√F√tF
 norχuτ√bFsΣΣFtΣxt±TFEuropeangPhysicalgJournalgCRF2015RF^[RFW[_ 4.2 8

200 xrΣcνsΣFχΣ√surΣχΣψtFoαFposνtroψνuχFμypΣrανψΣFspτνttνψγFusνψγFtμΣF—ΣΣχ√ψFΣααΣctTFHyperfineg
InteractionsRF2012RFXWXRFWYYSWZV 0.8 8

199 iFχΣ√surΣχΣψtFoαFtμΣFcμ√rχF√ψdF≥ottoχFαorw√rdS≥√cρw√rdF√syχχΣtrνΣsFusνψγFlFχΣsoψsF√tFtmxTF
ZeitschriftgFˆ…rgPhysikgCvParticlesgandgFieldsRF1997RF^YRFY^aSYa[ 8

198 mvνdΣψcΣFαorFNt≥√r{t}t≥√r{t}OFproductνoψFνψFtμΣFχuτtντΣptoψFανψ√τFst√tΣFνψFprotoψâ��protoψFcoττνsνoψsF√tF
Nsqrt{s}eWYOFNtΣxtF{|Σ~}OFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2020RF_VRFW 4.2 8

197
{Σ√rcμFαorFτνγμtFτoψγSτνvΣdFψΣutr√τFp√rtνcτΣsFproducΣdFνψFppFcoττνsνoψsF√tFNsqrt{s}FeFWY~χ√tμrχF{|Σ~}OF
√ψdFdΣc√yνψγFνψtoFcoττνχ√tΣdFτΣptoψsForFτνγμtFμ√droψsFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalg
JournalgCRF2020RF_VRFW

4.2 8

196 xΣrαorχ√ψcΣFoαFtμΣFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFtrνγγΣrsFαorFtμΣFi|ti{FdΣtΣctorFdurνψγFzuψSXF
d√t√Ft√ρνψγTFJournalgofgHighgEnergygPhysicsRF2020RFXVXVRFW 5.4 8
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195 uΣ√surΣχΣψtsFoαFtopSqu√rρFp√νrFspνψFcorrΣτ√tνoψsFνψFtμΣFNΣχuFOFcμ√ψψΣτF√tFNsqrt{s}FeFWYOF|Σ~FusνψγF
ppFcoττνsνoψsFνψFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2020RF_VRFW 4.2 8

194
{Σ√rcμFαorFψΣwFpμΣψoχΣψ√FνψFΣvΣψtsFwνtμFtwoFopposνtΣScμ√rγΣFτΣptoψsRFπΣtsF√ψdFχνssνψγFtr√ψsvΣrsΣF
χoχΣψtuχFνψFppFcoττνsνoψsF√tFNFsqrt{χ√tμrχ{s}}FOFeFWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighg
EnergygPhysicsRF2021RFXVXWRFW

5.4 8

193
{Σ√rcμFαorFμΣ√vyFrΣsoψ√ψcΣsFdΣc√yνψγFνψtoF√Fp√νrFoαF—F≥osoψsFνψFtμΣFNΣττF^QΣττF^SΣττFM^QΣττFM^SOF√ψdFNΣττF
^QΣττF^SψuF{{≥√r{ψuF}}}OFανψ√τFst√tΣsFusνψγFWYaFNχ√tμrχF{α≥}^{SW}OFoαFprotoψâ��protoψFcoττνsνoψsF√tF
Nsqrt{s}FeFWYRO|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2021RF_WRFW

4.2 8

192 {Σ√rcμFαorFcμ√rγΣdFpνγγsF≥osoψsFdΣc√yνψγFνψtoF√FtopFqu√rρF√ψdF√F≥ottoχFqu√rρF√tFNFsqrt{χ√tμrχ{s}}F
OFeFWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2021RFXVXWRFW 5.4 8

191
{Σ√rcμFαorFtμΣF{t√ψd√rdFuodΣτFpνγγsF≥osoψFproducΣdF≥yFvΣctorS≥osoψFαusνoψF√ψdFdΣc√yνψγFtoF
≥ottoχFqu√rρsFνψFNFsqrt{s}e_FOF|Σ~FppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergyg
PhysicsRF2016RFXVW]RFW

5.4 8

190
{Σ√rcμFαorFsqu√rρsF√ψdFγτuνψosFνψFανψ√τFst√tΣsFwνtμFπΣtsF√ψdFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFusνψγFWYaF
α≥â��WFoαFNFsqrt{s}FOFeFWYF|Σ~FppFcoττνsνoψFd√t√FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF
2021RFXVXWRFW

5.4 8

189 xroχptF√ψdFψoψSproχptFΣττνptνcFατowFνψFx≥Qx≥FcoττνsνoψsF√tF|ΣvFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeang
PhysicalgJournalgCRF2018RF^_RF^_Z 4.2 8

188 {Σ√rcμFαorFατ√vourScμ√ψγνψγFψΣutr√τFcurrΣψtFtopSqu√rρFdΣc√ysFtFSfFq—FνψFprotoψSprotoψFcoττνsνoψsF√tFNF
sqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2018RFXVW_RFW 5.4 8

187 uΣ√surΣχΣψtsFoαFνψcτusνvΣF√ψdFdνααΣrΣψtν√τFανducν√τFcrossSsΣctνoψsFoαFNt≥√r{t}γ√χχ√FOFproductνoψFνψF
τΣptoψνcFανψ√τFst√tΣsF√tFNsqrt{s}eWY~tΣxtF{|Σ~}OFνψFi|ti{TFEuropeangPhysicalgJournalgCRF2019RF^aRFW 4.2 7

186 iFχΣ√surΣχΣψtFoαFχ√tΣrν√τFνψFtμΣFi|ti{Ftr√cρΣrFusνψγFsΣcoψd√ryFμ√droψνcFνψtΣr√ctνoψsFνψF^F
|Σ~ppcoττνsνoψsTFJournalgofgInstrumentationRF2016RFWWRFxWWVXVSxWWVXV 1 7

185
{Σ√rcμFαorFψΣwFpμΣψoχΣψ√FνψFανψ√τFst√tΣsFwνtμFτ√rγΣFπΣtFχuτtνpτνcνtνΣsF√ψdFχνssνψγFtr√ψsvΣrsΣF
χoχΣψtuχFusνψγFNFsqrt{s}FOFeFWYF|Σ~FprotoψSprotoψFcoττνsνoψsFrΣcordΣdF≥yFi|ti{FνψFzuψFXFoαFtμΣF
tpkTFJournalgofgHighgEnergygPhysicsRF2020RFXVXVRFW

5.4 7

184 |r√ψsvΣrsΣFχoχΣψtuχF√ψdFprocΣssFdΣpΣψdΣψtF√zνχutμ√τF√ψνsotropνΣsFνψFNsqrt{sℓ{χ√tμrχF
{vv}}}e_TW]OF|Σ~FpQx≥FcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2020RF_VRFW 4.2 7

183 {Σ√rcμFαorFψΣwFpμΣψoχΣψ√FνψFμνγμSχ√ssFανψ√τFst√tΣsFwνtμF√FpμotoψF√ψdF√FπΣtFαroχFcoττνsνoψsF√tFeF
WY´ |Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2018RF^_RFWVX 4.2 7

182
{Σ√rcμFαorFsqu√rρsF√ψdFγτuνψosFνψFΣvΣψtsFwνtμFμ√droψνc√ττyFdΣc√yνψγFt√uFτΣptoψsRFπΣtsF√ψdFχνssνψγF
tr√ψsvΣrsΣFχoχΣψtuχFνψFprotoψSprotoψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±´ |Σ~FrΣcordΣdFwνtμFtμΣF
i|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RF]_Y

4.2 7

181
uΣ√surΣχΣψtFoαFdνααΣrΣψtν√τFcrossFsΣctνoψsF√ψdF‘QU‘â��FcrossSsΣctνoψFr√tνosFαorF‘F≥osoψFproductνoψF
νψF√ssocν√tνoψFwνtμFπΣtsF√tFNFsqrt{s}e_FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF
2018RFXVW_RFW

5.4 7

180 {Σ√rcμFαorFτ√rγΣFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFνψF√ssocν√tνoψFwνtμFoψΣFtopSqu√rρFνψFprotoψSprotoψF
coττνsνoψsF√tFNFsqrt{s}FOFeFWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2019RFXVWaRFW 5.4 7

179 uΣ√surΣχΣψtFoαFtμΣFNFtovΣrτνψΣ{t}γ√χχ√FOFproductνoψFcrossFsΣctνoψFνψFprotoψSprotoψFcoττνsνoψsF√tFNF
sqrt{s}e_FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2017RFXVW^RFW 5.4 7

178 uΣ√surΣχΣψtsFoαFtopSqu√rρFp√νrFtoF—S≥osoψFcrossSsΣctνoψFr√tνosF√tFNFsqrt{s}eWYFOFRF_RF^F|Σ~FwνtμFtμΣF
i|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2017RFXVW^RFW 5.4 7
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177
{Σ√rcμFαorFdνrΣctFtopFsqu√rρFp√νrFproductνoψFνψFΣvΣψtsFwνtμF√FpνγγsForF—F≥osoψRF√ψdFχνssνψγF
tr√ψsvΣrsΣFχoχΣψtuχFνψFNFsqrt{s}eWYFOF|Σ~FppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighg
EnergygPhysicsRF2017RFXVW^RFW

5.4 7

176
{Σ√rcμFαorFψΣwFpμΣψoχΣψ√FνψF√FτΣptoψFpτusFμνγμFπΣtFχuτtνpτνcνtyFανψ√τFst√tΣFwνtμFtμΣFi|ti{F
ΣxpΣrνχΣψtFusνψγFNFsqrt{s}eWYFOF|Σ~FprotoψSprotoψFcoττνsνoψFd√t√TFJournalgofgHighgEnergygPhysicsRF
2017RFXVW^RFW

5.4 7

175 {tudνΣsFoαF—˛‡FproductνoψFνψF√ssocν√tνoψFwνtμF√FμνγμSχ√ssFdνπΣtFsystΣχFνψFppFcoττνsνoψsF√tFNFsqrt{s}e_FOF
|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2017RFXVW^RFW 5.4 7

174
iψ√τysνsFoαFtμΣF‘t≥FvΣrtΣxFαroχFtμΣFχΣ√surΣχΣψtFoαFtrνpτΣSdνααΣrΣψtν√τF√ψγuτ√rFdΣc√yFr√tΣsFoαF
sνψγτΣFtopFqu√rρsFproducΣdFνψFtμΣFtScμ√ψψΣτF√tFNFsqrt{s}e_FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofg
HighgEnergygPhysicsRF2017RFXVW^RFW

5.4 7

173 lrΣττS–√ψFproductνoψFoαF—gFνψFtμΣFtμrΣΣSsνtΣFpνγγsτΣssFχodΣτF√tFtμΣFtpkTFPhysicalgReviewgDRF2011RF_ZRF 4.9 7

172 iFsΣ√rcμFαorFψΣutr√τFpνγγsF≥osoψsFνψFtμΣFu{{uF√ψdFχodΣτsFwνtμFtwoFsc√τ√rFανΣτdFdou≥τΣtsTFEuropeang
PhysicalgJournalgCRF1998RF[RFWaSZV 4.2 7

171 iFprΣcνsΣFχΣ√surΣχΣψtFoαFtμΣFt√uFpoτ√rνz√tνoψF√ψdFνtsFαorw√rdS≥√cρw√rdF√syχχΣtryF√tFtmxTF
ZeitschriftgFˆ…rgPhysikgCvParticlesgandgFieldsRF1996RF^XRFY][SY^[ 7

170 xΣrαorχ√ψcΣFoαFtμΣFi|ti{F|r√ψsνtνoψFz√dν√tνoψF|r√cρΣrFνψFzuψFWFoαFtμΣFtpkbFtr√cρΣrFpropΣrtνΣsTF
JournalgofgInstrumentationRF2017RFWXRFxV[VVXSxV[VVX 1 7

169 uΣ√surΣχΣψtFoαFtμΣFtr√ψsvΣrsΣFχoχΣψtuχFdνstrν≥utνoψFoαFlrΣττâ��–√ψFτΣptoψFp√νrsFνψFprotoψâ��protoψF
coττνsνoψsF√tFNsqrt{s}eWYRO|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2020RF_VRFW 4.2 7

168 {Σ√rcμFαorFtypΣSqqqFsΣΣs√wFμΣ√vyFτΣptoψsFνψFdντΣptoψFανψ√τFst√tΣsFνψFppFcoττνsνoψsF√tFNFsqrt{s}FeFWYR{tΣxtF
{|Σ~}}FOFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2021RF_WRFW 4.2 7

167
{Σ√rcμFαorF√FμΣ√vyFpνγγsF≥osoψFdΣc√yνψγFνψtoF√F—F≥osoψF√ψdF√ψotμΣrFμΣ√vyFpνγγsF≥osoψFνψFtμΣFNΣττF
ΣττF≥≥OF√ψdFNΣττFΣττF‘‘OFανψ√τFst√tΣsFνψFppFcoττνsνoψsF√tFNsqrt{s}eWYOFNtΣxtF{|Σ~}OFwνtμFtμΣFi|ti{F
dΣtΣctorTFEuropeangPhysicalgJournalgCRF2021RF_WRFW

4.2 7

166 uΣ√surΣχΣψtFoαFtμΣF norχuτ√bFsΣΣFtΣxt±FdνπΣtFcrossFsΣctνoψFνψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±´ |Σ~F
wνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RF]^V 4.2 7

165 {Σ√rcμFαorFψΣwFpμΣψoχΣψ√FνψFdνααΣrΣψtSατ√vourFμνγμSχ√ssFdντΣptoψFανψ√τFst√tΣsFνψFcoττνsνoψsF√tF
 norχuτ√bFsΣΣFtΣxt±´ |ΣvFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RF[ZW 4.2 7

164 {Σ√rcμFαorFdνrΣctFtopFsqu√rρFp√νrFproductνoψFνψFανψ√τFst√tΣsFwνtμFtwoFt√uFτΣptoψsFνψFcoττνsνoψsF√tF
 norχuτ√bFsΣΣFtΣxt±´ |Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RF_W 4.2 7

163 uΣ√surΣχΣψtFoαFN‘^pχFOF≥osoψFproductνoψFνψFx≥Qx≥FcoττνsνoψsF√tFNsqrt{sℓ{χ√tμrχ{vv}}}FeF
[TVX~tΣxtF{|Σ}tΣxtF{~}OFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2019RF^aRFW 4.2 7

162 {Σ√rcμFαorF≥ottoχSsqu√rρFp√νrFproductνoψFwνtμFtμΣFi|ti{FdΣtΣctorFνψFανψ√τFst√tΣsFcoψt√νψνψγFpνγγsF
≥osoψsRF≥SπΣtsF√ψdFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχTFJournalgofgHighgEnergygPhysicsRF2019RFXVWaRFW 5.4 7

161 uΣ√surΣχΣψtsFoαF‘pF√ψdF—pFproductνoψFνψFtμΣFNpFrνγμt√rrowF≥≥√r{≥}OFdΣc√yFcμ√ψψΣτFνψFppF
coττνsνoψsF√tFNWYRtΣxtF{|Σ}tΣxtF{~}OFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2021RF_WRFW 4.2 7

160 {Σ√rcμFαorFpνγγsFjosoψFlΣc√ysFνψtoF√F—FjosoψF√ψdF√FtνγμtFp√droψνc√ττyFlΣc√yνψγFzΣsoψ√ψcΣF}sνψγF
WY´ |Σ~FppFkoττνsνoψFl√t√FαroχFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF2020RFWX[RFXXW_VX 7.4 6

(2020-2017)
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159 iFψΣwFχΣtμodFtoFdνstνψγuνsμFμ√droψνc√ττyFdΣc√yνψγF≥oostΣdF≥osoψsFαroχF≥osoψsFusνψγFtμΣFi|ti{F
dΣtΣctorTFEuropeangPhysicalgJournalgCRF2016RF^]RFXY_ 4.2 6

158 {Σ√rcμFαorFχνcroscopνcF≥τ√cρFμoτΣsF√ψdFstrνψγF≥√ττsFνψFανψ√τFst√tΣsFwνtμFτΣptoψsF√ψdFπΣtsFwνtμFtμΣF
i|ti{FdΣtΣctorF√tFNFsqrt{s}FOFeF_F|Σ~TFJournalgofgHighgEnergygPhysicsRF2014RFXVWZRFW 5.4 6

157
uΣ√surΣχΣψtsFoαFcμ√rγΣF√ψdFkxF√syχχΣtrνΣsFνψF≥Sμ√droψFdΣc√ysFusνψγFtopSqu√rρFΣvΣψtsFcoττΣctΣdF
≥yFtμΣFi|ti{FdΣtΣctorFνψFppFcoττνsνoψsF√tFNFsqrt{s}e_FOF|Σ~TFJournalgofgHighgEnergygPhysicsRF2017RF
XVW^RFW

5.4 6

156 |opSqu√rρFχ√ssFχΣ√surΣχΣψtFνψFtμΣF√ττSμ√droψνcFNFtovΣrτνψΣ{t}FOFdΣc√yFcμ√ψψΣτF√tFNFsqrt{s}e_FOF|Σ~F
wνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2017RFXVW^RFW 5.4 6

155 {Σ√rcμFαorF√Fχ√ssνvΣFlνSpμotoψFrΣsoψ√ψcΣF√tFgsFeFaWFâ��FW^XFoΣ~TFEuropeangPhysicalgJournalgCRF1998RFWRFYWSZY4.2 6

154 lΣtΣrχνψ√tνoψFoαFΣvΣψtFsμ√pΣFdνstrν≥utνoψsF√ψdF˛–F≥FsFαroχN—^VFtoF≥≥√rF≥OFΣvΣψtsF√tFtmxTFZeitschriftg
Fˆ…rgPhysikgCvParticlesgandgFieldsRF1995RF][RFYWSZ[ 6

153 {Σ√rcμFαorFNFtovΣrτνψΣ{t}FOFrΣsoψ√ψcΣsFνψFαuττyFμ√droψνcFανψ√τFst√tΣsFνψFppFcoττνsνoψsF√tFNFsqrt{s}FOFeFWYF
|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2020RFXVXVRFW 5.4 6

152
{Σ√rcμFαorFψΣwFpμΣψoχΣψ√FwνtμFtopFqu√rρFp√νrsFνψFανψ√τFst√tΣsFwνtμFoψΣFτΣptoψRFπΣtsRF√ψdFχνssνψγF
tr√ψsvΣrsΣFχoχΣψtuχFνψFppFcoττνsνoψsF√tFNFsqrt{s}FOFeFWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofg
HighgEnergygPhysicsRF2021RFXVXWRFW

5.4 6

151
{Σ√rcμFαorFψΣwFpμΣψoχΣψ√FνψFανψ√τFst√tΣsFwνtμF≥SπΣtsF√ψdFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχFνψFNF
sqrt{χ√tμrχ{s}}FOFeFWYF|Σ~FppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF
2021RFXVXWRFW

5.4 6

150
{Σ√rcμFαorFp√νrFproductνoψFoαFtμνrdSγΣψΣr√tνoψFsc√τ√rFτΣptoqu√rρsFdΣc√yνψγFνψtoF√FtopFqu√rρF√ψdF√F
ˇ�SτΣptoψFνψFppFcoττνsνoψsF√tFNFsqrt{s}FOFeFWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergyg
PhysicsRF2021RFXVXWRFW

5.4 6

149
uΣ√surΣχΣψtFoαFtμΣFNF—γ√χχ√FtoFψuFovΣrτνψΣ{ψu}γ√χχ√FOFproductνoψFcrossFsΣctνoψFνψFppFcoττνsνoψsF
√tFNFsqrt{s}eWYFOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorF√ψdFτνχνtsFoψF√ψoχ√τousFtrνpτΣFγ√uγΣS≥osoψF
coupτνψγsTFJournalgofgHighgEnergygPhysicsRF2018RFXVW_RFW

5.4 6

148 {Σ√rcμFαorFΣxcτusνvΣFpνγγsF√ψdF—F≥osoψFdΣc√ysFtoFg˛‡F√ψdFˇ�˛‡FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofg
HighgEnergygPhysicsRF2018RFXVW_RFW 5.4 6

147
uΣ√surΣχΣψtFoαFπΣtF√ctνvνtyFproducΣdFνψFtopSqu√rρFΣvΣψtsFwνtμF√ψFΣτΣctroψRF√FχuoψF√ψdFtwoF
St√γγΣdFπΣtsFνψFtμΣFανψ√τFst√tΣFνψFcoττνsνoψsF√tF norχuτ√bFsΣΣFtΣxt±F|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTF
EuropeangPhysicalgJournalgCRF2017RF^^RFXXV

4.2 5

146
koχ≥νψ√tνoψsFoαFsνψγτΣStopSqu√rρFproductνoψFcrossSsΣctνoψFχΣ√surΣχΣψtsF√ψdF|αt~~t≥|F
dΣtΣrχνψ√tνoψsF√tFNFsqrt{s}FOFeF^F√ψdF_F|Σ~FwνtμFtμΣFi|ti{F√ψdFku{FΣxpΣrνχΣψtsTFJournalgofgHighg
EnergygPhysicsRF2019RFXVWaRFW

5.4 5

145
{Σ√rcμFαorFtμΣFxroductνoψFoαF√FtoψγStνvΣdFvΣutr√τFx√rtνcτΣFlΣc√yνψγFwνtμνψFtμΣFi|ti{Fp√droψνcF
k√τorνχΣtΣrFνψFissocν√tνoψFwνtμF√F—FjosoψFαroχFppFkoττνsνoψsF√tFsqrt s±eWYFF|Σ~TFPhysicalgReviewg
LettersRF2019RFWXXRFW[W_VW

7.4 5

144 uΣ√surΣχΣψtFoαFtμΣFr√tνoFoαFcrossFsΣctνoψsFαorFνψcτusνvΣFνsoτ√tΣdSpμotoψFproductνoψFνψFppFcoττνsνoψsF
√tFNFsqrt{s}FOFeFWYF√ψdF_F|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2019RFXVWaRFW 5.4 5

143 uΣ√surΣχΣψtFoαFdνααΣrΣψtν√τFcrossSsΣctνoψsFoαF√FsνψγτΣFtopFqu√rρFproducΣdFνψF√ssocν√tνoψFwνtμF√F
≥osoψF√tFwνtμFi|ti{TFEuropeangPhysicalgJournalgCRF2018RF^_RFW_] 4.2 5

142 {Σ√rcμFαorFpνγγsF√ψdF—FjosoψFlΣc√ysFtoFg˛‡FwνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF2016RF
WW^RFWWW_VX 7.4 5
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141 uΣ√surΣχΣψtFoαF≥Sμ√droψFp√νrFproductνoψFwνtμFtμΣFi|ti{FdΣtΣctorFνψFprotoψSprotoψFcoττνsνoψsF√tFNF
sqrt{s}e_FOF|Σ~TFJournalgofgHighgEnergygPhysicsRF2017RFXVW^RFW 5.4 5

140 uΣ√surΣχΣψtFoαFαourSπΣtFdνααΣrΣψtν√τFcrossFsΣctνoψsFνψFNFsqrt{s}e_FOF|Σ~FprotoψSprotoψFcoττνsνoψsF
usνψγFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFWS^] 5.4 5

139 lΣtΣrχνψ√tνoψFoαFtμΣFproductνoψFr√tΣFoαFlPVFχΣsoψsF√ψdFoαFtμΣFr√tνoF~UN~QxOFνψFN—^VFtoFc≥√rFcOF
dΣc√ysTFEuropeangPhysicalgJournalgCRF1998RF[RFWSW^ 4.2 5

138 uuτtνSpμotoψFανψ√τFst√tΣsFνψFΣQΣâ��FcoττνsνoψsF√tFgsFeWYVSW^XFoΣ~TFEuropeangPhysicalgJournalgCRF1998RFWRFXWSYV4.2 5

137 {Σ√rcμFαorFνψvνsν≥τyFdΣc√yνψγFpνγγsF≥osoψsFwνtμFτ√rγΣFdΣc√yFwνdtμFusνψγFtμΣFwxitFdΣtΣctorF√tFtmxTF
EuropeangPhysicalgJournalgCRF2007RFZaRFZ[^SZ^X 4.2 5

136 w≥sΣrv√tνoψF√ψdFuΣ√surΣχΣψtFoαFnorw√rdFxrotoψF{c√ttΣrνψγFνψFissocν√tνoψFwνtμFtΣptoψFx√νrsF
xroducΣdFvν√FtμΣFxμotoψFnusνoψFuΣcμ√ψνsχF√tFi|ti{TFPhysicalgReviewgLettersRF2020RFWX[RFX]W_VW 7.4 5

135 uuτtνSpμotoψFανψ√τFst√tΣsFνψFΣQΣâ��FcoττνsνoψsF√tFgsFeWYVSW^XFoΣ~F1998RFWRFXW 5

134
mvνdΣψcΣFαorFΣτΣctrowΣ√ρFproductνoψFoαFtwoFπΣtsFνψF√ssocν√tνoψFwνtμF√F—˛‡Fp√νrFνψFppFcoττνsνoψsF√tF
seWY´ |Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandg
HighvEnergygPhysicsRF2020RF_VYRFWY[YZW

4.2 5

133
uΣ√surΣχΣψtsFoαFtμΣFproductνoψFcrossSsΣctνoψFαorF√F—F≥osoψFνψF√ssocν√tνoψFwνtμF≥SπΣtsFνψF
protoψSprotoψFcoττνsνoψsF√tFNFsqrt{s}FOFeFWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergyg
PhysicsRF2020RFXVXVRFW

5.4 5

132
{Σ√rcμFαorFtμΣFppFSfFNF≥ovΣrτνψΣ{≥}≥ovΣrτνψΣ{≥}FOFprocΣssFvν√FvΣctorS≥osoψFαusνoψFproductνoψFusνψγF
protoψSprotoψFcoττνsνoψsF√tFNFsqrt{s}FOFeFWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergyg
PhysicsRF2020RFXVXVRFW

5.4 5

131 w≥sΣrv√tνoψFoαFtμΣF√ssocν√tΣdFproductνoψFoαF√FtopFqu√rρF√ψdF√F—F≥osoψFνψFppFcoττνsνoψsF√tFNFsqrt{s}FOeF
WYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2020RFXVXVRFW 5.4 5

130 uΣ√surΣχΣψtFoαFτνγμtS≥ySτνγμtFsc√ttΣrνψγF√ψdFsΣ√rcμFαorF√xνoψSτνρΣFp√rtνcτΣsFwνtμFXTXFψ≥â��WFoαFx≥Qx≥F
d√t√FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2021RFXVXWRFW 5.4 5

129
{Σ√rcμFαorFp√νrFproductνoψFoαFsc√τ√rFτΣptoqu√rρsFdΣc√yνψγFνψtoFανrstSForFsΣcoψdSγΣψΣr√tνoψFτΣptoψsF
√ψdFtopFqu√rρsFνψFprotoψâ��protoψFcoττνsνoψsF√tFNsqrt{s}OFeFWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeang
PhysicalgJournalgCRF2021RF_WRFW

4.2 5

128
uΣ√surΣχΣψtFoαFΣvΣψtSsμ√pΣFo≥sΣrv√≥τΣsFνψF norχuτ√bFsΣΣFtΣxt±FΣvΣψtsFνψFcoττνsνoψsF√tF norχuτ√bF
sΣΣFtΣxt±´  norχuτ√bFsΣΣFtΣxt±FwνtμFtμΣFi|ti{FdΣtΣctorF√tFtμΣFtpkTFEuropeangPhysicalgJournalgCRF2016RF
^]RFY^[

4.2 5

127 uΣ√surΣχΣψtFoαFtμΣFrΣτ√tνvΣFwνdtμFdνααΣrΣψcΣFoαFtμΣFNF{j}^Vμ≥ox{S}F{ovΣrτνψΣ{j}}^VFOFsystΣχFwνtμF
tμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 5

126 lνααΣrΣψtν√τFcrossSsΣctνoψFχΣ√surΣχΣψtsFαorFtμΣFΣτΣctrowΣ√ρFproductνoψFoαFdνπΣtsFνψF√ssocν√tνoψF
wνtμF√F—F≥osoψFνψFprotoψâ��protoψFcoττνsνoψsF√tFi|ti{TFEuropeangPhysicalgJournalgCRF2021RF_WRFW 4.2 5

125 {Σ√rcμFαorFd√rρFχ√ttΣrFνψF√ssocν√tνoψFwνtμF√ψFΣψΣrγΣtνcFpμotoψFνψFppFcoττνsνoψsF√tFNFsqrt{s}FOFeFWYF|Σ~F
wνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2021RFXVXWRFW 5.4 5

124 uΣ√surΣχΣψtFoαFcoτourFατowFusνψγFπΣtSpuττFo≥sΣrv√≥τΣsFνψFΣvΣψtsFwνtμFtμΣFi|ti{FΣxpΣrνχΣψtF√tTF
EuropeangPhysicalgJournalgCRF2018RF^_RF_Z^ 4.2 5

(2018-2017)
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123 uΣ√surΣχΣψtFoαFtμΣFνψcτusνvΣF√ψdFανducν√τFproductνoψFcrossSsΣctνoψsFνψFtμΣFτΣptoψQπΣtsFcμ√ψψΣτFνψF
coττνsνoψsF√tFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2018RF^_RFZ_^ 4.2 5

122 {Σ√rcμFαorFαourStopSqu√rρFproductνoψFνψFtμΣFsνψγτΣSτΣptoψF√ψdFopposνtΣSsνγψFdντΣptoψFανψ√τFst√tΣsFνψF
ppFcoττνsνoψsF√tFseWYFF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicalgReviewgDRF2019RFaaRF 4.9 4

121 uΣ√surΣχΣψtFoαFtμΣFtuψdFrΣtFxτ√ψΣF}sνψγFkμ√rγΣdFx√rtνcτΣsFνψFWY´ |Σ~FxrotoψSxrotoψFkoττνsνoψsF
wνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF2020RFWXZRFXXXVVX 7.4 4

120 uΣ√surΣχΣψtFoαFπΣtF√ctνvνtyFνψFtopFqu√rρFΣvΣψtsFusνψγFtμΣFΣ˛…Fανψ√τFst√tΣFwνtμFtwoF≥St√γγΣdFπΣtsFνψFppF
coττνsνoψsF√tFNFsqrt{s}e_FOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2016RFXVW]RFW 5.4 4

119
koχ≥νψ√tνoψFoαFνψcτusνvΣF√ψdFdνααΣrΣψtν√τFNFχ√tμrχ{t}ovΣrτνψΣ{χ√tμrχ{t}}FOFcμ√rγΣF√syχχΣtryF
χΣ√surΣχΣψtsFusνψγFi|ti{F√ψdFku{Fd√t√F√tFNFsqrt{s}e^FOF√ψdF_F|Σ~TFJournalgofgHighgEnergygPhysicsRF
2018RFXVW_RFW

5.4 4

118 {Σ√rcμFαorF√Fψ√rrowFrΣsoψ√ψcΣFνψF—VFdΣc√ysFνψtoFμ√droψsF√ψdFνsoτ√tΣdFpμotoψsTFZeitschriftgFˆ…rgPhysikg
CvParticlesgandgFieldsRF1996RF^WRFWSWV 4

117 uΣ√surΣχΣψtFoαFtμΣF√vΣr√γΣF≥S≥√ryoψFτναΣtνχΣF√ψdFtμΣFproductF≥r√ψcμνψγFr√tνoNαN≥FtoFt√χ≥d√Fℓ≥FOF
cdotFjzNt√χ≥d√Fℓ≥FtoFt√χ≥d√FΣττF^FSF≥√rFv’OOTFZeitschriftgFˆ…rgPhysikgCvParticlesgandgFieldsRF1995RF]aRFWa[SXWZ 4

116 {Σ√rcμFαorFμΣ√vyFdν≥osoψFrΣsoψ√ψcΣsFνψFsΣχντΣptoψνcFανψ√τFst√tΣsFνψFppFcoττνsνoψsF√tFNsqrt{s}eWYOF|Σ~F
wνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2020RF_VRFW 4.2 4

115 iτνγψχΣψtFoαFtμΣFi|ti{FqψψΣrFlΣtΣctorFνψFzuψFXTFEuropeangPhysicalgJournalgCRF2020RF_VRFW 4.2 4

114 uΣ√surΣχΣψtFoαFrUˇ�FproductνoψFνψF√ssocν√tνoψFwνtμF√F‘´–F≥osoψFwνtμFppFd√t√F√tF_F|Σ~TFJournalgofg
HighgEnergygPhysicsRF2020RFXVXVRFW 5.4 4

113 {Σ√rcμFαorF√Fχ√ssνvΣFlνSpμotoψFrΣsoψ√ψcΣF√tFgsFeFaWFâ��FW^XFoΣ~F1998RFWRFYW 4

112 {Σ√rcμFαorFuψst√≥τΣFμΣ√vyF√ψdFΣxcνtΣdFτΣptoψsFνψFΣQΣâ��FcoττνsνoψsF√tFgsFeFW^VSW^XFoΣ~F1998RFWRFZ[ 4

111 {Σ√rcμFαorFcμ√rγΣdSτΣptoψSατ√vourFvνoτ√tνoψFνψF—S≥osoψFdΣc√ysFwνtμFtμΣFi|ti{FdΣtΣctorTFNatureg
PhysicsRF2021RFW^RF_WaS_X[ 16.2 4

110
uΣ√surΣχΣψtFoαFtμΣFνψcτusνvΣFcrossSsΣctνoψFαorFtμΣFproductνoψFoαFπΣtsFνψF√ssocν√tνoψFwνtμF√F—F≥osoψF
νψFprotoψâ��protoψFcoττνsνoψsF√tF_F|Σ~FusνψγFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2019RF
^aRFW

4.2 4

109
uΣ√surΣχΣψtsFoαFdνααΣrΣψtν√τFcrossFsΣctνoψsFoαFtopFqu√rρFp√νrFproductνoψFνψF√ssocν√tνoψFwνtμFπΣtsFνψF
ppFcoττνsνoψsF√tFNFsqrt{s}eWYFOF|Σ~FusνψγFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2018RF
XVW_RFW

5.4 4

108 {Σ√rcμFαorFd√rρFχ√ttΣrFproducΣdFνψF√ssocν√tνoψFwνtμF√FsνψγτΣFtopFqu√rρFνψFNsqrt{s}eWYOF|Σ~FNppOF
coττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2021RF_WRFW 4.2 4

107
{Σ√rcμFαorFdνπΣtFrΣsoψ√ψcΣsFνψFΣvΣψtsFwνtμF√ψFνsoτ√tΣdFcμ√rγΣdFτΣptoψFusνψγFNFsqrt{s}FOFeFWYF|Σ~F
protoψSprotoψFcoττνsνoψFd√t√FcoττΣctΣdF≥yFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2020RF
XVXVRFW

5.4 3

106 uΣ√surΣχΣψtFoαFτoψγSr√ψγΣFtwoSp√rtνcτΣF√zνχutμ√τFcorrΣτ√tνoψsFνψF—S≥osoψFt√γγΣdFppFcoττνsνoψsF√tF
Nsqrt{s}e_OF√ψdFWYF|Σ~TFEuropeangPhysicalgJournalgCRF2020RF_VRFW 4.2 3

Shoji Asai
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105 uΣ√surΣχΣψtFoαFpoτ√rνs√tνoψFνψFdΣc√ysFνψFprotoψSprotoψFcoττνsνoψsF√tF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTF
EuropeangPhysicalgJournalgCRF2018RF^_RFW]Y 4.2 3

104 {Σ√rcμFαorFΣxcνtΣdFΣτΣctroψsFsνψγτyFproducΣdFνψFprotoψâ��protoψFcoττνsνoψsF√tFJJsqrt{s}F~e~WY~tΣxtF
{|Σ}tΣxtF{~}JJFwνtμFtμΣFi|ti{FΣxpΣrνχΣψtF√tFtμΣFtpkTFEuropeangPhysicalgJournalgCRF2019RF^aRF 4.2 3

103 uΣ√surΣχΣψtFoαFtμΣFρFtFspτνttνψγFsc√τΣsFνψF—FSfFâ��â��FΣvΣψtsFνψFppFcoττνsνoψsF√tFNFsqrt{s}e_FOF|Σ~FwνtμFtμΣF
i|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2017RFXVW^RFW 5.4 3

102 oΣψΣr√τνzΣdFpΣνsΣψ≥Σrγâ��muτΣrFαorχuτ√FνψFi≥Στν√ψFγ√uγΣFtμΣoryFwνtμFp√rνtyFvνoτ√tνoψTFProgressgofg
TheoreticalgandgExperimentalgPhysicsRF2017RFXVW^RF 5.4 3

101 {tudyFoψFjosΣSmνψstΣνψFcoψdΣψs√tνoψFoαFposνtroψνuχTFJournalgofgPhysics:gConferencegSeriesRF2017RF
^aWRFVWXVV^ 0.3 3

100 {Σ√rcμFαorFpΣ√vyFzΣsoψ√ψcΣsFlΣc√yνψγFνψtoF√FxμotoψF√ψdF√Fp√droψνc√ττyFlΣc√yνψγFpνγγsFjosoψFνψF
ppFkoττνsνoψsF√tFsqrt s±eWYFF|Σ~FwνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF2020RFWX[RFX[W_VX 7.4 3

99 {tudyFoαFtμΣFspνψF√ψdFp√rνtyFoαFtμΣFpνγγsF≥osoψFνψFdν≥osoψFdΣc√ysFwνtμFtμΣFi|ti{FdΣtΣctorF2015RF
^[RFW 3

98 i|ti{FzuψFWFsΣ√rcμΣsFαorFdνrΣctFp√νrFproductνoψFoαFtμνrdSγΣψΣr√tνoψFsqu√rρsF√tFtμΣFt√rγΣFp√droψF
koττνdΣrF2015RF^[RFW 3

97 uΣ√surΣχΣψtFoαFJJsℓ{^VJJF√ψdFJJt√χ≥d√F^VJJFproductνoψFνψFJJtF≥√r{t}JJFdντΣptoψνcFΣvΣψtsFνψFppF
coττνsνoψsF√tFJJsqrt{s}FeJJF^F|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2019RF^aRFW 4.2 3

96 lΣtΣrχνψ√tνoψFoαFπΣtFc√τν≥r√tνoψF√ψdFΣψΣrγyFrΣsoτutνoψFνψFprotoψâ��protoψFcoττνsνoψsF√tFNsqrt{s}FeF
_~μ≥oxF{|Σ~}OFusνψγFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2020RF_VRFW 4.2 3

95 uΣ√surΣχΣψtFoαFtμΣFνψcτusνvΣFπΣtFcrossSsΣctνoψFνψFprotoψSprotoψFcoττνsνoψsF√tFNFsqrt{s}e^FOF|Σ~FusνψγF
ZT[Fα≥â��WFoαFd√t√FwνtμFtμΣFi|ti{FdΣtΣctorF2015RFXVW[RFW 3

94 zΣcoψstructνoψF√ψdFνdΣψtνανc√tνoψFoαF≥oostΣdFdνSˇ�FsystΣχsFνψF√FsΣ√rcμFαorFpνγγsF≥osoψFp√νrsFusνψγFWYF
|Σ~FprotoψSprotoψFcoττνsνoψFd√t√FνψFi|ti{TFJournalgofgHighgEnergygPhysicsRF2020RFXVXVRFW 5.4 3

93
{Σ√rcμFαorFdou≥τyF√ψdFsνψγτyFcμ√rγΣdFpνγγsF≥osoψsFdΣc√yνψγFνψtoFvΣctorF≥osoψsFνψFχuτtνSτΣptoψFανψ√τF
st√tΣsFwνtμFtμΣFi|ti{FdΣtΣctorFusνψγFprotoψSprotoψFcoττνsνoψsF√tFNFsqrt{χ√tμrχ{s}}FOFeFWYF|Σ~TF
JournalgofgHighgEnergygPhysicsRF2021RFXVXWRFW

5.4 3

92
uΣ√surΣχΣψtFoαFposνtroψνuχFtμΣrχ√τνz√tνoψFνψFνso≥ut√ψΣFγ√sFαorFprΣcνsνoψFχΣ√surΣχΣψtFoαF
γrouψdSst√tΣFμypΣrανψΣFspτνttνψγTFJournalgofgPhysicsgB:gAtomicugMoleculargandgOpticalgPhysicsRF2016RF
ZaRFV]ZVV_

1.3 3

91 uΣ√surΣχΣψtFoαFμ√droψνcFΣvΣψtFsμ√pΣsFνψFμνγμSp|FχuτtνπΣtFανψ√τFst√tΣsF√tFNFsqrt{s}FOFeFWYF|Σ~FwνtμF
tμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2021RFXVXWRFW 5.4 3

90 uΣdνuχSqψducΣdFuodνανc√tνoψFoαF—S|√γγΣdFkμ√rγΣdFx√rtνcτΣF–νΣτdsFνψFx≥Qx≥FkoττνsνoψsF√tF[TVX´ |Σ~F
wνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF2021RFWX]RFV^XYVW 7.4 3

89 uΣ√surΣχΣψtFoαFdνstrν≥utνoψsFsΣψsνtνvΣFtoFtμΣFuψdΣrτyνψγFΣvΣψtFνψFνψcτusνvΣF—F≥osoψFproductνoψFνψF
ppFcoττνsνoψsF√tFNsqrt{s}OFeFWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2019RF^aRFW 4.2 2

88 xΣrαorχ√ψcΣFoαFtμΣFupγr√dΣdFxrΣxrocΣssorFoαFtμΣFi|ti{FtΣvΣτSWFk√τorνχΣtΣrF|rνγγΣrTFJournalgofg
InstrumentationRF2020RFW[RFxWWVW]SxWWVW] 1 2

(2020-2018)
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87 uΣ√surΣχΣψtFoαFtμΣF—NSfFâ��Qâ��â��O˛‡FproductνoψFcrossSsΣctνoψFνψFppFcoττνsνoψsF√tFNFsqrt{s}FOFeFWYF|Σ~FwνtμF
tμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2020RFXVXVRFW 5.4 2

86 {Σ√rcμFαorFτowSsc√τΣFγr√vνtyFsνγψ√turΣsFνψFχuτtνSπΣtFανψ√τFst√tΣsFwνtμFtμΣFi|ti{FdΣtΣctorF√tFNF
sqrt{s}e_FOF|Σ~TFJournalgofgHighgEnergygPhysicsRF2015RFXVW[RFW 5.4 2

85 oyrotroψFn}Fk‘F~FαorFμypΣrανψΣFstructurΣFχΣ√surΣχΣψtFoψFposνtroψνuχF2009RF 2

84 ˛£ â��S√ψtνμypΣroψFcorrΣτ√tνoψsFνψF—VFdΣc√yF√ψdFνψvΣstνγ√tνoψFoαFtμΣF≥√ryoψFproductνoψFχΣcμ√ψνsχTF
EuropeangPhysicalgJournalgCRF2009RF]ZRF]VaS]X[ 4.2 2

83 }ppΣrFτνχνtFoψFtμΣ˛‰Fˇ�Fχ√ssFαroχˇ�FSfFYμ˛‰Fˇ�FdΣc√ysTFZeitschriftgFˆ…rgPhysikgCvParticlesgandgFieldsRF1996RF
^XRFXYWSXY_ 2

82 uΣ√surΣχΣψtFoαFtμΣFNtovΣrτνψΣ{t}OFproductνoψFcrossSsΣctνoψFusνψγFNΣχuFOFΣvΣψtsFwνtμFN≥OSt√γγΣdFπΣtsF
νψFNppOFcoττνsνoψsF√tFNsqrt{s}e^OF√ψdF_F|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorF2014RF^ZRFW 2

81 {Σ√rcμFαorFψΣwFpμΣψoχΣψ√FνψFανψ√τFst√tΣsFwνtμF√ψFΣψΣrγΣtνcFπΣtF√ψdFτ√rγΣFχνssνψγFtr√ψsvΣrsΣF
χoχΣψtuχFνψFppFcoττνsνoψsF√tFNsqrt{s}e_~O|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorF2015RF^[RFW 2

80
{Σ√rcμFαorFzSp√rνtySvνoτ√tνψγFsupΣrsyχχΣtryFνψF√Fανψ√τFst√tΣFcoψt√νψνψγFτΣptoψsF√ψdFχ√ψyFπΣtsFwνtμF
tμΣFi|ti{FΣxpΣrνχΣψtFusνψγFNsqrt{s}FeFWYμ≥oxF{F|Σ~}OFprotoψâ��protoψFcoττνsνoψFd√t√TFEuropeang
PhysicalgJournalgCRF2021RF_WRFW

4.2 2

79
{Σ√rcμFαorFd√rρFχ√ttΣrFνψFΣvΣψtsFwνtμFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχF√ψdF√FpνγγsF≥osoψFdΣc√yνψγF
νψtoFtwoFpμotoψsFνψFppFcoττνsνoψsF√tFNFsqrt{s}FOFeFWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighg
EnergygPhysicsRF2021RFXVXWRFW

5.4 2

78 uΣ√surΣχΣψtFoαFtμΣFνψcτusνvΣFνsoτ√tΣdSpμotoψFcrossFsΣctνoψFνψFppFcoττνsνoψsF√tFNFsqrt{s}FOFeFWYF|Σ~F
usνψγFY]Fα≥â��WFoαFi|ti{Fd√t√TFJournalgofgHighgEnergygPhysicsRF2019RFXVWaRFW 5.4 2

77 vΣwFΣstνχ√tνoψFoαFtμΣFcurv√turΣFΣααΣctFαorFtμΣF’Sr√yFv√cuuχFdνααr√ctνoψFνψducΣdF≥yF√ψFνψtΣψsΣFτ√sΣrF
ανΣτdTFProgressgofgTheoreticalgandgExperimentalgPhysicsRF2020RFXVXVRF 5.4 2

76
uΣ√surΣχΣψtsFoαFνψcτusνvΣF√ψdFdνααΣrΣψtν√τFcrossSsΣctνoψsFoαFcoχ≥νψΣdFNFtovΣrτνψΣ{t}γ√χχ√FOF√ψdF
t‘˛‡FproductνoψFνψFtμΣFΣ˛…Fcμ√ψψΣτF√tFWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysics
RF2020RFXVXVRFW

5.4 2

75 uΣ√surΣχΣψtFoαFνsoτ√tΣdSpμotoψFpτusFtwoSπΣtFproductνoψFνψFppFcoττνsνoψsF√tFNFsqrt{s}FOFeFWYF|Σ~FwνtμF
tμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2020RFXVXVRFW 5.4 2

74
{Σ√rcμFαorFl√rρFu√ttΣrFxroducΣdFνψFissocν√tνoψFwνtμF√Fl√rρFpνγγsFjosoψFlΣc√yνψγFνψtoF‘^{´–}‘^{g}F
orF——FνψFnuττyFp√droψνcFnνψ√τF{t√tΣsFαroχFsqrt s±eWYFF|Σ~FppFkoττνsνoψsFzΣcordΣdFwνtμFtμΣFi|ti{F
lΣtΣctorTFPhysicalgReviewgLettersRF2021RFWX]RFWXW_VX

7.4 2

73 toψγνtudνψ√τFnτowFlΣcorrΣτ√tνoψsFνψF’ΣQ’ΣFkoττνsνoψsF√tFsqrt sℓ{vv}±e[TZZFF|Σ~FwνtμFtμΣFi|ti{F
lΣtΣctorTFPhysicalgReviewgLettersRF2021RFWX]RFWXXYVW 7.4 2

72 wptνχνs√tνoψFoαFτ√rγΣSr√dνusFπΣtFrΣcoψstructνoψFαorFtμΣFi|ti{FdΣtΣctorFνψFWYF|Σ~Fprotoψâ��protoψF
coττνsνoψsTFEuropeangPhysicalgJournalgCRF2021RF_WRFW 4.2 2

71 {Σ√rcμFαorFlνspτ√cΣdFtΣptoψsFνψFsqrt s±eWYFF|Σ~FppFkoττνsνoψsFwνtμFtμΣFi|ti{FlΣtΣctorTFPhysicalg
ReviewgLettersRF2021RFWX^RFV[W_VX 7.4 2

70 |woSp√rtνcτΣF√zνχutμ√τFcorrΣτ√tνoψsFνψFpμotoψucτΣ√rFuτtr√pΣrνpμΣr√τFx≥Qx≥FcoττνsνoψsF√tF[TVXF|Σ~F
wνtμFi|ti{TFPhysicalgReviewgCRF2021RFWVZRF 2.7 2
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69 {Σ√rcμFαorFsupΣrsyχχΣtryFνψFΣvΣψtsFwνtμFαourForFχorΣFcμ√rγΣdFτΣptoψsFνψFWYaFα≥â��WFoαFNFsqrt{s}FOFeF
WYF|Σ~FppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2021RFXVXWRFW 5.4 2

68 uΣ√surΣχΣψtFoαF——FproductνoψFνψFtμΣFâ��â�� ˛‰ ˛‰Fανψ√τFst√tΣFwνtμFtμΣFi|ti{FdΣtΣctorFνψFppFcoττνsνoψsF√tFNF
sqrt{s}FOFeFWYF|Σ~TFJournalgofgHighgEnergygPhysicsRF2019RFXVWaRFW 5.4 2

67 uΣ√surΣχΣψtFoαFN‘^{pχF}OS≥osoψF√ψdF—S≥osoψFproductνoψFcrossSsΣctνoψsFνψFppFcoττνsνoψsF√tF
Nsqrt{s}eXT^]OF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2019RF^aRFW 4.2 2

66 mxcτusνvΣFdνχuoψFproductνoψFνψFuτtr√pΣrνpμΣr√τFx≥Qx≥FcoττνsνoψsF√tFsvve[TVX|Σ~FwνtμFi|ti{TF
PhysicalgReviewgCRF2021RFWVZRF 2.7 2

65
uΣ√surΣχΣψtsFoαFtopSqu√rρFp√νrFsνψγτΣSF√ψdFdou≥τΣSdνααΣrΣψtν√τFcrossSsΣctνoψsFνψFtμΣF√ττSμ√droψνcF
cμ√ψψΣτFνψFppFcoττνsνoψsF√tFNFsqrt{χ√tμrχ{s}}FOFeFWYF|Σ~FusνψγFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighg
EnergygPhysicsRF2021RFXVXWRFW

5.4 2

64 iFsΣ√rcμFαorF√ψFΣxcνtΣdFχuoψFdΣc√yνψγFtoF√FχuoψF√ψdFtwoFπΣtsFνψppcoττνsνoψsF√tF
Jsqrt{s}cec_c{rχ{|Σ~}}JFwνtμFtμΣFi|ti{FdΣtΣctorTFNewgJournalgofgPhysicsRF2016RFW_RFV^YVXW 2.9 1

63 nνrstFo≥sΣrv√tνoψFoαFoSxsFtoFpSxsFtr√ψsνtνoψF√ψdFανrstFdνrΣctFχΣ√surΣχΣψtFoαFposνtroψνuχFμypΣrανψΣF
spτνttνψγFwνtμFsu≥S|pzFτνγμtTFHyperfinegInteractionsRF2012RFXWXRFWZWSWZ^ 0.8 1

62 lνscrνχνψ√tνψγFχνψνχ√τF{}oziF√ψdFχνψνχ√τFγ√uγΣFχΣdν√tνoψFχodΣτsF√tFtμΣFΣ√rτyFtpkTFJournalgofg
HighgEnergygPhysicsRF2012RFXVWXRFW 5.4 1

61 lνrΣctFχΣ√surΣχΣψtFoαFposνtroψνuχFμypΣrανψΣFspτνttνψγFâ��F|ΣstνψγFαuψd√χΣψt√τFpμysνcsFwνtμF
su≥S|pzFγyrotroψF2011RF 1

60 iFcoχp√rνsoψFoαF≥F√ψdFudsFqu√rρFπΣtsFtoFγτuoψFπΣtsTFZeitschriftgFˆ…rgPhysikgCvParticlesgandgFieldsRF1995RF
]aRF[ZYS[]V 1

59 {Σ√rcμFαorFμΣ√vyFp√rtνcτΣsFνψFtμΣF≥FSt√γγΣdFdνπΣtFχ√ssFdνstrν≥utνoψFwνtμF√ddνtνoψ√τF≥FSt√γγΣdFπΣtsFνψF
protoψSprotoψFcoττνsνoψsF√tFseWYFF|Σ~FwνtμFtμΣFi|ti{FΣxpΣrνχΣψtTFPhysicalgReviewgDRF2022RFWV[RF 4.9 1

58 wpΣr√tνoψF√ψdFpΣrαorχ√ψcΣFoαFtμΣFi|ti{FsΣχνcoψductorFtr√cρΣrFνψFtpkFzuψ´ XTFJournalgofg
InstrumentationRF2022RFW^RFxVWVWY 1 1

57 {Σ√rcμFαorFpνγγsF≥osoψFdΣc√ysFνψtoF√Fp√νrFoαFpsΣudosc√τ√rFp√rtνcτΣsFνψFtμΣF≥≥˛…˛…Fανψ√τFst√tΣFwνtμFtμΣF
i|ti{FdΣtΣctorFνψFppFcoττνsνoψsF√tFseWYFF|Σ~TFPhysicalgReviewgDRF2022RFWV[RF 4.9 1

56 {Σ√rcμFαorFproductνoψFoαFN‘‘U‘—OFrΣsoψ√ψcΣsFdΣc√yνψγFtoF√FτΣptoψRFψΣutrνψoF√ψdFπΣtsFνψFNppOF
coττνsνoψsF√tFNsqrt{s}e_OF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorF2015RF^[RFW 1

55 uΣ√surΣχΣψtFoαFtμΣFcμ√rγΣF√syχχΣtryFνψFtopSqu√rρFp√νrFproductνoψFνψFtμΣFτΣptoψSpτusSπΣtsFανψ√τF
st√tΣFνψFppFcoττνsνoψFd√t√F√tFNsqrt{s}e_Rχ√tμrχF|Σ~{}OFwνtμFtμΣFi|ti{FdΣtΣctorF2016RF^]RFW 1

54 uΣ√surΣχΣψtFoαFtμΣF‘S≥osoψFχ√ssFνψFppFcoττνsνoψsF√tFNsqrt{s}e^RFμ≥oxF{|Σ~}OFwνtμFtμΣFi|ti{F
dΣtΣctorF2018RF^_RFW 1

53 {Σ√rcμFαorFdou≥τyFcμ√rγΣdFpνγγsF≥osoψFproductνoψFνψFχuτtνSτΣptoψFανψ√τFst√tΣsFwνtμFtμΣFi|ti{F
dΣtΣctorFusνψγFprotoψâ��protoψFcoττνsνoψsF√tFNsqrt{s}eWYRtΣxtF{|Σ~}OF2018RF^_RFW 1

52 {Σ√rcμFαorFtopFsqu√rρsFνψFΣvΣψtsFwνtμF√FpνγγsForF—F≥osoψFusνψγFWYaFα≥N^{SW}OFoαFppFcoττνsνoψFd√t√F√tF
Nsqrt{s}eWYOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2020RF_VRFW 4.2 1

(2020-2021)
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51 w≥sΣrv√tνoψFoαFortμoposνtroψνuχFtμΣrχ√τνz√tνoψFνψFsντνc√F√ΣroγΣτF√tFcryoγΣψνcFtΣχpΣr√turΣsTF
PhysicalgReviewgARF2021RFWVZRF 2.6 1

50 xμysνcsF√tFtpkTFJournalgofgthegPhysicalgSocietygofgJapanRF2007RF^]RFWWWVWY 1.5 1

49 {Σ√rcμFαorFμΣ√vyFrΣsoψ√ψcΣsFdΣc√yνψγFνψtoF√F‘ForF—F≥osoψF√ψdF√FpνγγsF≥osoψFνψFανψ√τFst√tΣsFwνtμF
τΣptoψsF√ψdF≥SπΣtsFνψFY]Fα≥â��WFoαFNFsqrt{s}eWYFOF|Σ~FppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorF2018RFXVW_RFW 1

48 uΣ√surΣχΣψtFoαFdνααΣrΣψtν√τFcrossFsΣctνoψsFαorFsνψγτΣFdνααr√ctνvΣFdνssocν√tνoψFνψFNFsqrt{s}FOFeF_F|Σ~FppF
coττνsνoψsFusνψγFtμΣFi|ti{FitniFspΣctroχΣtΣrTFJournalgofgHighgEnergygPhysicsRF2020RFXVXVRFW 5.4 1

47
{Σ√rcμFαorFdνrΣctFproductνoψFoαFΣτΣctrowΣ√ρνψosFνψFανψ√τFst√tΣsFwνtμFχνssνψγFtr√ψsvΣrsΣFχoχΣψtuχF
√ψdF√FpνγγsF≥osoψFdΣc√yνψγFνψtoFpμotoψsFνψFppFcoττνsνoψsF√tFNFsqrt{s}FOFeFWYF|Σ~FwνtμFtμΣFi|ti{F
dΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2020RFXVXVRFW

5.4 1

46
{Σ√rcμFαorFpνγγsF≥osoψFproductνoψFνψF√ssocν√tνoψFwνtμF√FμνγμSΣψΣrγyFpμotoψFvν√FvΣctorS≥osoψF
αusνoψFwνtμFdΣc√yFνψtoF≥ottoχFqu√rρFp√νrsF√tFNFsqrt{s}FOFeFWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofg
HighgEnergygPhysicsRF2021RFXVXWRFW

5.4 1

45 uΣ√surΣχΣψtFoαFtμΣFkxSvνoτ√tνψγFpμ√sΣFJJpμνFℓsJJFνψFJJFjℓ{s}^{V}Frνγμt√rrowFrUpsνFpμνFJJFdΣc√ysFνψF
i|ti{F√tFWY´ |Σ~TFEuropeangPhysicalgJournalgCRF2021RF_WRF 4.2 1

44 |ΣstFoαFtμΣFuψνvΣrs√τνtyFoαFˇ�F√ψdF˛…FτΣptoψFcoupτνψγsFνψF‘S≥osoψFdΣc√ysFwνtμFtμΣFi|ti{FdΣtΣctorTF
NaturegPhysicsRF2021RFW^RF_WYS_W_ 16.2 1

43
lΣtΣrχνψ√tνoψFoαFtμΣFp√rtoψFdνstrν≥utνoψFαuψctνoψsFoαFtμΣFprotoψFαroχFi|ti{FχΣ√surΣχΣψtsFoαF
dνααΣrΣψtν√τF‘´–F√ψdF—F≥osoψFproductνoψFνψF√ssocν√tνoψFwνtμFπΣtsTFJournalgofgHighgEnergygPhysicsRF2021
RFXVXWRFW

5.4 1

42 iFsΣ√rcμFαorFtμΣFdΣc√ysFoαFstoppΣdFτoψγSτνvΣdFp√rtνcτΣsF√tFNFsqrt{χ√tμrχ{s}}FOFeFWYF|Σ~FwνtμFtμΣF
i|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2021RFXVXWRFW 5.4 1

41 xΣrαorχ√ψcΣFoαFtμΣFi|ti{FzxkFdΣtΣctorF√ψdFtΣvΣτSWFχuoψF≥√rrΣτFtrνγγΣrF√tFâ��NsOeWYF|Σ~TFJournalgofg
InstrumentationRF2021RFW]RFxV^VXa 1 1

40 uΣ√surΣχΣψtFoαFsνψγτΣFtopSqu√rρFproductνoψFνψF√ssocν√tνoψFwνtμF√F‘F≥osoψFνψFtμΣFsνψγτΣSτΣptoψF
cμ√ψψΣτF√tFNsqrt{s}FeF_RtΣxtF{|Σ~}OFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2021RF_WRFW 4.2 1

39 uΣ√surΣχΣψtsFoαFsΣψsorFr√dν√tνoψFd√χ√γΣFνψFtμΣFi|ti{FνψψΣrFdΣtΣctorFusνψγFτΣ√ρ√γΣFcurrΣψtsTF
JournalgofgInstrumentationRF2021RFW]RFxV_VX[ 1 1

38
uΣ√surΣχΣψtsFoαFtμΣFνψcτusνvΣF√ψdFdνααΣrΣψtν√τFproductνoψFcrossFsΣctνoψsFoαF√FtopSqu√rρâ��√ψtνqu√rρF
p√νrFνψF√ssocν√tνoψFwνtμF√F—F≥osoψF√tFNsqrt{s}FeFWYOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalg
JournalgCRF2021RF_WRFW

4.2 1

37 {Σ√rcμFαorFvΣwFxμΣψoχΣψ√FνψFnνψ√τF{t√tΣsFwνtμF|woFtΣptoψsF√ψdFwψΣForFvoF≥S|√γγΣdFrΣtsF√tF
sqrt s±eWYFF|Σ~F}sνψγFtμΣFi|ti{FlΣtΣctorTFPhysicalgReviewgLettersRF2021RFWX^RFWZW_VW 7.4 1

36 {Σ√rcμFαorFpμΣψoχΣψ√F≥ΣyoψdFtμΣF{t√ψd√rdFuodΣτFνψFΣvΣψtsFwνtμFτ√rγΣF≥SπΣtFχuτtνpτνcνtyFusνψγFtμΣF
i|ti{FdΣtΣctorF√tFtμΣFtpkTFEuropeangPhysicalgJournalgCRF2021RF_WRFW 4.2 1

35
{Σ√rcμFαorFcμ√rγνψoâ��ψΣutr√τνψoFp√νrFproductνoψFνψFανψ√τFst√tΣsFwνtμFtμrΣΣFτΣptoψsF√ψdFχνssνψγF
tr√ψsvΣrsΣFχoχΣψtuχFνψFJJsqrt{s}FeFWYJJ´ |Σ~FppFcoττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeang
PhysicalgJournalgCRF2021RF_WRFW

4.2 1

34 koψανγur√tνoψF√ψdFpΣrαorχ√ψcΣFoαFtμΣFi|ti{F≥SπΣtFtrνγγΣrsFνψFzuψFXTFEuropeangPhysicalgJournalgCRF
2021RF_WRFW 4.2 1
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33 {Σ√rcμFαorFψΣwFpμΣψoχΣψ√FνψFppFcoττνsνoψsFνψFανψ√τFst√tΣsFwνtμFt√uFτΣptoψsRF≥FSπΣtsRF√ψdFχνssνψγF
tr√ψsvΣrsΣFχoχΣψtuχFwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicalgReviewgDRF2021RFWVZRF 4.9 1

32 lΣtΣrχνψ√tνoψFoαFtμΣFp√rtoψFdνstrν≥utνoψFαuψctνoψsFoαFtμΣFprotoψFusνψγFdνvΣrsΣFi|ti{Fd√t√FαroχFppF
coττνsνoψsF√tFJJsqrt{s}FeF^JJRF_F√ψdFWY´ |Σ~TFEuropeangPhysicalgJournalgCRF2022RF_XRFW 4.2 1

31 {tudyνψγFγ√uγνψoFχ√ssΣsFνψFsupΣrsyχχΣtrνcFχodΣτF√tFαuturΣFWVVF|Σ~FppFcoττνdΣrTFJournalgofgHighg
EnergygPhysicsRF2019RFXVWaRFW 5.4 0

30 mχuτ√tνψγFtμΣFνχp√ctFoαF√ddνtνoψ√τFprotoψâ��protoψFνψtΣr√ctνoψsFνψFtμΣFi|ti{Fsνχuτ√tνoψF≥yF
prΣs√χpτνψγFsΣtsFoαFνψΣτ√stνcFuoψtΣFk√rτoFΣvΣψtsTFComputinggandgSoftwaregforgBiggScienceRF2022RF]RFW 6 0

29 xΣrαorχ√ψcΣFoαFtμΣFi|ti{FtΣvΣτSWFtopoτoγνc√τFtrνγγΣrFνψFzuψ´ XTFEuropeangPhysicalgJournalgCRF2022RF
_XRFW 4.2 0

28
{Σ√rcμFαorFΣxotνcFdΣc√ysFoαFtμΣFpνγγsF≥osoψFνψtoF≥JJFovΣrτνψΣ{≥}FJJF√ψdFχνssνψγFtr√ψsvΣrsΣF
χoχΣψtuχFνψFppFcoττνsνoψsF√tFJJFsqrt{s}FJJFeFWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighg
EnergygPhysicsRF2022RFXVXXRFW

5.4 0

27
w≥sΣrv√tνoψFoαFΣτΣctrowΣ√ρFproductνoψFoαFtwoFπΣtsFνψF√ssocν√tνoψFwνtμF√ψFνsoτ√tΣdFpμotoψF√ψdF
χνssνψγFtr√ψsvΣrsΣFχoχΣψtuχRF√ψdFsΣ√rcμFαorF√FpνγγsF≥osoψFdΣc√yνψγFνψtoFνψvνsν≥τΣFp√rtνcτΣsF√tF
WY´ JJtΣxtF{|Σ~}JJFwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2022RF_XRFW

4.2 0

26 uΣ√surΣχΣψtFoαFtμΣFtNFovΣrτνψΣ{t}FOtNFovΣrτνψΣ{t}FOFproductνoψFcrossFsΣctνoψFνψFppFcoττνsνoψsF√tFNF
sqrt{s}FOFeFWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2021RFXVXWRFW 5.4 0

25 uΣ√surΣχΣψtsFoαF‘Q‘â��QFâ�¥FWFπΣtFproductνoψFcrossSsΣctνoψsFνψFppFcoττνsνoψsF√tFNFsqrt{s}FOFeFWYF|Σ~F
wνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2021RFXVXWRFW 5.4 0

24 uΣ√surΣχΣψtsFoαFpνγγsF≥osoψsFdΣc√yνψγFtoF≥ottoχFqu√rρsFαroχFvΣctorF≥osoψFαusνoψFproductνoψF
wνtμFtμΣFi|ti{FΣxpΣrνχΣψtF√tFNsqrt{s}eWYRtΣxtF{|Σ~}OTFEuropeangPhysicalgJournalgCRF2021RF_WRFW 4.2 0

23 uΣ√surΣχΣψtsFoαFdνααΣrΣψtν√τFcrossSsΣctνoψsFνψFαourSτΣptoψFΣvΣψtsFνψFWYF|Σ~FprotoψSprotoψF
coττνsνoψsFwνtμFtμΣFi|ti{FdΣtΣctorTFJournalgofgHighgEnergygPhysicsRF2021RFXVXWRFW 5.4 0

22 {Σ√rcμFαorFsqu√rρsF√ψdFγτuνψosFνψFανψ√τFst√tΣsFwνtμFoψΣFνsoτ√tΣdFτΣptoψRFπΣtsRF√ψdFχνssνψγFtr√ψsvΣrsΣF
χoχΣψtuχF√tFNsqrt{s}eWYOF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFEuropeangPhysicalgJournalgCRF2021RF_WRFW 4.2 0

21 |μΣFi|ti{Fn√stF|r√csΣrFsystΣχTFJournalgofgInstrumentationRF2021RFW]RFxV^VV] 1 0

20
{Σ√rcμFαorFpνγγsF≥osoψsFdΣc√yνψγFνψtoFψΣwFspνψSVForFspνψSWFp√rtνcτΣsFνψFαourSτΣptoψFανψ√τFst√tΣsFwνtμF
tμΣFi|ti{FdΣtΣctorFwνtμFWYaFα≥â��WFoαFppFcoττνsνoψFd√t√F√tFJJFsqrt{s}FJJFeFWYF|Σ~TFJournalgofgHighg
EnergygPhysicsRF2022RFXVXXRFW

5.4 0

19 itτn√stYbF|μΣFvΣxtFoΣψΣr√tνoψFoαFn√stF{νχuτ√tνoψFνψFi|ti{TFComputinggandgSoftwaregforgBiggScienceRF
2022RF]RFW 6 0

18
uΣ√surΣχΣψtFoαFtμΣFΣψΣrγyFrΣspoψsΣFoαFtμΣFi|ti{´ c√τorνχΣtΣrFtoFcμ√rγΣd´ pνoψsFαroχFJJ‘^{pχF
}rνγμt√rrowFt√uF^{pχF}Nrνγμt√rrowFpνF^{pχF}ψuFℓ{t√uF}OψuFℓ{t√uF}JJFΣvΣψtsFνψFzuψ´ XFd√t√TFEuropeang
PhysicalgJournalgCRF2022RF_XRFW

4.2 0

17
{Σ√rcμFαorF√ssocν√tΣdFproductνoψFoαF√F—F≥osoψFwνtμF√ψFνψvνsν≥τyFdΣc√yνψγFpνγγsF≥osoψForFd√rρF
χ√ttΣrFc√ψdνd√tΣsF√tFseWYF|Σ~FwνtμFtμΣFi|ti{FdΣtΣctorTFPhysicsgLettersugSectiongB:gNuclearug
ElementarygParticlegandgHighvEnergygPhysicsRF2022RFWY^V]]
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