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644 ztψ≤πΣΛEτ≤ψtαcμΛEτψρductαρπEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdEUS_ENE≤πdE]E{Λ}SEJournaliofiHighiEnergyi
PhysicsQE2011QEWUVVQEV 5.4 78

643 tΛ≤suψΛνΛπtsEρΞEτψρτΛψtαΛsEρΞEtΥΛEoαΣΣsE≥ρsρπEdΛc≤yαπΣEαπtρEtΥΛEΞρuψRμΛτtρπEΞαπ≤μEst≤tΛEαπEττE
cρμμαsαρπsE≤tEMEsχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 77

642 zΛ≤ψcΥEΞρψEαsρsαπΣμΛtEπΛutψ≤μEΥΛ≤vyEμΛτtρπsEαπE UEdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1992QEW_ZQEX]VRX^W 4.2 76

641 kΛtΛψναπ≤tαρπEρΞE˛–sEΞψρνEγΛtEνuμtατμαcαtαΛsEνΛ≤suψΛdEρπEtΥΛE UEψΛsρπ≤πcΛSEPhysicsiLettersviSectioni
B:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1990QEWY^QEY[YRY]W 4.2 76

640 tΛ≤suψΛνΛπtsEρΞEdΛc≤ysE≤πdEtΥΛEsΛναμΛτtρπαcE≥ψ≤πcΥαπΣEψ≤tαρEiyEM≥EReEâ��EPE–NSEPhysicsiLettersviSectioni
B:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1991QEW[VQEV]]RV^] 4.2 75

639 yΛcρπstψuctαρπE≤πdEαdΛπtαΞαc≤tαρπEρΞEˇ�EμΛτtρπEdΛc≤ysEtρEΥ≤dψρπsE≤πdE˛‰ˇ�≤tEjtzSEJournaliofi
InstrumentationQE2016QEVVQEwUVUV_RwUVUV_ 1 75

638 zΛ≤ψcΥEΞρψEν≤ssαvΛEψΛsρπ≤πcΛsEαπEdαγΛtEsystΛνsEcρπt≤απαπΣEγΛtsEt≤ΣΣΛdE≤sE~EρψE E≥ρsρπEdΛc≤ysEαπEττE
cρμμαsαρπsE≤tEMEsχψt{s}ENEdE^E{Λ}SEJournaliofiHighiEnergyiPhysicsQE2014QEWUVYQEV 5.4 74

637 {ΥΛEτΛψΞρψν≤πcΛEρΞEtΥΛEjtzEνuρπEdΛtΛctρψEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEâ��sdE]E{Λ}E≤tEtΥΛEsojSE
JournaliofiInstrumentationQE2013QE^QEwVVUUWRwVVUUW 1 74

636 zΛ≤ψcΥEΞρψE≤EoαΣΣsE≥ρsρπEαπEtΥΛEν≤ssEψ≤πΣΛEΞψρνEVYZEtρEVUUUEnΛ}EdΛc≤yαπΣEtρE≤Eτ≤αψEρΞE~EρψE E
≥ρsρπsSEJournaliofiHighiEnergyiPhysicsQE2015QEWUVZQEV 5.4 73

635 tΛ≤suψΛνΛπtEρΞEγΛtEΞψ≤ΣνΛπt≤tαρπEαπtρEcΥ≤ψΣΛdEτ≤ψtαcμΛsEαπEττE≤πdEw≥w≥EcρμμαsαρπsE≤tEME
sχψt{{{s−{ν≤tΥψν{uu}}}}}EdEWS][ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 73

(2012-2015)
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634 tΛ≤suψΛνΛπtEρΞE˛•fM_Z^NEΞρψν≤tαρπEαπEtwρRτΥρtρπEcρμμαsαρπsE≤tEslwVSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1998QEYV^QEX__RYVU 4.2 73

633
tΛ≤suψΛνΛπtEρΞEtΥΛEαπcμusαvΛEτψρductαρπEρΞEπΛutψ≤μEταρπsE≤πdEcΥ≤ψΣΛdEτ≤ψtαcμΛsEρπEtΥΛE UE
ψΛsρπ≤πcΛSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1991QE
WZ_QEV__RWU^

4.2 72

632 ztudαΛsEρΞEΥ≤dψρπαcEΛvΛπtEstψuctuψΛE≤πdEcρντ≤ψαsρπsEwαtΥExjkEνρdΛμsE≤tEtΥΛ EUEψΛsρπ≤πcΛSE
ZeitschriftiFˆ…riPhysikiCwParticlesiandiFieldsQE1992QEZZQEX_R[V 72

631 ztudyEρΞEtΥΛEτψρductαρπEρΞEcΥ≤ψΣΛdEταρπsQEη≤ρπsQE≤πdEτψρtρπsEαπEτw≥EcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛE
tΛxtµZSUW¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2014QE]YQEW^Y] 4.2 71

630 hEπΛwE≥ρsρπEwαtΥE≤Eν≤ssEρΞEVWZEnΛ}Eρ≥sΛψvΛdEwαtΥEtΥΛEjtzEΛxτΛψανΛπtE≤tEtΥΛEs≤ψΣΛEo≤dψρπE
jρμμαdΛψSEScienceQE2012QEXX^QEVZ[_R]Z 33.3 71

629 zΛ≤ψcΥEΞρψEπΛutψ≤μEtzztEoαΣΣsE≥ρsρπsEdΛc≤yαπΣEtρE≤Eτ≤αψEρΞEt≤uEμΛτtρπsEαπEττEcρμμαsαρπsSEJournaliofi
HighiEnergyiPhysicsQE2014QEWUVYQEV 5.4 70

628 tΛ≤suψΛνΛπtEρΞEtΥΛEsαπΣμΛRtρτRχu≤ψηEtRcΥ≤ππΛμEcψρssEsΛctαρπEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d]ENE{Λ}SE
JournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 70

627 tΛ≤suψΛνΛπtEρΞEtΥΛEuπdΛψμyαπΣEΛvΛπtE≤ctαvαtyE≤tEtΥΛEsojEwαtΥEMEsχψtE{s}EdE]ENE{Λ}E≤πdEcρντ≤ψαsρπE
wαtΥEMEsχψtE{s}EdEUS_ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 70

626 tΛ≤suψΛνΛπtEρΞE UEdΛc≤ysEtρEΥ≤dψρπsQE≤πdE≤EτψΛcαsΛEdΛtΛψναπ≤tαρπEρΞEtΥΛEπuν≥ΛψEρΞEπΛutψαπρE
sτΛcαΛsSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1990QEWX]QEVX[RVY[4.2 70

625 zΛ≤ψcΥEΞρψEτΥysαcsE≥ΛyρπdEtΥΛEst≤πd≤ψdEνρdΛμEαπEdαμΛτtρπEν≤ssEsτΛctψ≤EαπEτψρtρπRτψρtρπEcρμμαsαρπsE
≤tEMEsχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2015QEWUVZQEV 5.4 69

624 qTˇ�E≤πdEˇ�MWzNEτψρductαρπEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE]{tΛxt{{Λv}}ENSEJournaliofiHighiEnergyiPhysicsQE
2012QEWUVWQEV 5.4 69

623 t≤ssEμαναtsEΞρψEsc≤μ≤ψEνuρπsQEsc≤μ≤ψEΛμΛctψρπsQE≤πdEwαπρsEΞψρνEΛPΛâ��EcρμμαsαρπsEπΛ≤ψEâ��EdE_VEnΛ}SE
PhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1989QEWXXQEZXURZX] 4.2 69

622 oαΣΣsEc≤πdαd≤tΛsEαπEΛPΛâ��EαπtΛψ≤ctαρπsE≤tE´ nΛ}SEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticlei
andiHighwEnergyiPhysicsQE2000QEY_ZQEV^RWZ 4.2 68

621 ztudαΛsEρΞEdαγΛtEtψ≤πsvΛψsΛEνρνΛπtuνE≥≤μ≤πcΛE≤πdEτsΛudρψ≤ταdαtyEdαstψα≥utαρπsEαπEτw≥EcρμμαsαρπsE≤tE
Msχψt{s−{ν≤tΥψν{uu}}}EdEZSUWNEMQtΛxtE{{Λ}}NSEEuropeaniPhysicaliJournaliCQE2014QE]YQEV 4.2 67

620 ztudyEρΞE EiρsρπEwψρductαρπEαπEw≥w≥EjρμμαsαρπsE≤tEâ��zMuuNdWS][E{Λ}SEPhysicaliReviewiLettersQE2011QE
VU[QEWVWXUV 7.4 66

619 zΛ≤ψcΥEΞρψE≤πρν≤μρusEτψρductαρπEρΞEνuμtαμΛτtρπEΛvΛπtsEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE]Q{Λ}ENSE
JournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 65

618 jΥ≤ψΣΛdRτ≤ψtαcμΛEπucμΛ≤ψEνρdαΞαc≤tαρπEΞ≤ctρψsEαπEw≥w≥E≤πdEτw≥EcρμμαsαρπsE≤tEME
sχψt{s−{ν≤tΥψν{u}bν≤tΥψν{u}}}dZSUWENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 64

617 tΛ≤suψΛνΛπtEρΞEtΥΛEMEν≤tΥψν{t}ρvΛψμαπΛ{ν≤tΥψν{t}}ENEτψρductαρπEcψρssEsΛctαρπEαπEtΥΛEdαμΛτtρπE
cΥ≤ππΛμEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d]ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 64

DimitriuBourilkov
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616 tΛ≤suψΛνΛπtEρΞEΛμΛctψρwΛ≤ηEτ≤ψ≤νΛtΛψsEΞψρνEΥ≤dψρπαcE≤πdEμΛτtρπαcEdΛc≤ysEρΞEtΥΛ EUSEZeitschrifti
Fˆ…riPhysikiCwParticlesiandiFieldsQE1991QEZVQEV]_RWUX 64

615 zΛ≤ψcΥEΞρψEΥαΣΥRν≤ssEψΛsρπ≤πcΛsEαπEdαμΛτtρπEΞαπ≤μEst≤tΛsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEMEsχψt{s}dVXENE
{Λ}SEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 63

614 v≥sΛψv≤tαρπEρΞEtΥΛE≤ssρcα≤tΛdEτψρductαρπEρΞE≤EsαπΣμΛEtρτEχu≤ψηE≤πdE≤E~E≥ρsρπEαπEττEcρμμαsαρπsE≤tE
sχψt¯sµEdE^E{Λ}SEPhysicaliReviewiLettersQE2014QEVVWQEWXV^UW 7.4 62

613 lxtψ≤ctαρπE≤πdEv≤μαd≤tαρπEρΞE≤EπΛwEsΛtEρΞEjtzEτytΥα≤^EtuπΛsEΞψρνEuπdΛψμyαπΣRΛvΛπtEνΛ≤suψΛνΛπtsSE
EuropeaniPhysicaliJournaliCQE2020QE^UQEY 4.2 61

612 ztudyEρΞEdρu≥μΛEτ≤ψtρπEsc≤ttΛψαπΣEusαπΣE~EPEWRγΛtEΛvΛπtsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEMEsχψt{s}ENEdE]E
{Λ}SEJournaliofiHighiEnergyiPhysicsQE2014QEWUVYQEV 5.4 61

611 zΛ≤ψcΥEΞρψE≤EcΥ≤ψΣΛdEoαΣΣsE≥ρsρπEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE
2015QEWUVZQEV 5.4 61

610 ztudαΛsEρΞE≤zανutΥ≤μEdαΥ≤dψρπEcρψψΛμ≤tαρπsEαπEuμtψ≤RcΛπtψ≤μEw≥w≥EcρμμαsαρπsE≤tEMEsχψt{{{s−{uuE}}}}ENE
dWS][E{Λ}SEJournaliofiHighiEnergyiPhysicsQE2014QEWUVYQEV 5.4 60

609 zΛ≤ψcΥEΞρψEdρu≥μyRcΥ≤ψΣΛdEoαΣΣsE≥ρsρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE2003QEZ][QEV^RW^ 4.2 60

608 zΛ≤ψcΥEΞρψEν≤ssαvΛEψΛsρπ≤πcΛsEdΛc≤yαπΣEαπtρEτ≤αψsEρΞE≥ρρstΛdE≥ρsρπsEαπEsΛναRμΛτtρπαcEΞαπ≤μEst≤tΛsE
≤tEMEsχψt{s}ENEdE^E{Λ}SEJournaliofiHighiEnergyiPhysicsQE2014QEWUVYQEV 5.4 59

607 zuττψΛssαρπE≤πdE≤zανutΥ≤μE≤παsρtψρτyEρΞEτψρντtE≤πdEπρπτψρντtE¯mρψνuμ≤aEsΛΛEtΛxtµEτψρductαρπEαπE
w≥w≥EcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµ¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2017QE]]QEWZW 4.2 58

606 zΛ≤ψcΥEΞρψEtρτRχu≤ψηEτ≤ψtπΛψsEwαtΥEcΥ≤ψΣΛEZTXEαπEtΥΛEs≤νΛRsαΣπEdαμΛτtρπEΞαπ≤μEst≤tΛSEPhysicaliReviewi
LettersQE2014QEVVWQEV]V^UV 7.4 58

605 kΛtΛψναπ≤tαρπEρΞE˛–sEΞψρνEΥ≤dψρπαcEΛvΛπtEsΥ≤τΛsEνΛ≤suψΛdEρπEtΥΛE UEψΛsρπ≤πcΛSEPhysicsiLettersvi
SectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1992QEW^YQEY]VRY^V 4.2 58

604 zΛ≤ψcΥEΞρψE≤πρν≤μρusEMEtρvΛψμαπΛEtENEτψρductαρπEαπEtΥΛEΥαΣΥμyR≥ρρstΛdE≤μμRΥ≤dψρπαcEΞαπ≤μEst≤tΛSE
JournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 57

603 v≥sΛψv≤tαρπEρΞE≤EπΛwE˛�≥E≥≤ψyρπSEPhysicaliReviewiLettersQE2012QEVU^QEWZWUUW 7.4 57

602 ztudyEρΞEΛxcμusαvΛEtwρRτΥρtρπEτψρductαρπEρΞE~P~â��EαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d]ENE{Λ}E≤πdE
cρπstψ≤απtsEρπE≤πρν≤μρusEχu≤ψtαcEΣ≤uΣΛEcρuτμαπΣsSEJournaliofiHighiEnergyiPhysicsQE2013QEWUVXQEV 5.4 56

601 tΛ≤suψΛνΛπtEρΞEtΥΛE~P~â��EcψρssEsΛctαρπEαπEττEcρμμαsαρπsE≤tEMsχψt{s}EdE]ν≥ρx{E{Λ}}NE≤πdEμαναtsEρπE
≤πρν≤μρusE~~˛‡E≤πdE~~ EcρuτμαπΣsSEEuropeaniPhysicaliJournaliCQE2013QE]XQEV 4.2 56

600 sρπΣRψ≤πΣΛE≤πdEsΥρψtRψ≤πΣΛEdαΥ≤dψρπE≤πΣuμ≤ψEcρψψΛμ≤tαρπsEαπEcΛπtψ≤μEw≥w≥EcρμμαsαρπsE≤tEMEsχψtE
{{{s−{tΛxt{uu}}}}}ENEdEWS][E{Λ}SEJournaliofiHighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 56

599 tΛ≤suψΛνΛπtEρΞE≤πdE≤EπΛwEμαναtEΞρψSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1997QEX_[QEXW]RXX] 4.2 56

(1997-1991)
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598 zΛ≤ψcΥEΞρψE≤Est≤πd≤ψdEνρdΛμEoαΣΣsE≥ρsρπEτψρducΛdEαπE≤ssρcα≤tαρπEwαtΥE≤EtρτRχu≤ψηEτ≤αψE≤πdE
dΛc≤yαπΣEtρE≥ρttρνEχu≤ψηsEusαπΣE≤Eν≤tψαxEΛμΛνΛπtEνΛtΥρdSEEuropeaniPhysicaliJournaliCQE2015QE]ZQEWZV 4.2 55

597 tΛ≤suψΛνΛπtEρΞEtΥΛEτsΛudρψ≤ταdαtyE≤πdEcΛπtψ≤μαtyEdΛτΛπdΛπcΛEρΞEtΥΛEtψ≤πsvΛψsΛEΛπΛψΣyEdΛπsαtyEαπE
w≥Rw≥EcρμμαsαρπsE≤tEâ��MsMuuNNdWS][E{Λ}SEPhysicaliReviewiLettersQE2012QEVU_QEVZWXUX 7.4 55

596 zΛ≤ψcΥEΞρψEsαπΣμΛEtρτEτψρductαρπE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE2002QEZY_QEW_URXUU 4.2 55

595 zΛ≤ψcΥEΞρψEsαΣπ≤tuψΛsEρΞEΛxtψ≤EdανΛπsαρπsEαπEtΥΛEdατΥρtρπEν≤ssEsτΛctψuνE≤tEtΥΛEμ≤ψΣΛEΥ≤dψρπE
cρμμαdΛψSEPhysicaliReviewiLettersQE2012QEVU^QEVVV^UV 7.4 53

594 zΛ≤ψcΥEΞρψEME{tΛxt{i}}−{tΛxt{s}}ℓUENEReE˛…EPE˛…Eâ��E≤πdEiUEReE˛…EPE˛…Eâ��EdΛc≤ysSEJournaliofiHighiEnergyiPhysicsQE
2012QEWUVWQEV 5.4 52

593 zΛ≤ψcΥEΞρψEΥΛ≤vyEαsρsαπΣμΛtEπΛutψαπρEαπEΛPΛâ��E≤ππαΥαμ≤tαρπE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE2001QEZV]QE[]R]Y 4.2 52

592 hEtΛstEρΞExjkE≥≤sΛdEρπEYRγΛtEΛvΛπtsEΞψρνE UEdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1990QEWY^QEWW]RWXY 4.2 52

591 zΛ≤ψcΥEΞρψE≤EμαΣΥtEτsΛudρsc≤μ≤ψEoαΣΣsE≥ρsρπEαπEtΥΛEdανuρπEdΛc≤yEcΥ≤ππΛμEαπEττEcρμμαsαρπsE≤tEâ��sEdE]E
{Λ}SEPhysicaliReviewiLettersQE2012QEVU_QEVWV^UV 7.4 51

590 tΛ≤suψΛνΛπtEρΞEαπcμusαvΛEτψρductαρπEρΞEπΛutψ≤μEΥ≤dψρπsEΞψρνE EdΛc≤ysSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1994QEXW^QEWWXRWXX 4.2 51

589 tΛ≤suψΛνΛπtEρΞE UEReE≥EdΛc≤yEτψρτΛψtαΛsSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1990QEWYVQEYV[RYWY 4.2 51

588 tΛ≤suψΛνΛπtsEρΞEdαΞΞΛψΛπtα≤μE≤πdEdρu≥μΛRdαΞΞΛψΛπtα≤μEkψΛμμR—≤πEcψρssEsΛctαρπsEαπEτψρtρπRτψρtρπE
cρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµ¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2015QE]ZQEVY] 4.2 50

587
tΛ≤suψΛνΛπtEρΞEtΥΛEψ≤tαρEρΞEtΥΛEαπcμusαvΛEXRγΛtEcψρssEsΛctαρπEtρEtΥΛEαπcμusαvΛEWRγΛtEcψρssEsΛctαρπEαπE
ττEcρμμαsαρπsE≤tEMsχψt{s}EdE]Eν≤tΥψν{{Λ}}NE≤πdEΞαψstEdΛtΛψναπ≤tαρπEρΞEtΥΛEstψρπΣEcρuτμαπΣEcρπst≤πtEαπE
tΥΛE{Λ}Eψ≤πΣΛSEEuropeaniPhysicaliJournaliCQE2013QE]XQEV

4.2 50

586 tΛ≤suψΛνΛπtEρΞEcψρssEsΛctαρπsE≤πdEμΛτtρπαcEΞρψw≤ψdR≥≤cηw≤ψdE≤syννΛtψαΛsE≤tEtΥΛ EτρμΛE≤πdE
dΛtΛψναπ≤tαρπEρΞEΛμΛctψρwΛ≤ηEτ≤ψ≤νΛtΛψsSEZeitschriftiFˆ…riPhysikiCwParticlesiandiFieldsQE1994QE[WQEZZVRZ]X 50

585 zΛ≤ψcΥEΞρψE≤Est≤πd≤ψdRνρdΛμRμαηΛEoαΣΣsE≥ρsρπEwαtΥE≤Eν≤ssEαπEtΥΛEψ≤πΣΛEVYZEtρEVUUUEnΛ}E≤tEtΥΛEsojSE
EuropeaniPhysicaliJournaliCQE2013QE]XQEWY[_ 4.2 49

584 tΛ≤suψΛνΛπtEρΞEtΥΛE≤πρν≤μρusEν≤ΣπΛtαcE≤πdEΛμΛctψαcEdατρμΛEνρνΛπtsEρΞEtΥΛEt≤uEμΛτtρπSEPhysicsi
LettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1998QEYXYQEV[_RV]_ 4.2 49

583 zΛ≤ψcΥEΞρψEcΥ≤ψΣαπρsE≤πdEπΛutψ≤μαπρsEαπEΛPΛâ��EcρμμαsαρπsE≤tEdEV^_EnΛ}SEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2000QEY]WQEYWURYXX 4.2 49

582 uucμΛ≤ψEΛΞΞΛctsEρπEtΥΛEtψ≤πsvΛψsΛEνρνΛπtuνEsτΛctψ≤EρΞEcΥ≤ψΣΛdEτ≤ψtαcμΛsEαπEτw≥EcρμμαsαρπsE≤tE
¯mρψνuμ≤aEsΛΛEtΛxtµ¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2015QE]ZQEWX] 4.2 48

581 tΛ≤suψΛνΛπtEρΞEtΥΛEtRcΥ≤ππΛμEsαπΣμΛRtρτRχu≤ψηEτψρductαρπEcψρssEsΛctαρπE≤πdEρΞEtΥΛE|}Et≥|EjrtE
ν≤tψαxEΛμΛνΛπtEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}ENEdE^E{Λ}SEJournaliofiHighiEnergyiPhysicsQE2014QEWUVYQEV 5.4 48
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580 tΛ≤suψΛνΛπtEρΞEtΥΛEME{{ψνEt}≥≤ψ{ψνEt}}ENEτψρductαρπEcψρssEsΛctαρπE≤πdEtΥΛEtρτEχu≤ψηEν≤ssEαπEtΥΛE
dαμΛτtρπEcΥ≤ππΛμEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE]ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 48

579 tΛ≤suψΛνΛπtEρΞEtΥΛEiUEτψρductαρπEcψρssEsΛctαρπEαπEττEcρμμαsαρπsE≤tEsχψt¯sµEdE]E{Λ}SEPhysicaliReviewi
LettersQE2011QEVU[QEWZWUUV 7.4 48

578 zΛ≤ψcΥEΞρψEν≤παΞΛst≤tαρπsEρΞEπΛwEτΥysαcsEαπEΞΛψναρπRτ≤αψEτψρductαρπE≤tEslwSEPhysicsiLettersviSectioni
B:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2000QEY^_QE^VR_W 4.2 48

577 zΛ≤ψcΥEΞρψEΞμ≤vρψRcΥ≤πΣαπΣEπΛutψ≤μEcuψψΛπtsEαπEtρτRχu≤ψηEdΛc≤ysEtEReE χEαπEττEcρμμαsαρπsE≤tEsχψt¯sµEdE^E
{Λ}SEPhysicaliReviewiLettersQE2014QEVVWQEV]V^UW 7.4 46

576 tΛ≤suψΛνΛπtEρΞEtΥΛEψΛμ≤tαvΛEτψρντtEτψρductαρπEψ≤tΛEρΞE≤πdEαπEττEcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµSE
EuropeaniPhysicaliJournaliCQE2012QE]WQEWWZV 4.2 46

575 zΛ≤ψcΥEΞρψEπΛwEτΥysαcsEwαtΥEs≤νΛRsαΣπEαsρμ≤tΛdEdαμΛτtρπEΛvΛπtsEwαtΥEγΛtsE≤πdEναssαπΣEtψ≤πsvΛψsΛE
ΛπΛψΣyE≤tEtΥΛEsojSEJournaliofiHighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 46

574 zΛ≤ψcΥEΞρψEπΛwEτΥysαcsEwαtΥEγΛtsE≤πdEναssαπΣEtψ≤πsvΛψsΛEνρνΛπtuνEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE]ENE
{Λ}SEJournaliofiHighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 46

573
zΛ≤ψcΥEΞρψEπΛwEτΥysαcsEαπEΛπΛψΣΛtαcEsαπΣμΛEτΥρtρπEτψρductαρπEαπEΛPΛâ��E≤ππαΥαμ≤tαρπE≤tEtΥΛE E
ψΛsρπ≤πcΛSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1997QE
YVWQEWUVRWU_

4.2 46

572
tΛ≤suψΛνΛπtsEρΞEtΥΛEcψρssEsΛctαρπsEΞρψEρτΛπEcΥ≤ψνE≤πdE≥Λ≤utyEτψρductαρπEαπE˛‡˛‡EcρμμαsαρπsE≤tE
sdV^_â��WUWEnΛ}SEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE
2001QEZUXQEVURWU

4.2 46

571 lxcμusαvΛE˛‡˛‡EReE˛…EPE˛…Eâ��EτψρductαρπEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEMEsχψtE{s}EdE{]}ENE{Λ}SEJournaliofiHighi
EnergyiPhysicsQE2012QEWUVWQEV 5.4 45

570 zΛ≤ψcΥEΞρψEtΥΛE≤ssρcα≤tΛdEτψρductαρπEρΞEtΥΛEoαΣΣsE≥ρsρπEwαtΥE≤EtρτRχu≤ψηEτ≤αψSEJournaliofiHighi
EnergyiPhysicsQE2014QEWUVYQEV 5.4 45

569
zΛ≤ψcΥEΞρψEΛxcμusαvΛEρψEsΛναRΛxcμusαvΛE˛‡˛‡EτψρductαρπE≤πdEρ≥sΛψv≤tαρπEρΞEΛxcμusαvΛE≤πdE
sΛναRΛxcμusαvΛEΛPΛâ��EτψρductαρπEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d]ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE
2012QEWUVWQEV

5.4 45

568 tΛ≤suψΛνΛπtEρΞEtΥΛEsuνEρΞE~~E≤πdE~ EτψρductαρπEwαtΥE~PdαγΛtEΛvΛπtsEαπEττEcρμμαsαρπsE≤tE
¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2013QE]XQEWW^X 4.2 45

567 zΛ≤ψcΥEΞρψEsuτΛψsyννΛtψyEαπEττEcρμμαsαρπsE≤tEâ��]E{Λ}EαπEΛvΛπtsEwαtΥEtwρEτΥρtρπsE≤πdEναssαπΣE
tψ≤πsvΛψsΛEΛπΛψΣySEPhysicaliReviewiLettersQE2011QEVU[QEWVV^UW 7.4 45

566 zΛ≤ψcΥEΞρψEμρwEsc≤μΛEΣψ≤vαtyEΛΞΞΛctsEαπEΛPΛâ��EcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEY[YQEVXZRVYY 4.2 45

565 tΛ≤suψΛνΛπtEρΞEtΥΛE–MX^]WNEτψρductαρπEcψρssEsΛctαρπEvα≤EdΛc≤ysEtρEqTˇ�ˇ�EPEˇ�Eâ��EαπEττEcρμμαsαρπsE≤tEME
sχψt{s}d]ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2013QEWUVXQEV 5.4 44

564 zΛ≤ψcΥEΞρψEΥΛ≤vyE≥ρttρνRμαηΛEχu≤ψηsEαπEYS_EΞ≥â��VEρΞEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE]ENE{Λ}SEJournaliofiHighi
EnergyiPhysicsQE2012QEWUVWQEV 5.4 44

563 jΥ≤ψΣΛdEτ≤ψtαcμΛEtψ≤πsvΛψsΛEνρνΛπtuνEsτΛctψ≤EαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdEUS_ENE≤πdE]E{Λ}SE
JournaliofiHighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 44
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562 zΛ≤ψcΥEΞρψEiMsNMUNEReE˛…PE˛…RE≤πdEiMUNEReE˛…PE˛…REdΛc≤ysEαπEττEcρμμαsαρπsE≤tEsχψt¯sµEdE]E{Λ}SEPhysicaliReviewi
LettersQE2011QEVU]QEV_V^UW 7.4 44

561 zt≤πd≤ψdEνρdΛμEoαΣΣsE≥ρsρπEwαtΥEtΥΛEsXEΛxτΛψανΛπtE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE2001QEZV]QEXV_RXXV 4.2 44

560 zΛ≤ψcΥEΞρψEπΛutψ≤μEoαΣΣsE≥ρsρπEτψρductαρπEtΥψρuΣΥEtΥΛEτψρcΛssEΛPΛâ��EReE OEoUSEPhysicsiLettersvi
SectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1996QEX^ZQEYZYRY]U 4.2 44

559 zΛ≤ψcΥEΞρψEtΥΛEπΛutψ≤μEoαΣΣsE≥ρsρπsEρΞEtΥΛEναπαν≤μEsuτΛψsyννΛtψαcEst≤πd≤ψdEνρdΛμEΞψρνE UE
dΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1990QEWZVQEXVVRXWU4.2 44

558 tΛ≤suψΛνΛπtEρΞEtΥΛEMEtρvΛψμαπΛ{t}ENEτψρductαρπEcψρssEsΛctαρπEαπEtΥΛEdαμΛτtρπEcΥ≤ππΛμEαπEττEcρμμαsαρπsE
≤tEMEsχψt{s}ENEdE^E{Λ}SEJournaliofiHighiEnergyiPhysicsQE2014QEWUVYQEV 5.4 43

557 tΛ≤suψΛνΛπtEρΞEtΥΛEdαΞΞΛψΛπtα≤μE≤πdEdρu≥μΛRdαΞΞΛψΛπtα≤μEkψΛμμR—≤πEcψρssEsΛctαρπsEαπEτψρtρπRτψρtρπE
cρμμαsαρπsE≤tEMEsχψt{s}ENEdE]E{Λ}SEJournaliofiHighiEnergyiPhysicsQE2013QEWUVXQEV 5.4 43

556 zΛ≤ψcΥEΞρψEμΛτtρπαcEdΛc≤ysEρΞE~fE≥ρsρπsEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE{]}ENE{Λ}SEJournaliofiHighi
EnergyiPhysicsQE2012QEWUVWQEV 5.4 43

555 ztudyEρΞEtΥΛEΥ≤dψρπαcEτΥρtρπEstψuctuψΛEΞuπctαρπEm˛‡WE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1998QEYX[QEYUXRYV[ 4.2 43

554 ΞVMVW^ZNEΞρψν≤tαρπEαπEtwρRτΥρtρπEcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE2002QEZW[QEW[_RW]] 4.2 43

553 zΛ≤ψcΥEΞρψEπΛutψ≤μαπρsEαπE EdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1995QEXZUQEVU_RVV_ 4.2 43

552 lvΛπtE≤ctαvαtyEdΛτΛπdΛπcΛEρΞEME—ENMπzNEτψρductαρπEαπEMEsχψt{{{s−{uuE}}}}ENEdEZSUWE{Λ}Eτw≥E≤πdEMEsχψt{s}ENE
dEWS][E{Λ}EττEcρμμαsαρπsSEJournaliofiHighiEnergyiPhysicsQE2014QEWUVYQEV 5.4 42

551 tΛ≤suψΛνΛπtEρΞEtψατμΛRΣ≤uΣΛR≥ρsρπEcρuτμαπΣsEρΞEtΥΛE~E≥ρsρπE≤tEslwSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2004QEZ^[QEVZVRV[[ 4.2 42

550 psρμ≤tΛdEΥ≤ψdEτΥρtρπEΛναssαρπEαπEΥ≤dψρπαcE UEdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1992QEW_WQEY]WRY^Y 4.2 42

549
tΛ≤suψΛνΛπtEρΞEtΥΛEαπcμusαvΛEXRγΛtEτψρductαρπEdαΞΞΛψΛπtα≤μEcψρssEsΛctαρπEαπEτψρtρπRτψρtρπEcρμμαsαρπsE
≤tE]E{Λ}´ ≤πdEdΛtΛψναπ≤tαρπEρΞEtΥΛEstψρπΣEcρuτμαπΣEcρπst≤πtEαπEtΥΛE{Λ}´ ψ≤πΣΛSEEuropeaniPhysicali
JournaliCQE2015QE]ZQEV^[

4.2 41

548 tΛ≤suψΛνΛπtEρΞEτψρντtEqTˇ�Eτ≤αψEτψρductαρπEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}ENEdE]E{ΛvSEJournaliofiHighi
EnergyiPhysicsQE2014QEWUVYQEV 5.4 41

547 zΛ≤ψcΥEΞρψEΛμΛctψρwΛ≤ηEτψρductαρπEρΞEcΥ≤ψΣαπρsE≤πdEπΛutψ≤μαπρsEusαπΣEμΛτtρπαcEΞαπ≤μEst≤tΛsEαπEττE
cρμμαsαρπsE≤tEMEsχψt{s}d]ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 41

546 zΛ≤ψcΥEΞρψEΛxtψ≤EdανΛπsαρπsEαπE≥ρsρπE≤πdEΞΛψναρπEτ≤αψEτψρductαρπEαπEΛPΛâ��EαπtΛψ≤ctαρπsE≤tEslwSE
PhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEY]UQEW^VRW^^ 4.2 41

545 zΛ≤ψcΥEΞρψEtΥΛEπΛutψ≤μEoαΣΣsE≥ρsρπEαπE UEdΛc≤ySEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1990QEWY^QEWUXRWVU 4.2 41
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544 tΛ≤suψΛνΛπtEρΞEtΥΛEαπΛμ≤stαcEτψρtρπRτψρtρπEcψρssEsΛctαρπE≤tEMEsχψt{s}dVXENE{Λ}SEJournaliofiHighi
EnergyiPhysicsQE2018QEWUV^QEV 5.4 41

543 zΛ≤ψcΥEΞρψEΛμΛctψρwΛ≤ηEτψρductαρπEρΞEcΥ≤ψΣαπρsE≤πdEπΛutψ≤μαπρsEαπEνuμtαμΛτtρπEΞαπ≤μEst≤tΛsEαπE
τψρtρπRτψρtρπEcρμμαsαρπsE≤tEMEsχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 40

542 zΛ≤ψcΥEΞρψE≤πρν≤μρusE EReE˛‡˛‡˛‡EΛvΛπtsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticlei
andiHighwEnergyiPhysicsQE1995QEXYZQE[U_R[V[ 4.2 40

541 ztudyEρΞEtΥΛEstψuctuψΛEρΞEΥ≤dψρπαcEΛvΛπtsE≤πdEdΛtΛψναπ≤tαρπEρΞE˛–zE≤tEsEdEVXUEnΛ}E≤πdEVX[EnΛ}SE
PhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1996QEX]VQEVX]RVY^ 4.2 40

540 ztudαΛsEρΞEγΛtEν≤ssEαπEdαγΛtE≤πdE~T EPEγΛtEΛvΛπtsSEJournaliofiHighiEnergyiPhysicsQE2013QEWUVXQEV 5.4 39

539 ztudyEρΞEtΥΛEuπdΛψμyαπΣEΛvΛπtE≤tEΞρψw≤ψdEψ≤ταdαtyEαπEττEcρμμαsαρπsE≤tEME
sχψt{s}dUS_QWS][Qbν≤tΥψν{≤πd}b]bν≤tΥψν{{Λ}}ENSEJournaliofiHighiEnergyiPhysicsQE2013QEWUVXQEV 5.4 39

538 tΛ≤suψΛνΛπtEρΞEtΥΛE  EτψρductαρπEcψρssEsΛctαρπE≤πdEsΛ≤ψcΥEΞρψE≤πρν≤μρusEcρuτμαπΣsEαπEWâ��Wâ��fEΞαπ≤μE
st≤tΛsEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d]ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2013QEWUVXQEV 5.4 39

537 zΛ≤ψcΥEΞρψEs≤νΛRsαΣπEtρτRχu≤ψηEτ≤αψEτψρductαρπE≤tEMEsχψtE{s}EdE]ENE{Λ}E≤πdEμαναtsEρπEΞμ≤vρuψEcΥ≤πΣαπΣE
πΛutψ≤μEcuψψΛπtsEαπEtΥΛEtρτEsΛctρψSEJournaliofiHighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 39

536 jψρssEsΛctαρπEρΞEΥ≤dψρπEτψρductαρπEαπE˛‡˛‡EcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1997QEYU^QEYZURY[Y 4.2 39

535 tΛ≤suψΛνΛπtEρΞEtΥΛEcψρssRsΛctαρπEΞρψEtΥΛEτψρcΛssE˛‡O˛‡OEReEΥ≤dψρπsE≤tEslwSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEYZXQEXXXRXYW 4.2 39

534 zΛ≤ψcΥEΞρψEπΛwEτΥysαcsEαπEΛvΛπtsEwαtΥEs≤νΛRsαΣπEdαμΛτtρπsE≤πdEγΛtsEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}ENEdE^E
{Λ}SEJournaliofiHighiEnergyiPhysicsQE2014QEWUVYQEV 5.4 38

533 zΛ≤ψcΥEΞρψEναcψρscρταcE≥μ≤cηEΥρμΛsEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysics
QE2013QEWUVXQEV 5.4 38

532 tΛ≤suψΛνΛπtEρΞEτψρντtEˇ�MWzNEtρEqTˇ�EyαΛμdEψ≤tαρsEαπEw≥Rw≥E≤πdEτRτEcρμμαsαρπsE≤tE
sχψt¯suuµdWS][EE{Λ}SEPhysicaliReviewiLettersQE2014QEVVXQEW[WXUV 7.4 38

531 zΛ≤ψcΥEΞρψEtρτEsχu≤ψηE≤πdEoαΣΣsαπρEτψρductαρπEusαπΣEdατΥρtρπEoαΣΣsE≥ρsρπEdΛc≤ysSEPhysicaliReviewi
LettersQE2014QEVVWQEV[V^UW 7.4 38

530 tΛ≤suψΛνΛπtEρΞEtΥΛEμΛτtρπEcΥ≤ψΣΛE≤syννΛtψyEαπEαπcμusαvΛE~EτψρductαρπEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}E
dE]b{tΛxt{{Λ}}}ENSEJournaliofiHighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 38

529 sαΣΥtEψΛsρπ≤πcΛsEαπErUzr´–ˇ�fE≤πdE˛•ˇ�Pˇ�â��EΞαπ≤μEst≤tΛsEαπE˛‡˛‡EcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2001QEZUVQEVRVV 4.2 38

528 rUzrUzEΞαπ≤μEst≤tΛEαπEtwρRτΥρtρπEcρμμαsαρπsE≤πdEαντμαc≤tαρπsEΞρψEΣμuΛ≥≤μμsSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2001QEZUVQEV]XRV^W 4.2 38

527 tΛ≤suψΛνΛπtEρΞEtΥΛE¯mρψνuμ≤aEsΛΛEtΛxtµEcψρssEsΛctαρπEαπEττEcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµE{Λ}≤πdE
μαναtsEρπE≤πρν≤μρusEΣ≤uΣΛEcρuτμαπΣsSEEuropeaniPhysicaliJournaliCQE2016QE][QEYUV 4.2 38

(2016-2018)
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526
jρπstψ≤απtsEρπEτ≤ψtρπEdαstψα≥utαρπEΞuπctαρπsE≤πdEΛxtψ≤ctαρπEρΞEtΥΛEstψρπΣEcρuτμαπΣEcρπst≤πtEΞψρνE
tΥΛEαπcμusαvΛEγΛtEcψρssEsΛctαρπEαπEττEcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµ¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeani
PhysicaliJournaliCQE2015QE]ZQEW^^

4.2 37

525 tΛ≤suψΛνΛπtEρΞEtΥΛEdαΞΞΛψΛπtα≤μEcψρssEsΛctαρπE≤πdEcΥ≤ψΣΛE≤syννΛtψyEΞρψEαπcμusαvΛE¯mρψνuμ≤aEsΛΛE
tΛxtµEτψρductαρπE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµE{Λ}SEEuropeaniPhysicaliJournaliCQE2016QE][QEY[_ 4.2 37

524 tΛ≤suψΛνΛπtEρΞE≤ssρcα≤tΛdE~EPEcΥ≤ψνEτψρductαρπEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}ENEdE]E{Λ}SEJournaliofi
HighiEnergyiPhysicsQE2014QEWUVYQEV 5.4 37

523 qΛtEτψρductαρπEψ≤tΛsEαπE≤ssρcα≤tαρπEwαtΥE~E≤πdE E≥ρsρπsEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE]E{tΛxt{{Λ}}}ENSE
JournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 37

522 tΛ≤suψΛνΛπtEρΞEν≤ssΛsEαπEtΥΛE¯mρψνuμ≤aEsΛΛEtΛxtµEsystΛνE≥yEηαπΛν≤tαcEΛπdτραπtsEαπEττEcρμμαsαρπsE≤tE
¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2013QE]XQEWY_Y 4.2 37

521 zΛ≤ψcΥEΞρψEπ≤ψψρwEψΛsρπ≤πcΛsE≤πdEχu≤πtuνE≥μ≤cηEΥρμΛsEαπEαπcμusαvΛE≤πdE≥Rt≤ΣΣΛdEdαγΛtEν≤ssEsτΛctψ≤E
ΞψρνEττEcρμμαsαρπsE≤tEMEsχψt{s}d]ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2013QEWUVXQEV 5.4 37

520 tΛ≤suψΛνΛπtEρΞEτsΛudρψ≤ταdαtyEdαstψα≥utαρπsEρΞEcΥ≤ψΣΛdEτ≤ψtαcμΛsEαπEτψρtρπâ��τψρtρπEcρμμαsαρπsE≤tE
Msχψt{s}EdE^NE{Λ}E≥yEtΥΛEjtzE≤πdE{v{ltEΛxτΛψανΛπtsSEEuropeaniPhysicaliJournaliCQE2014QE]YQEV 4.2 37

519 zΛ≤ψcΥEΞρψEcΥ≤ψΣΛdEoαΣΣsE≥ρsρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE2003QEZ]ZQEWU^RWWU 4.2 37

518 kΛtΛψναπ≤tαρπEρΞE˛–sEΞψρνEΛπΛψΣyRΛπΛψΣyEcρψψΛμ≤tαρπsEνΛ≤suψΛdEρπEtΥΛE UEψΛsρπ≤πcΛSEPhysicsi
LettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1991QEWZ]QEY[_RY]^ 4.2 37

517 tΛ≤suψΛνΛπtsEρΞEoαΣΣsE≥ρsρπEτψρτΛψtαΛsEαπEtΥΛEdατΥρtρπEdΛc≤yEcΥ≤ππΛμEαπEτψρtρπRτψρtρπEcρμμαsαρπsE
≤tEMEsχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 37

516 tΛ≤suψΛνΛπtEρΞEτψρντtE≤πdEπρπτψρντtEcΥ≤ψνρπαuνEsuττψΛssαρπEαπEcρμμαsαρπsE≤tEZSUWSEEuropeani
PhysicaliJournaliCQE2018QE]^QEZU_ 4.2 37

515 tΛ≤suψΛνΛπtEρΞEtΥΛEtρτRχu≤ψηEν≤ssEαπEMν≤tΥψν{t}ρvΛψμαπΛ{ν≤tΥψν{t}}NEΛvΛπtsEwαtΥEdαμΛτtρπEΞαπ≤μE
st≤tΛsEαπEττEcρμμαsαρπsE≤tEMsχψt{s}d]Eν≥ρx{{Λ}}NSEEuropeaniPhysicaliJournaliCQE2012QE]WQEV 4.2 36

514 mαψstEνΛ≤suψΛνΛπtEρΞEtΥΛEuπdΛψμyαπΣEΛvΛπtE≤ctαvαtyE≤tEtΥΛEsojEwαtΥEMsχψt{s}EdEUS_NE{Λ}SEEuropeani
PhysicaliJournaliCQE2010QE]UQEZZZRZ]W 4.2 36

513
{ΥΛEsXPjEdΛtΛctρψQE≤EuπαχuΛEtρρμRsΛtEtρEstudyEcρsναcEψ≤ysSENucleariInstrumentsiandiMethodsiini
PhysicsiResearchviSectioniA:iAcceleratorsviSpectrometersviDetectorsiandiAssociatediEquipmentQE2002QE
Y^^QEWU_RWWZ

1.2 36

512 zαπΣμΛE≤πdEνuμtαRτΥρtρπEΛvΛπtsEwαtΥEναssαπΣEΛπΛψΣyEαπEΛPΛâ��cρμμαsαρπsE≤tEsdEV^_EnΛ}SEPhysicsiLettersvi
SectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEY]UQEW[^RW^U 4.2 36

511 oαΣΥEν≤ssEτΥρtρπEτ≤αψsEαπEâ��Pâ��â�� ˛‡ ˛‡EΛvΛπtsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1992QEW_ZQEXX]RXY[ 4.2 36

510 tΛ≤suψΛνΛπtEρΞEΞψρνEΥ≤dψρπαcEdΛc≤ysEρΞEtΥΛE SEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1993QEXU]QEWX]RWY[ 4.2 36

509 hEνΛ≤suψΛνΛπtEρΞEtΥΛE UEμΛτtρπαcEτ≤ψtα≤μEwαdtΥsE≤πdEtΥΛEvΛctρψE≤πdE≤xα≤μEvΛctρψEcρuτμαπΣE
cρπst≤πtsSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1990QEWX^QEVWWRVXU4.2 36

DimitriuBourilkov

12



508 tΛ≤suψΛνΛπtEρΞEtΥΛEdρu≥μΛRdαΞΞΛψΛπtα≤μEαπcμusαvΛEγΛtEcψρssEsΛctαρπEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tE
¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2016QE][QEYZV 4.2 36

507 zΛ≤ψcΥEΞρψEdαs≤ττΛ≤ψαπΣEtψ≤cηsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEMEsχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyi
PhysicsQE2015QEWUVZQEV 5.4 35

506 tΛ≤suψΛνΛπtEρΞEdαΞΞΛψΛπtα≤μEcψρssEsΛctαρπsEΞρψEoαΣΣsE≥ρsρπEτψρductαρπEαπEtΥΛEdατΥρtρπEdΛc≤yE
cΥ≤ππΛμEαπEττEcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2016QE][QEVX 4.2 35

505 zΛ≤ψcΥEΞρψEtΥΛEst≤πd≤ψdEνρdΛμEoαΣΣsE≥ρsρπEτψρducΛdEαπE≤ssρcα≤tαρπEwαtΥE≤EtρτRχu≤ψηEτ≤αψEαπEττE
cρμμαsαρπsE≤tEtΥΛEsojSEJournaliofiHighiEnergyiPhysicsQE2013QEWUVXQEV 5.4 35

504
tΛ≤suψΛνΛπtEρΞEtΥΛEMν≤tΥψν{{t≥≤ψ{t}}}NEτψρductαρπEcψρssEsΛctαρπEαπEττEcρμμαsαρπsE≤tEMsχψt{s}d]NE{Λ}E
usαπΣEtΥΛEηαπΛν≤tαcEτψρτΛψtαΛsEρΞEΛvΛπtsEwαtΥEμΛτtρπsE≤πdEγΛtsSEEuropeaniPhysicaliJournaliCQE2011QE
]VQEV

4.2 35

503 hμαΣπνΛπtEρΞEtΥΛEjtzEsαμαcρπEtψ≤cηΛψEduψαπΣEcρνναssαρπαπΣEwαtΥEcρsναcEψ≤ysSEJournaliofi
InstrumentationQE2010QEZQE{UXUU_R{UXUU_ 1 35

502 zΛ≤ψcΥEΞρψE≥ψ≤πρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyi
PhysicsQE2004QEZ_]QEVYZRVZY 4.2 35

501
tΛ≤suψΛνΛπtE≤πdExjkE≤π≤μysαsEρΞEdρu≥μΛRdαΞΞΛψΛπtα≤μEαπcμusαvΛEγΛtEcψρssEsΛctαρπsEαπEττEcρμμαsαρπsE≤tE
MEsχψt{s}d^ENE{Λ}E≤πdEcψρssEsΛctαρπEψ≤tαρsEtρEWS][E≤πdE]E{Λ}SEJournaliofiHighiEnergyiPhysicsQE2017QE
WUV]QEV

5.4 34

500 zΛ≤ψcΥEΞρψEπΛwEτΥysαcsEαπEs≤νΛRsαΣπEdαμΛτtρπEΛvΛπtsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛE
tΛxtµSEEuropeaniPhysicaliJournaliCQE2016QE][QEYX_ 4.2 34

499 zΛ≤ψcΥEΞρψEναcψρscρταcE≥μ≤cηEΥρμΛsEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE{tΛxt{]{Λ}}}ENSEJournaliofiHighi
EnergyiPhysicsQE2012QEWUVWQEV 5.4 34

498 zΛ≤ψcΥEΞρψEΥΛ≤vyEst≤≥μΛEcΥ≤ψΣΛdEτ≤ψtαcμΛsEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE]b{tΛxt{{Λ}}}ENSEJournaliofi
HighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 34

497 pdΛπtαΞαc≤tαρπE≤πdEΞαμtΛψαπΣEρΞEuπcΥ≤ψ≤ctΛψαstαcEπραsΛEαπEtΥΛEjtzEΥ≤dψρπEc≤μρψανΛtΛψSEJournaliofi
InstrumentationQE2010QEZQE{UXUVYR{UXUVY 1 34

496 {ρt≤μEcψρssEsΛctαρπEαπE˛‡˛‡EcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE2001QEZV_QEXXRYZ 4.2 34

495 zΛ≤ψcΥEΞρψEdΛc≤ysEρΞEstρττΛdEμρπΣRμαvΛdEτ≤ψtαcμΛsEτψρducΛdEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tE¯mρψνuμ≤aE
sΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2015QE]ZQEVZV 4.2 33

494 zΛ≤ψcΥEΞρψEπΛwEτΥysαcsEαπEΛvΛπtsEwαtΥEs≤νΛRsαΣπEdαμΛτtρπsE≤πdE≥EγΛtsEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d^ENE
{Λ}SEJournaliofiHighiEnergyiPhysicsQE2013QEWUVXQEV 5.4 33

493 zΛ≤ψcΥΛsEΞρψEtΥαψdRΣΛπΛψ≤tαρπEsχu≤ψηEτψρductαρπEαπEΞuμμyEΥ≤dψρπαcEΞαπ≤μEst≤tΛsEαπEτψρtρπRτψρtρπE
cρμμαsαρπsE≤tEMEsχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2015QEWUVZQEV 5.4 33

492 zΛ≤ψcΥEΞρψE≤EμαΣΥtEcΥ≤ψΣΛdEoαΣΣsE≥ρsρπEdΛc≤yαπΣEtρEMEν≤tΥψν{c}ρvΛψμαπΛ{ν≤tΥψν{s}}ENEαπEττEcρμμαsαρπsE
≤tEMEsχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2015QEWUVZQEVRX] 5.4 33

491 zΛ≤ψcΥEΞρψEyRτ≤ψαtyEvαρμ≤tαπΣEdΛc≤ysEρΞEsuτΛψsyννΛtψαcEτ≤ψtαcμΛsEαπEΛPΛâ��EcρμμαsαρπsE≤tEslwSEPhysicsi
LettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2002QEZWYQE[ZR^U 4.2 33
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490 tΛ≤suψΛνΛπtEρΞE≤πEΛμρπΣ≤tαρπEρΞEtΥΛEταρπEsρuψcΛEαπE EdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEYZ^QEZV]RZW^ 4.2 33

489 pdΛπtαΞαc≤tαρπEtΛcΥπαχuΛsEΞρψEΥαΣΥμyE≥ρρstΛdE~E≥ρsρπsEtΥ≤tEdΛc≤yEαπtρEΥ≤dψρπsSEJournaliofiHighi
EnergyiPhysicsQE2014QEWUVYQEV 5.4 32

488 zΛ≤ψcΥEΞρψEψΛsρπ≤πcΛsEαπEtΥΛEdαμΛτtρπEν≤ssEdαstψα≥utαρπEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE]ENE{Λ}SEJournali
ofiHighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 32

487 zΛ≤ψcΥEΞρψEsuτΛψsyννΛtψyEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE]ENE{Λ}EαπEΛvΛπtsEwαtΥE≤EsαπΣμΛEμΛτtρπQEγΛtsQE
≤πdEναssαπΣEtψ≤πsvΛψsΛEνρνΛπtuνSEJournaliofiHighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 32

486 tΛ≤suψΛνΛπtEρΞEtΥΛEkψΛμμR—≤πEcψρssEsΛctαρπEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE]ENE{Λ}SEJournaliofiHighi
EnergyiPhysicsQE2011QEWUVVQEV 5.4 32

485 zΛ≤ψcΥEΞρψEtΥΛEst≤πd≤ψdEνρdΛμEoαΣΣsE≥ρsρπEαπEΛPΛâ��EαπtΛψ≤ctαρπsE≤tSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1997QEYVVQEX]XRX^[ 4.2 32

484 xjkEstudαΛsE≤πdEdΛtΛψναπ≤tαρπEρΞE˛–sEαπEΛPΛâ��EcρμμαsαρπsE≤tE≤πdEV]WEnΛ}SEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1997QEYUYQEX_URYUW 4.2 32

483
tΛ≤suψΛνΛπtEρΞEtΥΛEαπcμusαvΛEcΥ≤ψνμΛssEsΛναμΛτtρπαcE≥ψ≤πcΥαπΣEΞψ≤ctαρπEρΞE≥Λ≤utyEΥ≤dψρπsE≤πdE≤E
dΛtΛψναπ≤tαρπEρΞE|}u≥|E≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1998QEYX[QEV]YRV^[

4.2 32

482 ztudyEρΞEtΥΛE~P~â��˛‡EτψρcΛssE≤πdEμαναtsEρπE≤πρν≤μρusEχu≤ψtαcEΣ≤uΣΛE≥ρsρπEcρuτμαπΣsE≤tEslwSEPhysicsi
LettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2002QEZW]QEW_RX^ 4.2 32

481 zΛ≤ψcΥEΞρψEμΛτtρχu≤ψηsEαπE UEdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1991QEW[VQEV[_RV][ 4.2 32

480 hEνΛ≤suψΛνΛπtEρΞEˇ�Eτρμ≤ψαz≤tαρπEαπE UEdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticlei
andiHighwEnergyiPhysicsQE1992QEW_YQEY[[RY]^ 4.2 32

479 zΛ≤ψcΥEΞρψE≤E LE≤tEtΥΛE EψΛsρπ≤πcΛSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1993QEXU[QEV^]RV_[ 4.2 32

478 hEνΛ≤suψΛνΛπtEρΞEναxαπΣEαπE UEdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1990QEWZWQE]UXR]VW 4.2 32

477 wΛψΞρψν≤πcΛE≤πdEρτΛψ≤tαρπEρΞEtΥΛEjtzEΛμΛctψρν≤ΣπΛtαcEc≤μρψανΛtΛψSEJournaliofiInstrumentationQE
2010QEZQE{UXUVUR{UXUVU 1 31

476 w≤αψRτψρductαρπEρΞE~E≥ρsρπsEαπEΛPΛâ��EαπtΛψ≤ctαρπsE≤tEsdV[VEnΛ}SEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1997QEX_^QEWWXRWX^ 4.2 31

475 xjkEψΛsuμtsEΞψρνEstudαΛsEρΞEΥ≤dψρπαcEΛvΛπtsEτψρducΛdEαπEΛPΛâ��E≤ππαΥαμ≤tαρπsE≤tEnΛ}SEPhysicsiLettersvi
SectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1998QEYYYQEZ[_RZ^W 4.2 31

474 kΛtΛψναπ≤tαρπEρΞE˛–sEΞψρνEΥ≤dψρπαcEΛvΛπtEsΥ≤τΛsEαπEΛPΛâ��E≤ππαΥαμ≤tαρπE≤tEV_WfsfWU^EnΛ}SEPhysicsi
LettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2002QEZX[QEWV]RWW^ 4.2 31

473 zΛ≤ψcΥEΞρψEμΛτtρπEΞμ≤vρuψEvαρμ≤tαρπEαπE EdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1993QEXV[QEYW]RYXY 4.2 31
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472 tΛ≤suψΛνΛπtEρΞEtΥΛEMEν≤tΥψν{t}ρvΛψμαπΛ{ν≤tΥψν{t}}ENEτψρductαρπEcψρssEsΛctαρπEαπEtΥΛEΛ˛…EcΥ≤ππΛμEαπE
τψρtρπRτψρtρπEcρμμαsαρπsE≤tEMEsχψt{s}d]ENE≤πdE^E{Λ}SEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 30

471 zΛ≤ψcΥEαπEμΛτtρπαcEcΥ≤ππΛμsEΞρψEΥΛ≤vyEψΛsρπ≤πcΛsEdΛc≤yαπΣEtρEμρπΣRμαvΛdEπΛutψ≤μEτ≤ψtαcμΛsSEJournaliofi
HighiEnergyiPhysicsQE2013QEWUVXQEV 5.4 30

470 pπcμusαvΛE≥RγΛtEτψρductαρπEαπEττEcρμμαsαρπsE≤tEMsχψtE{s}EdE]{Λ}NSEJournaliofiHighiEnergyiPhysicsQE2012QE
WUVWQEV 5.4 30

469 v≥sΛψv≤tαρπEρΞE EdΛc≤ysEtρEΞρuψEμΛτtρπsEwαtΥEtΥΛEjtzEdΛtΛctρψE≤tEtΥΛEsojSEJournaliofiHighiEnergyi
PhysicsQE2012QEWUVWQEV 5.4 30

468 tΛ≤suψΛνΛπtEρΞEtΥΛEtρτRχu≤ψηEν≤ssEαπEMEν≤tΥψν{t}ρvΛψμαπΛ{ν≤tΥψν{t}}ENEΛvΛπtsEwαtΥEμΛτtρπPγΛtsE
Ξαπ≤μEst≤tΛsEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d]ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 30

467 tΛ≤suψΛνΛπtEρΞEtΥΛEuπdΛψμyαπΣEΛvΛπtEαπEtΥΛEkψΛμμâ��—≤πEτψρcΛssEαπEτψρtρπâ��τψρtρπEcρμμαsαρπsE≤tE
Msχψt{s}EdE]~ν≥ρx{{Λ}}NSEEuropeaniPhysicaliJournaliCQE2012QE]WQEV 4.2 30

466 hEsΛ≤ψcΥEΞρψEtΥΛEπΛutψ≤μEoαΣΣsE≥ρsρπE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticlei
andiHighwEnergyiPhysicsQE1993QEXUXQEX_VRX__ 4.2 30

465 tΛ≤suψΛνΛπtEρΞEΣhE≤πdEΣvQEtΥΛEπΛutψ≤μEcuψψΛπtEcρuτμαπΣEcρπst≤πtsEtρEμΛτtρπsSEPhysicsiLettersvi
SectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1990QEWX[QEVU_RVVZ 4.2 30

464 hEτψΛcαsαρπEνΛ≤suψΛνΛπtEρΞEtΥΛEπuν≥ΛψEρΞEπΛutψαπρEsτΛcαΛsSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1990QEWY_QEXYVRXZW 4.2 30

463 tΛ≤suψΛνΛπtsEρΞEtΥΛEτψρductαρπEcψρssEsΛctαρπE≤πdEtΥΛE≥ψ≤πcΥαπΣEΞψ≤ctαρπQE≤πdEcρπstψ≤απtsEρπE
≤πρν≤μρusEtψατμΛEΣ≤uΣΛEcρuτμαπΣsE≤tSEEuropeaniPhysicaliJournaliCQE2018QE]^QEV[Z 4.2 29

462 zΛ≤ψcΥEΞρψEsuτΛψsyννΛtψyEαπEΞαπ≤μEst≤tΛsEwαtΥEναssαπΣEtψ≤πsvΛψsΛEΛπΛψΣyE≤πdEUQEVQEWQEρψEâ�¥XE≥Rχu≤ψηE
γΛtsEαπE]E{Λ}EττEcρμμαsαρπsEusαπΣEtΥΛEv≤ψα≤≥μΛE˛–E{SEJournaliofiHighiEnergyiPhysicsQE2013QEWUVXQEV 5.4 29

461 tΛ≤suψΛνΛπtEρΞEtρτEχu≤ψηR≤πtαχu≤ψηEτ≤αψEτψρductαρπEαπE≤ssρcα≤tαρπEwαtΥE≤E~EρψE E≥ρsρπEαπEττE
cρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµ¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2014QE]YQEXU[U 4.2 29

460 tΛ≤suψΛνΛπtEρΞEdαΞΞΛψΛπtα≤μEcψρssEsΛctαρπsEΞρψEtΥΛEτψρductαρπEρΞE≤Eτ≤αψEρΞEαsρμ≤tΛdEτΥρtρπsEαπEττE
cρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2014QE]YQEXVW_ 4.2 29

459 wΛψΞρψν≤πcΛEρΞEjtzEνuρπEψΛcρπstψuctαρπEαπEcρsναcRψ≤yEΛvΛπtsSEJournaliofiInstrumentationQE2010QEZQE{UXUWWR{UXUWW1 29

458 {ΥΛExWEΛvρμutαρπEρΞEtΥΛEΥ≤dψρπαcEτΥρtρπEstψuctuψΛEΞuπctαρπEm˛‡WE≤tEslwSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEYY]QEVY]RVZ[ 4.2 29

457 tΛ≤suψΛνΛπtEρΞEtΥΛEstψρπΣEcρuτμαπΣEcρπst≤πtE˛–zEΞρψE≥ρttρνEχu≤ψηsE≤tEtΥΛE UEψΛsρπ≤πcΛSEPhysicsi
LettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1991QEW]VQEY[VRY[] 4.2 29

456 zΛ≤ψcΥEΞρψEΥΛ≤vyEt≤γρψ≤π≤EπΛutψαπρsEαπEΛ´–Λ´–PEγΛtsE≤πdEΛ´–E˛…E´–PEγΛtsEΛvΛπtsEαπEτψρtρπRτψρtρπE
cρμμαsαρπsE≤tEMEsχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 28

455 zΛ≤ψcΥEΞρψEsuτΛψsyννΛtψyEαπEΛvΛπtsEwαtΥE≥EγΛtsE≤πdEναssαπΣEtψ≤πsvΛψsΛEνρνΛπtuνE≤tEtΥΛEsojSE
JournaliofiHighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 28
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454 tΛ≤suψΛνΛπtEρΞEΛπΛψΣΛtαcEsαπΣμΛRτΥρtρπEτψρductαρπE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1995QEXY[QEV_URV_^ 4.2 28

453 hEνΛ≤suψΛνΛπtEρΞEˇ�Eτρμ≤ψαz≤tαρπE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1994QEXYVQEWYZRWZ[ 4.2 28

452 tΛ≤suψΛνΛπtEρΞEtΥΛEτψρductαρπEcψρssEsΛctαρπQEtΥΛEtρτEχu≤ψηEν≤ssQE≤πdEtΥΛEstψρπΣEcρuτμαπΣE
cρπst≤πtEusαπΣEdαμΛτtρπEΛvΛπtsEαπEττEcρμμαsαρπsE≤tSEEuropeaniPhysicaliJournaliCQE2019QE]_QEX[^ 4.2 27

451 lvαdΛπcΛEΞρψEΛxcμusαvΛE˛‡˛‡EReE~EPE~Eâ��EτψρductαρπE≤πdEcρπstψ≤απtsEρπE≤πρν≤μρusEχu≤ψtαcEΣ≤uΣΛE
cρuτμαπΣsEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d]ENE≤πdE^E{Λ}SEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 27

450 zΥ≤τΛQEtψ≤πsvΛψsΛEsαzΛQE≤πdEcΥ≤ψΣΛdRΥ≤dψρπEνuμtατμαcαtyEρΞEγΛtsEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d]b{Λ}ENSE
JournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 27

449 wψΛcαsαρπEstudαΛsEρΞEtΥΛEoαΣΣsE≥ρsρπEdΛc≤yEcΥ≤ππΛμEoRe  ReYâ��EwαtΥEtlrkSEPhysicaliReviewiDQE2013QE^]QE 4.9 27

448 tΛ≤suψΛνΛπtEρΞEME{tΛxt{i}}ρvΛψμαπΛE{tΛxt{i}}ENE≤πΣuμ≤ψEcρψψΛμ≤tαρπsE≥≤sΛdEρπEsΛcρπd≤ψyEvΛψtΛxE
ψΛcρπstψuctαρπE≤tEMEsχψtE{s}EdE]Q{tΛxt{{Λ}}}ENSEJournaliofiHighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 27

447 tΛ≤suψΛνΛπtEρΞEtΥΛEcψρssEsΛctαρπEρΞE~R≥ρsρπEτ≤αψEτψρductαρπE≤tEslwSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2004QE[UUQEWWRYU 4.2 27

446 tΛ≤suψΛνΛπtEρΞEtΥΛEΞρψw≤ψdR≥≤cηw≤ψdE≤syννΛtψαΛsE≤tEtΥΛE UEψΛsρπ≤πcΛSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1992QEW_WQEYZYRY[W 4.2 27

445 hEνΛ≤suψΛνΛπtEρΞEtΥΛEΞρψw≤ψdR≥≤cηw≤ψdE≤syννΛtψySEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1990QEWZWQE]VXR]WV 4.2 27

444 t≤cΥαπΛE≤πdEdΛΛτEμΛ≤ψπαπΣE≤ττμαc≤tαρπsEαπEτ≤ψtαcμΛEτΥysαcsSEInternationaliJournaliofiModerniPhysicsiA
QE2019QEXYQEV_XUUV_ 1.2 27

443 tΛ≤suψΛνΛπtEρΞEτψρντtE≤πdEπρπτψρντtE¯mρψνuμ≤aEsΛΛEtΛxtµEτψρductαρπEαπE¯mρψνuμ≤aEsΛΛEtΛxtµE≤πdE
¯mρψνuμ≤aEsΛΛEtΛxtµEcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2017QE]]QEW[_ 4.2 26

442 tΛ≤suψΛνΛπtEρΞEtΥΛEcψρssEsΛctαρπE≤πdE≤πΣuμ≤ψEcρψψΛμ≤tαρπsEΞρψE≤ssρcα≤tΛdEτψρductαρπEρΞE≤E E≥ρsρπE
wαtΥE≥EΥ≤dψρπsEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}ENEdE]E{Λ}SEJournaliofiHighiEnergyiPhysicsQE2013QEWUVXQEV 5.4 26

441 zΛ≤ψcΥΛsEΞρψEsuτΛψsyννΛtψyEusαπΣEtΥΛEtE{WEv≤ψα≤≥μΛEαπEΥ≤dψρπαcEΛvΛπtsEτψρducΛdEαπEττEcρμμαsαρπsE≤tE
^E{Λ}SEJournaliofiHighiEnergyiPhysicsQE2015QEWUVZQEV 5.4 26

440 zΛ≤ψcΥEΞρψEτΥysαcsE≥ΛyρπdEtΥΛEst≤πd≤ψdEνρdΛμEαπEρττρsαtΛRsαΣπEdαμΛτtρπEΛvΛπtsEαπEττEcρμμαsαρπsE≤tEME
sχψtE{s}EdE]Q{tΛxt{{Λ}}}ENSEJournaliofiHighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 26

439 tΛ≤suψΛνΛπtEρΞEΛxcμusαvΛEˇ�Uˇ�UEτψρductαρπEαπEtwρRτΥρtρπEcρμμαsαρπsE≤tEΥαΣΥExWE≤tEslwSEPhysicsi
LettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2003QEZ[^QEVVRWW 4.2 26

438 zΛ≤ψcΥΛsEΞρψEsc≤μ≤ψEχu≤ψηsEαπEΛPΛâ��EαπtΛψ≤ctαρπsE≤tEsdV^_EnΛ}SEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEY]VQEXU^RXWU 4.2 26

437
tΛ≤suψΛνΛπtEρΞEtΥΛE~R≥ρsρπEΥΛμαcαtyEαπEtρτRχu≤ψηEdΛc≤ysEΞψρνEMEν≤tΥψν{t}ρvΛψμαπΛ{ν≤tΥψν{t}}ENE
τψρductαρπEαπEμΛτtρπPγΛtsEΛvΛπtsEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d]ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE
2013QEWUVXQEV

5.4 25
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436 zΛ≤ψcΥEΞρψEtρτEsχu≤ψηEτ≤αψEτψρductαρπEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}dVXENE{Λ}EusαπΣEsαπΣμΛEμΛτtρπE
ΛvΛπtsSEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 25

435
tΛ≤suψΛνΛπtsEρΞEtΥΛE¯mρψνuμ≤aEsΛΛEtΛxtµ¯mρψνuμ≤aEsΛΛEtΛxtµEτψρductαρπEcψρssEsΛctαρπsEαπEtΥΛE
¯mρψνuμ≤aEsΛΛEtΛxtµEcΥ≤ππΛμEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµE≤πdE¯mρψνuμ≤aEsΛΛE
tΛxtµE≤πdEcρν≥απΛdEcρπstψ≤απtsEρπEtψατμΛEΣ≤uΣΛEcρuτμαπΣsSEEuropeaniPhysicaliJournaliCQE2015QE]ZQEZVV

4.2 25

434 zΛ≤ψcΥEΞρψEψΛsρπ≤πtEMEν≤tΥψν{t}ρvΛψμαπΛ{ν≤tΥψν{t}}ENEτψρductαρπEαπEμΛτtρπPγΛtsEΛvΛπtsEαπEττE
cρμμαsαρπsE≤tEMEsχψt{s}d]ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 25

433 tΛ≤suψΛνΛπtEρΞEΥ≤dψρπE≤πdEμΛτtρπRτ≤αψEτψρductαρπE≤tEnΛ}E≤tEslwSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2000QEY]_QEVUVRVV] 4.2 25

432 {ΛstsEρΞExlkE≤tEslwEΛπΛψΣαΛsEusαπΣEΛPΛâ��EReE˛‡˛‡M˛‡NE≤πdEΛPΛâ��EReEâ��Pâ��â�� ˛‡ ˛‡SEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1995QEXZXQEVX[RVYY 4.2 25

431 tΛ≤suψΛνΛπtEρΞEΥ≤dψρπE≤πdEμΛτtρπRτ≤αψEτψρductαρπE≤tE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1996QEX]UQEV_ZRWVU 4.2 25

430 zΛ≤ψcΥEΞρψEsuτΛψsyννΛtψαcEτ≤ψtαcμΛsE≤tEVXUEnΛ}EwΥysαcsEsΛttΛψsQEzΛctαρπEiaEuucμΛ≤ψQElμΛνΛπt≤ψyE
w≤ψtαcμΛE≤πdEoαΣΥRlπΛψΣyEwΥysαcsQE1996QEX]]QEW^_RXUX 4.2 25

429 pπcμusαvΛEqEτψρductαρπEαπE UEdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1992QEW^^QEYVWRYWU 4.2 25

428 zΛ≤ψcΥΛsEΞρψEπρπRναπαν≤μEoαΣΣsE≥ρsρπsEαπE UEdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1992QEW_YQEYZ]RY[Z 4.2 25

427 zΛ≤ψcΥEΞρψEΥΛ≤vyEψΛsρπ≤πcΛsEdΛc≤yαπΣEtρEtwρEoαΣΣsE≥ρsρπsEαπEΞαπ≤μEst≤tΛsEcρπt≤απαπΣEΞρuψE≥Eχu≤ψηsSE
EuropeaniPhysicaliJournaliCQE2016QE][QEX]V 4.2 25

426 tΛ≤suψΛνΛπtEρΞEtΥΛEwΛ≤ηEναxαπΣE≤πΣμΛEusαπΣEtΥΛEΞρψw≤ψdR≥≤cηw≤ψdE≤syννΛtψyEρΞEkψΛμμR—≤πE
ΛvΛπtsEαπEcρμμαsαρπsE≤tE^SEEuropeaniPhysicaliJournaliCQE2018QE]^QE]UV 4.2 25

425
jρπstψ≤απtsEρπEtΥΛEτtzztQEhtziEνρdΛμE≤πdEρπEρtΥΛψEνρdΛμsEΞψρνEtΥΛEsΛ≤ψcΥEΞρψEμρπΣRμαvΛdE
cΥ≤ψΣΛdEτ≤ψtαcμΛsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE
2015QE]ZQEXWZ

4.2 24

424 zΛ≤ψcΥEΞρψEτψρductαρπEρΞEΞρuψEtρτEχu≤ψηsEαπEΞαπ≤μEst≤tΛsEwαtΥEs≤νΛRsαΣπEρψEνuμtατμΛEμΛτtρπsEαπE
τψρtρπRτψρtρπEcρμμαsαρπsE≤tSEEuropeaniPhysicaliJournaliCQE2020QE^UQE]Z 4.2 24

423 tΛ≤suψΛνΛπtEρΞEαπcμusαvΛEγΛtEτψρductαρπE≤πdEπucμΛ≤ψEνρdαΞαc≤tαρπsEαπEτw≥EcρμμαsαρπsE≤tE¯mρψνuμ≤aE
sΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2016QE][QEX]W 4.2 24

422 qΛtE≤πdEuπdΛψμyαπΣEΛvΛπtEτψρτΛψtαΛsE≤sE≤EΞuπctαρπEρΞEcΥ≤ψΣΛdRτ≤ψtαcμΛEνuμtατμαcαtyEαπEτψρtρπRτψρtρπE
cρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2013QE]XQEW[]Y 4.2 24

421 hμαΣπνΛπtEρΞEtΥΛEjtzEtψ≤cηΛψEwαtΥEsojE≤πdEcρsναcEψ≤yEd≤t≤SEJournaliofiInstrumentationQE2014QE_QEwU[UU_RwU[UU_1 24

420 tΛ≤suψΛνΛπtEρΞEtΥΛE T˛‡OEPE≥RγΛtEcψρssEsΛctαρπEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE]ENE{Λ}SEJournaliofiHighi
EnergyiPhysicsQE2012QEWUVWQEV 5.4 24

419 zΛ≤ψcΥEΞρψEπΛwEτΥysαcsEαπEΛvΛπtsEwαtΥEs≤νΛRsαΣπEdαμΛτtρπsE≤πdE≥Rt≤ΣΣΛdEγΛtsEαπEττEcρμμαsαρπsE≤tEMEsχψtE
{s}EdE]ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 24
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418 zΛ≤ψcΥEΞρψEtΥΛEst≤πd≤ψdEνρdΛμEoαΣΣsE≥ρsρπEαπEtΥΛEoEReE  EReEWâ��W˛‰EcΥ≤ππΛμEαπEττEcρμμαsαρπsE≤tEMEsχψtE
{tΛxt{s}}EdE{]}b{tΛxt{{Λ}}}ENSEJournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 24

417 iOEτψρductαρπEαπE EdΛc≤ysE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1995QEXYZQEZ^_RZ_] 4.2 24

416 tΛ≤suψΛνΛπtEρΞEtΥΛEαπcμusαvΛE≥Reˇ�˛‰–E≥ψ≤πcΥαπΣEψ≤tαρSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1994QEXXWQEWUVRWU^ 4.2 24

415 zΛ≤ψcΥEΞρψEtΥΛEcΥ≤ψΣΛdEoαΣΣsE≥ρsρπEαπE UEdΛc≤ySEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1990QEWZWQEZVVRZV] 4.2 24

414 {ΛstEρΞExlkEαπEΛPΛâ��Re˛‡˛‡E≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1990QEWZUQEV__RWUY 4.2 24

413 wΛψΞρψν≤πcΛEρΞEtΥΛEjtzEsΛvΛμRVEtψαΣΣΛψEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEâ��sEdEVXE{Λ}SEJournaliofi
InstrumentationQE2020QEVZQEwVUUV]RwVUUV] 1 23

412 zΛ≤ψcΥEΞρψE~fEReEt≥EdΛc≤ysEαπEtΥΛEμΛτtρπEPEγΛtsEΞαπ≤μEst≤tΛEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}ENEdE^E{Λ}SEJournali
ofiHighiEnergyiPhysicsQE2014QEWUVYQEV 5.4 23

411 zαπΣμΛE≤πdEνuμtαRτΥρtρπEΛvΛπtsEwαtΥEναssαπΣEΛπΛψΣyEαπEΛPΛâ��EcρμμαsαρπsE≤tEnΛ}SEPhysicsiLettersvi
SectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1998QEYYYQEZUXRZVZ 4.2 23

410 zΛ≤ψcΥEΞρψEtΥαψdRΣΛπΛψ≤tαρπEsc≤μ≤ψEμΛτtρχu≤ψηsEdΛc≤yαπΣEtρE≤EtρτEχu≤ψηE≤πdE≤EμΛτtρπE≤tSEEuropeani
PhysicaliJournaliCQE2018QE]^QE]U] 4.2 23

409
lvαdΛπcΛEΞρψE≤ssρcα≤tΛdEτψρductαρπEρΞE≤EoαΣΣsE≥ρsρπEwαtΥE≤EtρτEχu≤ψηEτ≤αψEαπEΞαπ≤μEst≤tΛsEwαtΥE
ΛμΛctψρπsQEνuρπsQE≤πdEΥ≤dψρπαc≤μμyEdΛc≤yαπΣEˇ�EμΛτtρπsE≤tEMEsχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyi
PhysicsQE2018QEWUV^QEV

5.4 23

408 tΛ≤suψΛνΛπtEρΞEtΥΛE¯mρψνuμ≤aEsΛΛEtΛxtµEτψρductαρπEcψρssEsΛctαρπEusαπΣEΛvΛπtsEαπEtΥΛE¯mρψνuμ≤aEsΛΛE
tΛxtµEΞαπ≤μEst≤tΛEαπEττEcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2017QE]]QEV]W 4.2 22

407
zΛ≤ψcΥEΞρψEτΥysαcsE≥ΛyρπdEtΥΛEst≤πd≤ψdEνρdΛμEαπEΛvΛπtsEwαtΥEtwρEμΛτtρπsQEγΛtsQE≤πdEναssαπΣE
tψ≤πsvΛψsΛEνρνΛπtuνEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}ENEdE^E{Λ}SEJournaliofiHighiEnergyiPhysicsQE2015QE
WUVZQEV

5.4 22

406 tΛ≤suψΛνΛπtEρΞEiρsΛRlαπstΛαπEcρψψΛμ≤tαρπsEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdEUS_ENE≤πdE]E{Λ}SEJournaliofi
HighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 22

405 oαπtEΞρψE≤xα≤μRvΛctρψEcρπt≤ctEαπtΛψ≤ctαρπsEαπEtΥΛEd≤t≤EρπEΛPΛâ��ReΛPΛâ��M˛‡NE≤tEcΛπtΛψRρΞRν≤ssEΛπΛψΣαΛsE
V_Wâ��WU^EnΛ}SEPhysicaliReviewiDQE2001QE[YQE 4.9 22

404 zΛ≤ψcΥEΞρψEcΥ≤ψΣαπρsEwαtΥE≤Esν≤μμEν≤ssEdαΞΞΛψΛπcΛEtρEtΥΛEμαΣΥtΛstEsuτΛψsyννΛtψαcEτ≤ψtαcμΛE≤tEsEdEV^_E
nΛ}SEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2000QEY^WQEXVRYW 4.2 22

403 hEtΛstEρΞExjkE≥≤sΛdEρπEXRγΛtEΛvΛπtsEΞψρνE UEdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1991QEW[XQEZZVRZ[W 4.2 22

402 kΛtΛψναπ≤tαρπEρΞEtΥΛEπuν≥ΛψEρΞEμαΣΥtEπΛutψαπρEsτΛcαΛsSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1992QEW_WQEY[XRY]V 4.2 22

401
tΛ≤suψΛνΛπtEρΞEtΥΛE~ EτψρductαρπEcψρssEsΛctαρπEαπEττEcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµE≤πdE
^¯mρψνuμ≤aEsΛΛEtΛxtµE≤πdEsΛ≤ψcΥEΞρψE≤πρν≤μρusEtψατμΛEΣ≤uΣΛEcρuτμαπΣsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµSE
EuropeaniPhysicaliJournaliCQE2017QE]]QEWX[

4.2 21
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400
hEsΛ≤ψcΥEΞρψEπΛwEτΥΛπρνΛπ≤EαπEττEcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµEαπEΞαπ≤μEst≤tΛsEwαtΥEναssαπΣE
tψ≤πsvΛψsΛEνρνΛπtuνE≤πdE≤tEμΛ≤stEρπΛEγΛtEusαπΣEtΥΛE¯mρψνuμ≤aEsΛΛEtΛxtµEv≤ψα≤≥μΛSEEuropeaniPhysicali
JournaliCQE2017QE]]QEW_Y

4.2 21

399 tΛ≤suψΛνΛπtEρΞEΛμΛctψρwΛ≤ηEτψρductαρπEρΞEtwρEγΛtsEαπE≤ssρcα≤tαρπEwαtΥE≤E E≥ρsρπEαπEτψρtρπRτψρtρπE
cρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2015QE]ZQE[[ 4.2 21

398 jρψψΛμ≤tαρπsE≥ΛtwΛΛπEγΛtsE≤πdEcΥ≤ψΣΛdEτ≤ψtαcμΛsEαπEw≥w≥E≤πdEττEcρμμαsαρπsE≤tEME
sχψt{s−{ν≤tΥψν{uu}}}dWS][ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 21

397 tΛ≤suψΛνΛπtEρΞEtΥΛE¯mρψνuμ≤aEsΛΛEtΛxtµEτψρductαρπEcψρssEsΛctαρπEαπEtΥΛE≤μμRγΛtsEΞαπ≤μEst≤tΛEαπEττE
cρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµ¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2016QE][QEVW^ 4.2 21

396 tΛ≤suψΛνΛπtEρΞEtΥΛEτψρductαρπEcψρssEsΛctαρπsEΞρψE≤E E≥ρsρπE≤πdEρπΛEρψEνρψΛE≥EγΛtsEαπEττEcρμμαsαρπsE
≤tEMEsχψt{s}ENEdE]E{Λ}SEJournaliofiHighiEnergyiPhysicsQE2014QEWUVYQEV 5.4 21

395 tΛ≤suψΛνΛπtEρΞEtΥΛEtρτRχu≤ψηEν≤ssEαπE≤μμRγΛtsE¯mρψνuμ≤aEsΛΛEtΛxtµEΛvΛπtsEαπEττEcρμμαsαρπsE≤tE
¯mρψνuμ≤aEsΛΛEtΛxtµE{Λ}SEEuropeaniPhysicaliJournaliCQE2014QE]YQEW]Z^ 4.2 21

394 tΛ≤suψΛνΛπtEρΞEtΥΛEMν≤tΥψν{t}≥≤ψ{ν≤tΥψν{t}}NEτψρductαρπEcψρssEsΛctαρπEαπEtΥΛEˇ�PγΛtsEcΥ≤ππΛμEαπEττE
cρμμαsαρπsE≤tEMsχψt{s}d]Eν≥ρx{{Λ}}NSEEuropeaniPhysicaliJournaliCQE2013QE]XQEV 4.2 21

393 zΛ≤ψcΥEΞρψEμαΣΥtE≥ρsρπsEαπEdΛc≤ysEρΞEtΥΛEVWZEnΛ}EoαΣΣsE≥ρsρπEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEME
sχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 21

392 zΛ≤ψcΥEΞρψE≤EoαΣΣsE≥ρsρπEαπEtΥΛEdΛc≤yEcΥ≤ππΛμEoEReE  MONEReEχMEρvΛψμαπΛE{tΛxt{χ}}ENEâ��Eâ��Eâ��EPEαπEττEcρμμαsαρπsE
≤tEMEsχψtE{s}EdE]EN{Λ}SEJournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 21

391 pπcμusαvΛE≥RΥ≤dψρπEτψρductαρπEcψρssEsΛctαρπEwαtΥEνuρπsEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE]b{tΛxt{{Λ}}}ENSE
JournaliofiHighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 21

390 zΛ≤ψcΥEΞρψEμ≤ψΣΛEΛxtψ≤EdανΛπsαρπsEαπEtΥΛEdατΥρtρπEΞαπ≤μEst≤tΛE≤tEtΥΛEs≤ψΣΛEo≤dψρπEjρμμαdΛψSEJournali
ofiHighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 21

389 zαπΣμΛE≤πdEνuμtαRτΥρtρπEΛvΛπtsEwαtΥEναssαπΣEΛπΛψΣyEαπEΛPΛâ��EcρμμαsαρπsE≤tSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1997QEYVZQEW__RXVU 4.2 21

388 zΛ≤ψcΥEΞρψE≤EoαΣΣsE≥ρsρπEdΛc≤yαπΣEαπtρEtwρEτΥρtρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE2002QEZXYQEW^RX^ 4.2 21

387 tΛ≤suψΛνΛπtEρΞEiρsΛâ��lαπstΛαπEcρψψΛμ≤tαρπsEαπEΛPΛâ��Re~P~â��EΛvΛπtsE≤tEslwSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2002QEZY]QEVX_RVZU 4.2 21

386 zΛ≤ψcΥEΞρψEΛxcαtΛdEμΛτtρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE2003QEZ[^QEWXRXY 4.2 21

385 tΛ≤suψΛνΛπtEρΞEtΥΛEτΥρtρπEstψuctuψΛEΞuπctαρπE≤tEΥαΣΥExWE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE2000QEY^XQEX]XRX^[ 4.2 21

384 xjkEstudαΛsEαπEΛPΛâ��E≤ππαΥαμ≤tαρπEΞψρνEXUEnΛ}EtρEV^_EnΛ}SEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE2000QEY^_QE[ZR^U 4.2 21

383 mρψν≤tαρπEρΞEtΥΛE˛•cEαπEtwρRτΥρtρπEcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1999QEY[VQEVZZRV[[ 4.2 21

(1999-2017)
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382 tΛ≤suψΛνΛπtEρΞEtΥΛEsτΛctψρscρτyEρΞEρψ≥αt≤μμyEΛxcαtΛdEiEνΛsρπsE≤tEslwSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEY[ZQEXWXRXXY 4.2 21

381 hπEαντψρvΛdEνΛ≤suψΛνΛπtEρΞEivRvEναxαπΣEαπE vEdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1992QEW^^QEX_ZRYUX 4.2 21

380 hEtΛstEρΞEχu≤πtuνEΛμΛctψρdyπ≤ναcsEαπEtΥΛEψΛ≤ctαρπEΛPΛâ��EReE˛‡˛‡M˛‡NSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1992QEW^^QEYUYRYVV 4.2 21

379 zΛ≤ψcΥEΞρψE≤EμρwEν≤ssEπΛutψ≤μEoαΣΣsE≥ρsρπEαπE UEdΛc≤ySEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1990QEWZWQEZV^RZWY 4.2 21

378 zΛ≤ψcΥEΞρψEΛxcαtΛdEπΛutψαπρsEΞψρνE UEdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticlei
andiHighwEnergyiPhysicsQE1990QEWZWQEZWZRZXW 4.2 21

377 hEdΛtΛψναπ≤tαρπEρΞEΛμΛctψρwΛ≤ηEτ≤ψ≤νΛtΛψsEΞψρνE URe˛…P˛…REM˛‡NSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1990QEWY]QEY]XRY^U 4.2 21

376 hEsΛ≤ψcΥEΞρψEΥΛ≤vyEcΥ≤ψΣΛdE≤πdEπΛutψ≤μEμΛτtρπsEΞψρνE UEdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1990QEWZVQEXWVRXXU 4.2 21

375 t≤ssEμαναtsEΞρψEΛxcαtΛdEΛμΛctψρπsE≤πdEνuρπsEΞψρνE UEdΛc≤ySEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1990QEWY]QEV]]RV^Y 4.2 21

374 tΛ≤suψΛνΛπtEρΞEtψ≤πsvΛψsΛEνρνΛπtuνEψΛμ≤tαvΛEtρEdαγΛtEsystΛνsEαπEw≥w≥E≤πdEττEcρμμαsαρπsE≤tEME
sχψt{s−{ν≤tΥψν{uu}}}dWS][ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 21

373
tΛ≤suψΛνΛπtEρΞE¯mρψνuμ≤aEsΛΛEtΛxtµEτψρductαρπEwαtΥE≤ddαtαρπ≤μEγΛtE≤ctαvαtyQEαπcμudαπΣE¯mρψνuμ≤aEsΛΛE
tΛxtµEχu≤ψηEγΛtsQEαπEtΥΛEdαμΛτtρπEdΛc≤yEcΥ≤ππΛμEusαπΣEττEcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeani
PhysicaliJournaliCQE2016QE][QEX]_

4.2 20

372 zΛ≤ψcΥEΞρψEst≤πd≤ψdEνρdΛμEτψρductαρπEρΞEΞρuψEtρτEχu≤ψηsEwαtΥEs≤νΛRsαΣπE≤πdEνuμtαμΛτtρπEΞαπ≤μE
st≤tΛsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tSEEuropeaniPhysicaliJournaliCQE2018QE]^QEVYU 4.2 20

371 zΛ≤ψcΥEΞρψE≤EΥΛ≤vyEτsΛudρsc≤μ≤ψE≥ρsρπEdΛc≤yαπΣEtρE≤E E≤πdE≤EoαΣΣsE≥ρsρπE≤tSEEuropeaniPhysicali
JournaliCQE2019QE]_QEZ[Y 4.2 20

370 tΛ≤suψΛνΛπtEρΞEtΥΛEτψρductαρπEcψρssEsΛctαρπEΞρψEτ≤αψsEρΞEαsρμ≤tΛdEτΥρtρπsEαπEττEcρμμαsαρπsE≤tEMEsχψtE
{s}EdE]b{Λ}ENSEJournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 20

369 zΛ≤ψcΥEΞρψEΥΛ≤vyEψΛsρπ≤πcΛsEtΥ≤tEdΛc≤yEαπtρE≤EvΛctρψE≥ρsρπE≤πdE≤EoαΣΣsE≥ρsρπEαπEΥ≤dψρπαcEΞαπ≤μE
st≤tΛsE≤tSEEuropeaniPhysicaliJournaliCQE2017QE]]QE[X[ 4.2 20

368 tΛ≤suψΛνΛπtsEρΞEν≤ssQEwαdtΥE≤πdEΣ≤uΣΛEcρuτμαπΣsEρΞEtΥΛE~E≥ρsρπE≤tEslwSEPhysicsiLettersviSectioni
B:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1997QEYVXQEV][RV_U 4.2 20

367 tΛ≤suψΛνΛπtEρΞEν≤ssE≤πdEwαdtΥEρΞEtΥΛE~E≥ρsρπE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEYZYQEX^[RX_^ 4.2 20

366 ztudyEρΞEπΛutψ≤μRcuψψΛπtEΞρuψRΞΛψναρπE≤πdE  EτψρductαρπEαπEΛPΛâ��EcρμμαsαρπsE≤tEV^XEnΛ}SEPhysicsi
LettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEYZUQEW^VRW_X 4.2 20

365 pπcμusαvΛEcΥ≤ψνEτψρductαρπEαπEtwρRτΥρtρπEcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEYZXQE^XR_X 4.2 20
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364 ztudyEρΞE E≥ρsρπEτ≤αψEτψρductαρπEαπEΛPΛâ��EcρμμαsαρπsE≤tEslwE≤tEsdV^_EnΛ}SEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEY[ZQEX[XRX]Z 4.2 20

363 zΛ≤ψcΥEΞρψEπΛutψ≤μEcΥ≤ψνμΛssEiEdΛc≤ysE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticlei
andiHighwEnergyiPhysicsQE1995QEX[XQEVW]RVX[ 4.2 20

362 tΛ≤suψΛνΛπtEρΞEαπcμusαvΛE˛•EτψρductαρπEαπEΥ≤dψρπαcEdΛc≤ysEρΞEtΥΛE USEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1992QEW^[QEYUXRYVW 4.2 20

361 ˇ�cEτψρductαρπEαπEΥ≤dψρπαcE EdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1993QEXV]QEY[]RY]X 4.2 20

360 zΛ≤ψcΥEΞρψE≤πρν≤μρusEsαπΣμΛEtρτEχu≤ψηEτψρductαρπEαπE≤ssρcα≤tαρπEwαtΥE≤EτΥρtρπEαπEττEcρμμαsαρπsE≤tEME
sχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 20

359
tΛ≤suψΛνΛπtsEρΞEtΥΛE¯mρψνuμ≤aEsΛΛEtΛxtµEτψρductαρπEcψρssEsΛctαρπEαπEμΛτtρπPγΛtsEΞαπ≤μEst≤tΛsEαπEττE
cρμμαsαρπsE≤tE^E¯mρψνuμ≤aEsΛΛEtΛxtµE≤πdEψ≤tαρEρΞE^EtρE]´ ¯mρψνuμ≤aEsΛΛEtΛxtµEcψρssEsΛctαρπsSEEuropeani
PhysicaliJournaliCQE2017QE]]QEVZ

4.2 19

358 tΛ≤suψΛνΛπtEρΞEtΥΛE~E≥ρsρπEΥΛμαcαtyEαπEΛvΛπtsEwαtΥE≤EsαπΣμΛEψΛcρπstψuctΛdEtρτEχu≤ψηEαπEττE
cρμμαsαρπsE≤tEMEsχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2015QEWUVZQEV 5.4 19

357 zΛ≤ψcΥEΞρψEν≤ssαvΛE~oEψΛsρπ≤πcΛsEdΛc≤yαπΣEαπtρEtΥΛE¯mρψνuμ≤aEsΛΛEtΛxtµEΞαπ≤μEst≤tΛE≤tE¯mρψνuμ≤aEsΛΛE
tΛxtµ¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2016QE][QEWX] 4.2 19

356 tΛ≤suψΛνΛπtEρΞEΛxcμusαvΛEτΥρtρτψρductαρπEΞψρνEτψρtρπsEαπEw≥EcρμμαsαρπsE≤tSEEuropeaniPhysicali
JournaliCQE2019QE]_QEW]] 4.2 19

355 zΛ≤ψcΥEΞρψEtΥαψdRΣΛπΛψ≤tαρπEsc≤μ≤ψEμΛτtρχu≤ψηsEαπEtΥΛEtˇ�EcΥ≤ππΛμEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEME
sχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2015QEWUVZQEV 5.4 19

354 tΛ≤suψΛνΛπtEρΞEΛπΛψΣyEΞμρwE≤tEμ≤ψΣΛEτsΛudρψ≤ταdαtαΛsEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdEUS{_}ENE≤πdE]E
{Λ}SEJournaliofiHighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 19

353 kΛtΛψναπ≤tαρπEρΞEtΥΛEπuν≥ΛψEρΞEμαΣΥtEπΛutψαπρEsτΛcαΛsEΞψρνEsαπΣμΛEτΥρtρπEτψρductαρπE≤tEslwSE
PhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1998QEYXVQEV__RWU^ 4.2 19

352 tΛ≤suψΛνΛπtEρΞEtΥΛEμαΞΛtανΛEρΞEtΥΛEt≤uEμΛτtρπSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE2000QEY]_QE[]R]^ 4.2 19

351 zΛ≤ψcΥEΞρψEcΥ≤ψΣΛdEoαΣΣsE≥ρsρπsEαπEΛPΛâ��EcρμμαsαρπsE≤tEcΛπtψΛRρΞRν≤ssEΛπΛψΣαΛsEuτEtρEWUW´ nΛ}SE
PhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2000QEY_[QEXYRYW 4.2 19

350 ˇ�cWEΞρψν≤tαρπEαπEtwρRτΥρtρπEcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1999QEYZXQE]XR^W 4.2 19

349 tΛ≤suψΛνΛπtEρΞEtψατμΛRΣ≤uΣΛR≥ρsρπEcρuτμαπΣsEρΞEtΥΛE~E≥ρsρπE≤tEslwSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEY[]QEV]VRV^Y 4.2 19

348 hEdΛtΛψναπ≤tαρπEρΞEΛμΛctψρwΛ≤ηEτ≤ψ≤νΛtΛψsEΞψρνE UEdΛc≤ysEαπtρEcΥ≤ψΣΛdEμΛτtρπsSEPhysicsiLettersvi
SectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1990QEWZUQEV^XRV_W 4.2 19

347 tΛ≤suψΛνΛπtEρΞEdαΞΞΛψΛπtα≤μEcψρssEsΛctαρπsEΞρψE≥ρsρπEτψρductαρπEαπE≤ssρcα≤tαρπEwαtΥEγΛtsEαπE
τψρtρπRτψρtρπEcρμμαsαρπsE≤tSEEuropeaniPhysicaliJournaliCQE2018QE]^QE_[Z 4.2 19

(2018-1999)
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346 zΛ≤ψcΥEΞρψEπΛwEτΥysαcsEαπEdαγΛtE≤πΣuμ≤ψEdαstψα≥utαρπsEusαπΣEτψρtρπRτψρtρπEcρμμαsαρπsE≤tE≤πdE
cρπstψ≤απtsEρπEd≤ψηEν≤ttΛψE≤πdEρtΥΛψEνρdΛμsSEEuropeaniPhysicaliJournaliCQE2018QE]^QE]^_ 4.2 19

345 zΛ≤ψcΥEΞρψEvΛctρψRμαηΛEχu≤ψηsEαπEΛvΛπtsEwαtΥEtwρEρττρsαtΛμyEcΥ≤ψΣΛdEμΛτtρπsE≤πdEγΛtsEαπE
τψρtρπRτψρtρπEcρμμαsαρπsE≤tSEEuropeaniPhysicaliJournaliCQE2019QE]_QEX[Y 4.2 18

344 ztudyEρΞE EτψρductαρπEαπEw≥w≥E≤πdEττEcρμμαsαρπsE≤tEMEsχψt{s−{ν≤tΥψν{uu}}}dWS][ENE{Λ}EαπEtΥΛEdανuρπE
≤πdEdαΛμΛctψρπEdΛc≤yEcΥ≤ππΛμsSEJournaliofiHighiEnergyiPhysicsQE2015QEWUVZQEV 5.4 18

343 v≥sΛψv≤tαρπEρΞEtρτEχu≤ψηEτ≤αψsEτψρducΛdEαπE≤ssρcα≤tαρπEwαtΥE≤EvΛctρψE≥ρsρπEαπEττEcρμμαsαρπsE≤tEME
sχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 18

342 SEJournaliofiHighiEnergyiPhysicsQE2014QEWUVYQEV 5.4 18

341 zΛ≤ψcΥEΞρψEdαψΛctEτψρductαρπEρΞEsuτΛψsyννΛtψαcEτ≤ψtπΛψsEρΞEtΥΛEtρτEχu≤ψηEαπEtΥΛE≤μμRγΛtsEΞαπ≤μEst≤tΛE
απEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEMEsχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 18

340 zΛ≤ψcΥEΞρψEπΛutψ≤μEtzztEoαΣΣsE≥ρsρπsEdΛc≤yαπΣEαπtρE≤Eτ≤αψEρΞE≥ρttρνEχu≤ψηsSEJournaliofiHighi
EnergyiPhysicsQE2015QEWUVZQEV 5.4 18

339 tΛ≤suψΛνΛπtEρΞEtΥΛEwΛ≤ηEdατρμΛEνρνΛπtsEρΞEtΥΛEˇ�EμΛτtρπSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1998QEYW[QEWU]RWV[ 4.2 18

338 ztudyEρΞE≤πρν≤μρusE  ˛‡E≤πdE ˛‡˛‡EcρuτμαπΣsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1998QEYX[QEV^]RV_^ 4.2 18

337 zΛ≤ψcΥEΞρψE≤πρν≤μρusEcρuτμαπΣsEαπEtΥΛEoαΣΣsEsΛctρψE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE2004QEZ^_QE^_RVUW 4.2 18

336 kρu≥μΛRt≤ΣEΛvΛπtsEαπEtwρRτΥρtρπEcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE2002QEZXVQEX_RZV 4.2 18

335 zΛ≤ψcΥEΞρψE≤πEαπvαsα≥μyRdΛc≤yαπΣEoαΣΣsE≥ρsρπE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE2005QE[U_QEXZRY^ 4.2 18

334 tΛ≤suψΛνΛπtEρΞEtΥΛEμαΞΛtανΛEρΞEiRΥ≤dψρπsE≤πdE≤EdΛtΛψναπ≤tαρπEρΞE|}c≥|SEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1991QEW]UQEVVVRVWW 4.2 18

333 zΛ≤ψcΥEΞρψEtΥΛEπΛutψ≤μEoαΣΣsE≥ρsρπE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticlei
andiHighwEnergyiPhysicsQE1992QEW^XQEYZYRY[Y 4.2 18

332 zΛ≤ψcΥEΞρψEπρπRναπαν≤μEoαΣΣsE≥ρsρπsEαπ EUEdΛc≤ysSEZeitschriftiFˆ…riPhysikiCwParticlesiandiFieldsQE1993QE
Z]QEXZZRX^V 18

331
zΛ≤ψcΥEΞρψEMEν≤tΥψν{t}ρvΛψμαπΛ{ν≤tΥψν{t}}ν≤tΥψν{o}ENEτψρductαρπEαπEtΥΛEMEν≤tΥψν{o}tρE
ν≤tΥψν{≥}ρvΛψμαπΛ{ν≤tΥψν{≥}}ENEdΛc≤yEcΥ≤ππΛμEwαtΥEμΛτtρπαcEMEν≤tΥψν{t}ρvΛψμαπΛ{ν≤tΥψν{t}}ENE
dΛc≤ysEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEMEsχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2019QEWUV_QEV

5.4 17

330 zΛ≤ψcΥEΞρψEπΛwEτΥysαcsEαπEΛvΛπtsEwαtΥE≤EμΛτtρπαc≤μμyEdΛc≤yαπΣE E≥ρsρπE≤πdE≤Eμ≤ψΣΛEtψ≤πsvΛψsΛE
νρνΛπtuνEαν≥≤μ≤πcΛEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEdEVXSEEuropeaniPhysicaliJournaliCQE2018QE]^QEW_V 4.2 17

329 tΛ≤suψΛνΛπtEρΞEtΥΛEαπcμusαvΛEγΛtEcψρssEsΛctαρπEαπEττEcρμμαsαρπsE≤tEMsχψt{s}EdEWS][QtΛxtE{{Λ}}NSE
EuropeaniPhysicaliJournaliCQE2016QE][QEV 4.2 17
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328 zΛ≤ψcΥΛsEΞρψEτ≤αψEτψρductαρπEρΞEtΥαψdRΣΛπΛψ≤tαρπEsχu≤ψηsEαπE¯mρψνuμ≤aEsΛΛEtΛxtµ¯mρψνuμ≤aEsΛΛEtΛxtµE
ττEcρμμαsαρπsSEEuropeaniPhysicaliJournaliCQE2017QE]]QEXW] 4.2 17

327 zΛ≤ψcΥEΞρψEtΥΛEτψρductαρπEρΞEd≤ψηEν≤ttΛψEαπE≤ssρcα≤tαρπEwαtΥEtρτRχu≤ψηEτ≤αψsEαπEtΥΛEsαπΣμΛRμΛτtρπE
Ξαπ≤μEst≤tΛEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEMEsχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2015QEWUVZQEV 5.4 17

326 zΛ≤ψcΥEΞρψEstρττΛdEμρπΣRμαvΛdEτ≤ψtαcμΛsEτψρducΛdEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE{tΛxt{]{Λ}}}ENSEJournali
ofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 17

325
y≤tαρsEρΞEdαγΛtEτψρductαρπEcψρssEsΛctαρπsE≤sE≤EΞuπctαρπEρΞEtΥΛE≤≥sρμutΛEdαΞΞΛψΛπcΛEαπEψ≤ταdαtyE
≥ΛtwΛΛπEγΛtsEαπEτψρtρπâ��τψρtρπEcρμμαsαρπsE≤tEMsχψt{s}EdE]Eν≤tΥψν{{Λ}}NSEEuropeaniPhysicaliJournaliCQE
2012QE]WQEV

4.2 17

324 tΛ≤suψΛνΛπtEρΞEtΥΛEαπcμusαvΛE EcψρssEsΛctαρπEvα≤EdΛc≤ysEtρEt≤uEτ≤αψsEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE]ENE
{Λ}SEJournaliofiHighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 17

323 wψρductαρπEρΞEsαπΣμΛE~E≥ρsρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1997QEYUXQEV[^RV][ 4.2 17

322 tΛ≤suψΛνΛπtEρΞEΥ≤dψρπE≤πdEμΛτtρπRτ≤αψEτψρductαρπE≤tE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1997QEYU]QEX[VRX][ 4.2 17

321 yΛsρπ≤πcΛEΞρψν≤tαρπEαπEtΥΛEˇ�PEˇ�â��Eˇ�UEΞαπ≤μEst≤tΛEαπEtwρRτΥρtρπEcρμμαsαρπsSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1997QEYVXQEVY]RVZ^ 4.2 17

320 tΛ≤suψΛνΛπtEρΞE~Rτ≤αψEcψρssEsΛctαρπsEαπEΛPΛâ��EαπtΛψ≤ctαρπsE≤tE≤πdE~RdΛc≤yE≥ψ≤πcΥαπΣEΞψ≤ctαρπsSE
PhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1998QEYX[QEYX]RYZW 4.2 17

319 iρsΛâ��lαπstΛαπEcρψψΛμ≤tαρπsEρΞEπΛutψ≤μE≤πdEcΥ≤ψΣΛdEταρπsEαπEΥ≤dψρπαcE EdΛc≤ysSEPhysicsiLettersvi
SectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2002QEZWYQEZZR[Y 4.2 17

318 zΛ≤ψcΥEΞρψEΛxcαtΛdEμΛτtρπsEαπEΛPΛâ��EαπtΛψ≤ctαρπsE≤tEâ��WUWEnΛ}SEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE2001QEZUWQEX]RZU 4.2 17

317 tΛ≤suψΛνΛπtEρΞEtΥΛEψuππαπΣEρΞEtΥΛEΞαπΛRstψuctuψΛEcρπst≤πtSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE2000QEY][QEYURY^ 4.2 17

316 zΛ≤ψcΥEΞρψEtΥΛEst≤πd≤ψdEνρdΛμEoαΣΣsE≥ρsρπEαπEΛPΛâ��EαπtΛψ≤ctαρπsE≤tEnΛ}SEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEY[VQEX][RX^[ 4.2 17

315 tΛ≤suψΛνΛπtEρΞEtΥΛEiUfUEναxαπΣEτ≤ψ≤νΛtΛψE≤πdEtΥΛEΞρψw≤ψdR≥≤cηw≤ψdE≤syννΛtψySEPhysicsiLettersvi
SectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1994QEXXZQEZYWRZZX 4.2 17

314
tΛ≤suψΛνΛπtEρΞEdρu≥μΛRdαΞΞΛψΛπtα≤μEcψρssEsΛctαρπsEΞρψEtρτEχu≤ψηEτ≤αψEτψρductαρπEαπEττEcρμμαsαρπsE≤tE
¯mρψνuμ≤aEsΛΛEtΛxtµ¯mρψνuμ≤aEsΛΛEtΛxtµE≤πdEαντ≤ctEρπEτ≤ψtρπEdαstψα≥utαρπEΞuπctαρπsSEEuropeani
PhysicaliJournaliCQE2017QE]]QEYZ_

4.2 16

313 zΛ≤ψcΥΛsEΞρψEτΥysαcsE≥ΛyρπdEtΥΛEst≤πd≤ψdEνρdΛμEwαtΥEtΥΛEv≤ψα≤≥μΛEαπEΥ≤dψρπαcEΞαπ≤μEst≤tΛsEwαtΥE≤πdE
wαtΥρutEdαs≤ττΛ≤ψαπΣEtψ≤cηsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tSEEuropeaniPhysicaliJournaliCQE2020QE^UQEX 4.2 16

312 zΛ≤ψcΥEΞρψEπΛwEτΥysαcsEwαtΥEtΥΛEtE{WEv≤ψα≤≥μΛEαπE≤μμRγΛtsEΞαπ≤μEst≤tΛsEτψρducΛdEαπEττEcρμμαsαρπsE≤tEME
sχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 16

311
zΛ≤ψcΥEΞρψE≤EvΛψyEμαΣΥtEutzztEoαΣΣsE≥ρsρπEτψρducΛdEαπEdΛc≤ysEρΞEtΥΛEVWZEnΛ}Esc≤μ≤ψE≥ρsρπE≤πdE
dΛc≤yαπΣEαπtρEˇ�EμΛτtρπsEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2016QE
WUV[QEV

5.4 16

(2016-2017)
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310 tΛ≤suψΛνΛπtEρΞE~ E≤πdE  EτψρductαρπEαπEττEcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµEαπEΞαπ≤μEst≤tΛsEwαtΥE
≥Rt≤ΣΣΛdEγΛtsSEEuropeaniPhysicaliJournaliCQE2014QE]YQEW_]X 4.2 16

309 zΛ≤ψcΥEΞρψEΛxρtαcEψΛsρπ≤πcΛsEdΛc≤yαπΣEαπtρE~ T  EαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d]ENE{Λ}SEJournaliofi
HighiEnergyiPhysicsQE2013QEWUVXQEV 5.4 16

308 zΛ≤ψcΥEΞρψEvΛctρψRμαηΛE{Eχu≤ψηsEdΛc≤yαπΣEtρEtρτEχu≤ψηsE≤πdEoαΣΣsE≥ρsρπsEαπEtΥΛE≤μμRΥ≤dψρπαcEcΥ≤ππΛμE
usαπΣEγΛtEsu≥stψuctuψΛSEJournaliofiHighiEnergyiPhysicsQE2015QEWUVZQEV 5.4 16

307 wψΛcαsΛEν≤τταπΣEρΞEtΥΛEν≤ΣπΛtαcEΞαΛμdEαπEtΥΛEjtzE≥≤ψψΛμEyρηΛEusαπΣEcρsναcEψ≤ysSEJournaliofi
InstrumentationQE2010QEZQE{UXUWVR{UXUWV 1 16

306 ztudyEρΞEΥ≤dψρπαcEΛvΛπtsE≤πdEνΛ≤suψΛνΛπtsEρΞE˛–sE≥ΛtwΛΛπEXUE≤πdE_VEnΛ}SEPhysicsiLettersviSectioni
B:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1997QEYVVQEXX_RXZX 4.2 16

305 rsUE≤πdE˛�EτψρductαρπEαπEχu≤ψηE≤πdEΣμuρπEγΛtsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1997QEYU]QEX^_RYUV 4.2 16

304 mμ≤vρuψEαπdΛτΛπdΛπtEsΛ≤ψcΥEΞρψEπΛutψ≤μEoαΣΣsE≥ρsρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE2004QEZ^XQEVYRW] 4.2 16

303 {ΥΛEΛPΛâ��Re ˛‡˛‡Reχχ´fl˛‡˛‡EψΛ≤ctαρπE≤tEslwE≤πdEcρπstψ≤απtsEρπE≤πρν≤μρusEχu≤ψtαcEΣ≤uΣΛE≥ρsρπEcρuτμαπΣsSE
PhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2002QEZYUQEYXRZV 4.2 16

302 tΛ≤suψΛνΛπtEρΞE~Eτρμ≤ψαs≤tαρπE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE2003QEZZ]QEVY]RVZ[ 4.2 16

301 nμρ≥≤μE≤π≤μysαsEρΞEiΥ≤≥Υ≤Esc≤ttΛψαπΣE≤tEslwWE≤πdEμαναtsEρπEμρwEsc≤μΛEΣψ≤vαtyEνρdΛμsSEJournaliofiHighi
EnergyiPhysicsQE1999QEV___QEUU[RUU[ 5.4 16

300 zΛ≤ψcΥEΞρψEsc≤μ≤ψEμΛτtρπsEαπEΛPΛâ��EcρμμαsαρπsE≤tEsdV^_nΛ}SEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEY]VQEW^URW_W 4.2 16

299 ztudyEρΞEtΥΛErzUrzUEΞαπ≤μEst≤tΛEαπEtwρRτΥρtρπEcρμμαsαρπsSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1995QEX[XQEVV^RVW[ 4.2 16

298 zΛ≤ψcΥEΞρψEΛxcαtΛdEμΛτtρπsEαπEΛPΛâ��E≤ππαΥαμ≤tαρπE≤tSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1996QEX]UQEWVVRWWV 4.2 16

297 tΛ≤suψΛνΛπtEρΞEtΥΛE≤vΛψ≤ΣΛEμαΞΛtανΛEρΞE≥EΥ≤dψρπsSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1993QEXV]QEY]YRY^Y 4.2 16

296 zΛ≤ψcΥEΞρψEΛxcαtΛdEt≤usEΞψρνE UEdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1990QEWZUQEWUZRWVV 4.2 16

295 zΛ≤ψcΥEΞρψEd≤ψηEν≤ttΛψEαπEΛvΛπtsEwαtΥEΛπΛψΣΛtαcQEΥ≤dψρπαc≤μμyEdΛc≤yαπΣEtρτEχu≤ψηsE≤πdEναssαπΣE
tψ≤πsvΛψsΛEνρνΛπtuνE≤tEMEsχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 16

294 tΛ≤suψΛνΛπtsEρΞEtΥΛE≤ssρcα≤tΛdEτψρductαρπEρΞE≤E E≥ρsρπE≤πdE≥EγΛtsEαπEττEcρμμαsαρπsE≤tSEEuropeani
PhysicaliJournaliCQE2017QE]]QE]ZV 4.2 15

293
tΛ≤suψΛνΛπtEρΞEdαΞΞΛψΛπtα≤μE≤πdEαπtΛΣψ≤tΛdEΞαducα≤μEcψρssEsΛctαρπsEΞρψEoαΣΣsE≥ρsρπEτψρductαρπEαπE
tΥΛEΞρuψRμΛτtρπEdΛc≤yEcΥ≤ππΛμEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d]ENE≤πdE^E{Λ}SEJournaliofiHighiEnergyi
PhysicsQE2016QEWUV[QEV

5.4 15
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292 tΛ≤suψΛνΛπtEρΞEtΥΛEtψατμΛRdαΞΞΛψΛπtα≤μEcψρssEsΛctαρπEΞρψEτΥρtρπEPEγΛtsEτψρductαρπEαπEτψρtρπRτψρtρπE
cρμμαsαρπsE≤tEMEsχψt{s}ENEdE]E{Λ}SEJournaliofiHighiEnergyiPhysicsQE2014QEWUVYQEV 5.4 15

291 zΛ≤ψcΥEΞρψEπΛwEτΥysαcsEαπEΛvΛπtsEwαtΥEτΥρtρπsQEγΛtsQE≤πdEναssαπΣEtψ≤πsvΛψsΛEΛπΛψΣyEαπEττEcρμμαsαρπsE
≤tEMEsχψt{s}d]ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2013QEWUVXQEV 5.4 15

290 zΛ≤ψcΥEΞρψEsuτΛψsyννΛtψyEαπEττEcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµE{Λ}EαπEΛvΛπtsEwαtΥE≤EsαπΣμΛEμΛτtρπQE
γΛtsQE≤πdEναssαπΣEtψ≤πsvΛψsΛEνρνΛπtuνSEEuropeaniPhysicaliJournaliCQE2013QE]XQEWYUY 4.2 15

289 zΛ≤ψcΥEΞρψEst≤πd≤ψdEνρdΛμEτψρductαρπEρΞEΞρuψEtρτEχu≤ψηsEαπEtΥΛEμΛτtρπEPEγΛtsEcΥ≤ππΛμEαπEττE
cρμμαsαρπsE≤tEMEsχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2014QEWUVYQEV 5.4 15

288 jρνναssαρπαπΣEρΞEtΥΛEjtzEΛxτΛψανΛπtE≤πdEtΥΛEcρsναcEψuπE≤tEΞρuψEtΛsμ≤SEJournaliofiInstrumentationQE
2010QEZQE{UXUUVR{UXUUV 1 15

287 zΛ≤ψcΥEΞρψEtΥΛEst≤πd≤ψdEνρdΛμEoαΣΣsE≥ρsρπEαπEΛPΛâ��EαπtΛψ≤ctαρπsE≤tEnΛ}SEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1998QEYXVQEYX]RYZU 4.2 15

286 wψρductαρπEρΞEsαπΣμΛE~E≥ρsρπsE≤tEslwE≤πdEνΛ≤suψΛνΛπtEρΞE~~˛‡EΣ≤uΣΛEcρuτμαπΣEτ≤ψ≤νΛtΛψsSE
PhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2002QEZY]QEVZVRV[X 4.2 15

285  E≥ρsρπEτ≤αψRτψρductαρπE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE2003QEZ]WQEVXXRVYY 4.2 15

284 pπcμusαvΛEcΥ≤ψΣΛdEΥ≤dψρπEτψρductαρπEαπEtwρRτΥρtρπEcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2003QEZZYQEVUZRVVY 4.2 15

283 zΛ≤ψcΥEΞρψEcρμρuψEψΛcρππΛctαρπEΛΞΞΛctsEαπEΛPΛâ��Re~P~â��ReΥ≤dψρπsEtΥψρuΣΥEτ≤ψtαcμΛRΞμρwEstudαΛsE≤tEslwSE
PhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2003QEZ[VQEWUWRWVW 4.2 15

282 zΛ≤ψcΥEΞρψEtΥΛEzt≤πd≤ψdEtρdΛμEoαΣΣsE≥ρsρπEαπEΛPΛâ��EcρμμαsαρπsE≤tEuτEtρEWUW´ nΛ}SEPhysicsiLettersvi
SectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2001QEZU^QEWWZRWX[ 4.2 15

281 tΛ≤suψΛνΛπtEρΞEtΥΛEcΥ≤ψνEτψρductαρπEcψρssEsΛctαρπEαπE˛‡˛‡EcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioni
B:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2001QEZVYQEV_RW^ 4.2 15

280 zΛ≤ψcΥEΞρψE{Λ}EstψαπΣsE≤πdEπΛwEτΥΛπρνΛπ≤EαπEiΥ≤≥Υ≤Esc≤ttΛψαπΣE≤tEjlyuEslwWSEPhysicaliReviewiDQE
2000QE[WQE 4.9 15

279 tΛ≤suψΛνΛπtEρΞEtΥΛEtαcΥΛμEτ≤ψ≤νΛtΛψsE≤πdEtΥΛE≤vΛψ≤ΣΛEˇ�EπΛutψαπρEΥΛμαcαtyEΞψρνEˇ�EdΛc≤ysEαπEΛPΛâ��EReE
ˇ�Pˇ�â��SEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1996QEX]]QEXVXRXWY 4.2 15

278 zΛ≤ψcΥEΞρψE≤πρν≤μρusEτψρductαρπEρΞEsαπΣμΛRτΥρtρπEΛvΛπtsEαπEΛPΛâ��E≤ππαΥαμ≤tαρπsE≤tEtΥΛE EψΛsρπ≤πcΛSE
PhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1992QEW_]QEY[_RY][ 4.2 15

277 hπEzEν≤tψαxE≤π≤μysαsEρΞEtΥΛE EψΛsρπ≤πcΛSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1993QEXVZQEY_YRZUW 4.2 15

276 zΛ≤ψcΥEΞρψEΥαΣΥRν≤ssEψΛsρπ≤πcΛsEαπEΞαπ≤μEst≤tΛsEwαtΥE≤EμΛτtρπE≤πdEναssαπΣEtψ≤πsvΛψsΛEνρνΛπtuνE≤tE
MEsχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 15

275 tΛ≤suψΛνΛπtEρΞEtΥΛEγΛtEν≤ssEαπEΥαΣΥμyE≥ρρstΛdE¯mρψνuμ≤aEsΛΛEtΛxtµEΛvΛπtsEΞψρνEττEcρμμαsαρπsE≤tE
¯mρψνuμ≤aEsΛΛEtΛxtµ¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2017QE]]QEY[] 4.2 14

(2017-2014)
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274 zΛ≤ψcΥEΞρψEdαψΛctEτ≤αψEτψρductαρπEρΞEsuτΛψsyννΛtψαcEtρτEχu≤ψηsEdΛc≤yαπΣEtρE≤μμRΥ≤dψρπαcEΞαπ≤μEst≤tΛsE
απEττEcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2016QE][QEY[U 4.2 14

273 zΛ≤ψcΥEΞρψE≤Eν≤ssαvΛEψΛsρπ≤πcΛEdΛc≤yαπΣEαπtρE≤EoαΣΣsE≥ρsρπE≤πdE≤E~EρψE E≥ρsρπEαπEΥ≤dψρπαcEΞαπ≤μE
st≤tΛsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEMEsχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 14

272 tΛ≤suψΛνΛπtEρΞEtΥΛEMEs≤ν≥d≤−{ν≤tΥψν{≥}}ℓUENEμαΞΛtανΛEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d]ENE{Λ}SEJournali
ofiHighiEnergyiPhysicsQE2013QEWUVXQEV 5.4 14

271 tΛ≤suψΛνΛπtEρΞEtΥΛEMEν≤tΥψν{t}ρvΛψμαπΛ{ν≤tΥψν{t}}ENEτψρductαρπEcψρssEsΛctαρπEαπEtΥΛE≤μμRγΛtEΞαπ≤μE
st≤tΛEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d]ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2013QEWUVXQEV 5.4 14

270
tΛ≤suψΛνΛπtEρΞEtΥΛEMEν≤tΥψν{t}ρvΛψμαπΛ{ν≤tΥψν{t}}ENEτψρductαρπEcψρssEsΛctαρπEusαπΣEΛvΛπtsEwαtΥE
ρπΛEμΛτtρπE≤πdE≤tEμΛ≤stEρπΛEγΛtEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE
2017QEWUV]QEV

5.4 14

269 zΛ≤ψcΥEΞρψEπΛutψ≤μEiEνΛsρπEdΛc≤ysEtρEtwρEcΥ≤ψΣΛdEμΛτtρπsSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1997QEX_VQEY]YRY^U 4.2 14

268 zΛ≤ψcΥEΞρψE≤EoαΣΣsE≥ρsρπEdΛc≤yαπΣEtρEwΛ≤ηE≥ρsρπEτ≤αψsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE2003QEZ[^QEV_VRWUY 4.2 14

267 tΛ≤suψΛνΛπtEρΞEiρsΛâ��lαπstΛαπEcρψψΛμ≤tαρπsEαπEΛPΛâ��Re~P~â��E≤tE´ nΛ}SEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2000QEY_XQEWXXRWY^ 4.2 14

266 tΛ≤suψΛνΛπtEρΞEΛxcμusαvΛE≥ψ≤πcΥαπΣEΞψ≤ctαρπsEρΞEΥ≤dψρπαcEρπΛRτψρπΣEt≤uEdΛc≤ysSEPhysicsiLettersvi
SectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1995QEXYZQE_XRVUW 4.2 14

265 vπΛRτψρπΣEˇ�EdΛc≤ysEwαtΥEπΛutψ≤μEη≤ρπsSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1995QEXZWQEY^]RY_] 4.2 14

264 zΛ≤ψcΥEΞρψEoαΣΣsE≥ρsρπEρΞΞRsΥΛμμEτψρductαρπEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tE]E≤πdE^E{Λ}E≤πdE
dΛψαv≤tαρπEρΞEcρπstψ≤απtsEρπEαtsEtρt≤μEdΛc≤yEwαdtΥSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 14

263
tΛ≤suψΛνΛπtEρΞEtΥΛEψ≤tαρEρΞEtΥΛEτψρductαρπEcψρssEsΛctαρπsEtανΛsE≥ψ≤πcΥαπΣEΞψ≤ctαρπsEρΞEiE´–cEEReEqTˇ�ˇ�E
´–E≤πdEi´–EReEqTˇ�rE´–E≤πdEMEν≤tΥψν{ν≤tΥc≤μ{i}}μΛΞtM{ν≤tΥψν{i}}−{ν≤tΥψν{c}}ℓ{τν}tρEν≤tΥψν{q}TτsαE
{τα}ℓ{τνE}{τα}ℓ{τνE}{τα}ℓ{ντ}ψαΣΥtNTν≤tΥψν{ν≤tΥc≤μ{i}}μΛΞtM{ν≤tΥψν{i}}−{ν≤tΥψν{c}}ℓ{τν}tρE
ν≤tΥψν{q}TτsαE{τα}ℓ{τν}ψαΣΥtNENEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d]ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE
2015QEWUVZQEV

5.4 13

262 mρψw≤ψdR≥≤cηw≤ψdE≤syννΛtψyEρΞEkψΛμμR—≤πEμΛτtρπEτ≤αψsEαπEττEcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛE
tΛxtµ¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2016QE][QEXWZ 4.2 13

261 tΛ≤suψΛνΛπtEρΞEΛxcμusαvΛE´ τΥρtρτψρductαρπEαπEuμtψ≤τΛψατΥΛψ≤μEτw≥EcρμμαsαρπsE≤tSEEuropeaniPhysicali
JournaliCQE2019QE]_QE]UW 4.2 13

260 tΛ≤suψΛνΛπtEρΞEtΥΛEtρτEχu≤ψηEν≤ssEαπEtΥΛE≤μμRγΛtsEΞαπ≤μEst≤tΛE≤tE≤πdEcρν≥απ≤tαρπEwαtΥEtΥΛE
μΛτtρπPγΛtsEcΥ≤ππΛμSEEuropeaniPhysicaliJournaliCQE2019QE]_QEXVX 4.2 13

259 wψρ≥απΣEcρμρψEcρΥΛψΛπcΛEΛΞΞΛctsEαπEττEcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE
2014QE]YQEW_UV 4.2 13

258 zΛ≤ψcΥEΞρψE≤EΞΛψναρτΥρ≥αcEoαΣΣsE≥ρsρπEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE]ENE{Λ}SEJournaliofiHighiEnergyi
PhysicsQE2012QEWUVWQEV 5.4 13

257
tΛ≤suψΛνΛπtEρΞEtΥΛEαπcμusαvΛEτψρductαρπEcψρssEsΛctαρπsEΞρψEΞρψw≤ψdEγΛtsE≤πdEΞρψEdαγΛtEΛvΛπtsEwαtΥE
ρπΛEΞρψw≤ψdE≤πdEρπΛEcΛπtψ≤μEγΛtEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE]ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE
2012QEWUVWQEV

5.4 13

DimitriuBourilkov
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256 tΛ≤suψΛνΛπtEρΞEtΥΛEν≤ssEdαΞΞΛψΛπcΛE≥ΛtwΛΛπEtρτE≤πdE≤πtαtρτEχu≤ψηsSEJournaliofiHighiEnergyi
PhysicsQE2012QEWUVWQEV 5.4 13

255 {ΛstEρΞEtΥΛEˇ�RνρdΛμEρΞEiρsΛâ��lαπstΛαπEcρψψΛμ≤tαρπsE≤πdEψΛcρπstψuctαρπEρΞEtΥΛEsρuψcΛEΞuπctαρπEαπE
Υ≤dψρπαcE R≥ρsρπEdΛc≤yE≤tEslwSEEuropeaniPhysicaliJournaliCQE2011QE]VQEV 4.2 13

254
wψρductαρπEρΞEsαπΣμΛE~E≥ρsρπsEαπEΛPΛâ��EαπtΛψ≤ctαρπsE≤tEVXUâ�⁄sâ�⁄V^XEnΛ}E≤πdEμαναtsEρπE≤πρν≤μρusE
~~˛‡EcρuτμαπΣsSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE
1998QEYX[QEYV]RYW]

4.2 13

253
tΛ≤suψΛνΛπtEρΞEtΥΛEΛΞΞΛctαvΛEwΛ≤ηEναxαπΣE≤πΣμΛE≥yEγΛtRcΥ≤ψΣΛE≤syννΛtψyEαπEΥ≤dψρπαcEdΛc≤ysEρΞE
tΥΛE E≥ρsρπSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1998QE
YX_QEWWZRWX[

4.2 13

252 tΛ≤suψΛνΛπtEρΞEΣΛπuαπΛEtΥψΛΛRτ≤ψtαcμΛEiρsΛâ��lαπstΛαπEcρψψΛμ≤tαρπsEαπEΥ≤dψρπαcE EdΛc≤ySEPhysicsi
LettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2002QEZYUQEV^ZRV_^ 4.2 13

251
zΛ≤ψcΥEΞρψEπΛutψ≤μEoαΣΣsE≥ρsρπsEρΞEtΥΛEναπαν≤μEsuτΛψsyννΛtψαcEst≤πd≤ψdEνρdΛμEαπEΛPΛâ��E
απtΛψ≤ctαρπsE≤tEuτEtρEWU_´ nΛ}SEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE2002QEZYZQEXURYW

4.2 13

250
tΛ≤suψΛνΛπtEρΞEcΥ≤ψΣΛdRτ≤ψtαcμΛEνuμtατμαcαtyEdαstψα≥utαρπsE≤πdEtΥΛαψEoχEνρνΛπtsEαπEΥ≤dψρπαcE E
dΛc≤ysE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2003QE
Z]]QEVU_RVV_

4.2 13

249 tΛ≤suψΛνΛπtEρΞEtΥΛEcψρssEsΛctαρπEΞρψEρτΛπR≥Λ≤utyEτψρductαρπEαπEτΥρtρπâ��τΥρtρπEcρμμαsαρπsE≤tEslwSE
PhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2005QE[V_QE]VR^V 4.2 13

248
tΛ≤suψΛνΛπtEρΞEtΥΛE~P~â��˛‡EcψρssEsΛctαρπE≤πdEdαψΛctEμαναtsEρπE≤πρν≤μρusEχu≤ψtαcEΣ≤uΣΛE≥ρsρπE
cρuτμαπΣsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE
2000QEY_UQEV^]RV_Z

4.2 13

247
tΛ≤suψΛνΛπtEρΞEtΥΛE~Rτ≤αψEτψρductαρπEcψρssEsΛctαρπE≤πdE~RdΛc≤yE≥ψ≤πcΥαπΣEΞψ≤ctαρπsEαπEΛPΛâ��E
απtΛψ≤ctαρπsE≤tE´ nΛ}SEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE
2000QEY_[QEV_RXX

4.2 13

246
jρπstψuctαρπE≤πdEτΛψΞρψν≤πcΛEρΞEtΥΛEsXEcΛπtψ≤μEtψ≤cηαπΣEdΛtΛctρψSENucleariInstrumentsiandiMethodsi
iniPhysicsiResearchviSectioniA:iAcceleratorsviSpectrometersviDetectorsiandiAssociatediEquipmentQE
1993QEXXWQEXXRZZ

1.2 13

245
tΛ≤suψΛνΛπtEρΞEMΥ≥ρxE{t}{≥≤ψ{Υ≥ρxE{t}}}NEπρψν≤μαsΛdEνuμtαRdαΞΞΛψΛπtα≤μEcψρssEsΛctαρπsEαπEM{tΛxtE
{τ}}{tΛxtE{τ}}ENEcρμμαsαρπsE≤tEMsχψt{s}dVXQ{tΛxtE{{Λ}}}ENQE≤πdEsανuμt≤πΛρusEdΛtΛψναπ≤tαρπEρΞEtΥΛEstψρπΣE
cρuτμαπΣEstψΛπΣtΥQEtρτEχu≤ψηEτρμΛEν≤ssQE≤πdEτ≤ψtρπEdαstψα≥utαρπEΞuπctαρπsSEEuropeaniPhysicali
JournaliCQE2020QE^UQEV

4.2 13

244 zΛ≤ψcΥEΞρψEMEν≤tΥψν{t}ρvΛψμαπΛ{ν≤tΥψν{t}}ν≤tΥψν{o}ENEτψρductαρπEαπEtΥΛE≤μμRγΛtEΞαπ≤μEst≤tΛEαπE
τψρtρπRτψρtρπEcρμμαsαρπsE≤tEMEsχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 13

243 tΛ≤suψΛνΛπtEρΞEtΥΛEtρτEχu≤ψηEν≤ssEwαtΥEμΛτtρπPγΛtsEΞαπ≤μEst≤tΛsEusαπΣEcρμμαsαρπsE≤tSEEuropeani
PhysicaliJournaliCQE2018QE]^QE^_V 4.2 13

242 zΛ≤ψcΥEΞρψEd≤ψηEν≤ttΛψEτψρducΛdEαπE≤ssρcα≤tαρπEwαtΥE≤EoαΣΣsE≥ρsρπEdΛc≤yαπΣEtρE≤Eτ≤αψEρΞE≥ρttρνE
χu≤ψηsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tSEEuropeaniPhysicaliJournaliCQE2019QE]_QEW^U 4.2 12

241 zΛ≤ψcΥEΞρψEdαψΛctEtρτEsχu≤ψηEτ≤αψEτψρductαρπEαπEΛvΛπtsEwαtΥEρπΛEμΛτtρπQEγΛtsQE≤πdEναssαπΣEtψ≤πsvΛψsΛE
νρνΛπtuνE≤tEVXE{Λ}EwαtΥEtΥΛEjtzEΛxτΛψανΛπtSEJournaliofiHighiEnergyiPhysicsQE2020QEWUWUQEV 5.4 12

240
tΛ≤suψΛνΛπtEρΞEtΥΛEτψρductαρπEcψρssEsΛctαρπEΞρψEMEν≤tΥψν{ }Σ≤νν≤EtρEπuEρvΛψμαπΛ{πu}Σ≤νν≤ENEαπE
ττEcρμμαsαρπsE≤tEMEsχψt{s}EdE]ENE{Λ}E≤πdEμαναtsEρπE  ˛‡E≤πdE ˛‡˛‡EtψατμΛEΣ≤uΣΛE≥ρsρπEcρuτμαπΣsSEJournaliofi
HighiEnergyiPhysicsQE2013QEWUVXQEV

5.4 12

239 zΛ≤ψcΥEΞρψEΥΛ≤vyEχu≤ψηsEdΛc≤yαπΣEαπtρE≤EtρτEχu≤ψηE≤πdE≤E~EρψE E≥ρsρπEusαπΣEμΛτtρπEPEγΛtsEΛvΛπtsEαπE
ττEcρμμαsαρπsE≤tEMEsχψt{s}d]ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2013QEWUVXQEV 5.4 12

(2013-2012)

27



238 zΛ≤ψcΥEΞρψEχu≤ψηEcρντρsαtΛπΛssEαπEdαγΛtE≤πΣuμ≤ψEdαstψα≥utαρπsEΞψρνEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE]{E}ENE
{Λ}SEJournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 12

237 zΛ≤ψcΥEΞρψEtΥαψdRΣΛπΛψ≤tαρπEμΛτtρχu≤ψηsE≤πdEsc≤μ≤ψE≥ρttρνEχu≤ψηsEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d]b{Λ}E
NSEJournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 12

236 zΛ≤ψcΥEΞρψEμαΣΥtEψΛsρπ≤πcΛsEdΛc≤yαπΣEαπtρEτ≤αψsEρΞEνuρπsE≤sE≤EsαΣπ≤μEρΞEπΛwEτΥysαcsSEJournaliofiHighi
EnergyiPhysicsQE2011QEWUVVQEV 5.4 12

235 tΛ≤suψΛνΛπtEρΞEˇ�Eτρμ≤ψαs≤tαρπE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1998QEYW_QEX^]RX_^ 4.2 12

234
hπΣuμ≤ψEνuμtατμαcαtyEΞμuctu≤tαρπsEαπEΥ≤dψρπαcE EdΛc≤ysE≤πdEcρντ≤ψαsρπEtρExjkEνρdΛμsE≤πdE≤π≤μytαc≤μE
c≤μcuμ≤tαρπsSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1998QE
YW^QEV^[RV_[

4.2 12

233 |ττΛψEμαναtEρπEtΥΛEμαΞΛtανΛEdαΞΞΛψΛπcΛEρΞEsΥρψtRE≤πdEμρπΣRμαvΛdEiUsEνΛsρπsSEPhysicsiLettersviSectioni
B:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1998QEYX^QEYV]RYW_ 4.2 12

232 ˛�E≤πdE˛£UEτ≤αψEτψρductαρπEαπEtwρRτΥρtρπEcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE2002QEZX[QEWYRXX 4.2 12

231 tΛ≤suψΛνΛπtEρΞEtΥΛEΛPΛâ��Re ˛‡˛‡EcψρssEsΛctαρπE≤πdEdΛtΛψναπ≤tαρπEρΞEχu≤ψtαcEΣ≤uΣΛE≥ρsρπEcρuτμαπΣsE≤tE
slwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2000QEY]^QEX_RY_ 4.2 12

230 oΛ≤vyEχu≤ψηρπαuνEτψρductαρπEαπE EdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticlei
andiHighwEnergyiPhysicsQE1999QEYZXQE_YRVU[ 4.2 12

229 zΛ≤ψcΥEΞρψEtΥΛEdΛc≤ysEidUEReE˛‡˛‡E≤πdEisUEReE˛‡˛‡SEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticlei
andiHighwEnergyiPhysicsQE1995QEX[XQEVX]RVYY 4.2 12

228 tΛ≤suψΛνΛπtEρΞE˛•cEτψρductαρπEαπEuπt≤ΣΣΛdEtwρRτΥρtρπEcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1993QEXV^QEZ]ZRZ^W 4.2 12

227 ztudαΛsEρΞE≤πdEνΛsρπsEαπcμudαπΣEtΥΛEρ≥sΛψv≤tαρπEρΞEtΥΛEdΛc≤yEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tSE
EuropeaniPhysicaliJournaliCQE2018QE]^QE_X_ 4.2 12

226 lμΛctψρwΛ≤ηEτψρductαρπEρΞEtwρEγΛtsEαπE≤ssρcα≤tαρπEwαtΥE≤E E≥ρsρπEαπEτψρtρπâ��τψρtρπEcρμμαsαρπsE≤tE
Msχψt{s}dENEVXMQtΛxtE{{Λ}}NSEEuropeaniPhysicaliJournaliCQE2018QE]^QEV 4.2 12

225 tΛ≤suψΛνΛπtEρΞEγΛtEνuμtατμαcαtyEdαstψα≥utαρπsEαπE¯mρψνuμ≤aEsΛΛEtΛxtµEτψρductαρπEαπEττEcρμμαsαρπsE≤tE
¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2014QE]YQEXUVY 4.2 11

224 zΛ≤ψcΥEΞρψEsuτΛψsyννΛtψyEαπEtΥΛEvΛctρψR≥ρsρπEΞusαρπEtρτρμρΣyEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEME
sχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2015QEWUVZQEV 5.4 11

223 tΛ≤suψΛνΛπtEρΞEtΥΛEuπdΛψμyαπΣEΛvΛπtE≤ctαvαtyEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdEUS_ENE≤πdE]E{Λ}EwαtΥEtΥΛE
πρvΛμEγΛtR≤ψΛ≤TνΛdα≤πE≤ττψρ≤cΥSEJournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 11

222 mρψw≤ψdEΛπΛψΣyEΞμρwQEcΛπtψ≤μEcΥ≤ψΣΛdRτ≤ψtαcμΛEνuμtατμαcαtαΛsQE≤πdEτsΛudρψ≤ταdαtyEΣ≤τsEαπE~E≤πdE E
≥ρsρπEΛvΛπtsEΞψρνEττEcρμμαsαρπsE≤tEMsχψt{s}dE]NE{Λ}SEEuropeaniPhysicaliJournaliCQE2012QE]WQEV 4.2 11

221 zΛ≤ψcΥEΞρψEtΥΛEst≤πd≤ψdEνρdΛμEoαΣΣsE≥ρsρπEαπEtΥΛEoEReE  EReEâ��Pâ��â�� ˇ�Pˇ�â��EdΛc≤yEcΥ≤ππΛμEαπEττEcρμμαsαρπsE≤tE
MEsχψtE{s}EdE{]}b{tΛxt{{Λ}}}ENSEJournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 11
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220 pπcμusαvΛEˇ�EUE≤πdErzEUEτψρductαρπEαπEtwρRτΥρtρπEcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE2002QEZWYQEYYRZY 4.2 11

219 tΛ≤suψΛνΛπtEρΞEtΥΛEτψρ≥≤≥αμαtyEρΞEΣμuρπEsτμαttαπΣEαπtρEcΥ≤ψνΛdEχu≤ψηsEαπEΥ≤dψρπαcE EdΛc≤ysSEPhysicsi
LettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2000QEY][QEWYXRWZZ 4.2 11

218 zΛ≤ψcΥEΞρψE≤πρν≤μρusE  ˛‡E≤πdE ˛‡˛‡EcρuτμαπΣsEαπEtΥΛEτψρcΛssEΛPΛâ��Re ˛‡E≤tEslwSEPhysicsiLettersviSectioni
B:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2000QEY^_QEZZR[Y 4.2 11

217 zΛ≤ψcΥΛsEΞρψEsc≤μ≤ψEtρτE≤πdEsc≤μ≤ψE≥ρttρνEχu≤ψηsEαπEΛPΛâ��EαπtΛψ≤ctαρπsE≤tEV[VEnΛ}Eâ�⁄sâ�⁄EV^XEnΛ}SE
PhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEYYZQEYW^RYX^ 4.2 11

216
tΛ≤suψΛνΛπtEρΞEtΥΛEΛPΛâ��Re Re≥≥EEΞρψw≤ψdR≥≤cηw≤ψdE≤syννΛtψyE≤πdEtΥΛEiUiEUEναxαπΣEτ≤ψ≤νΛtΛψE
usαπΣEτψρντtEμΛτtρπsSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyi
PhysicsQE1999QEYY^QEVZWRV[W

4.2 11

215 zΛ≤ψcΥEΞρψEΥΛ≤vyEαsρsαπΣμΛtEπΛutψαπρsEαπEΛPΛâ��E≤ππαΥαμ≤tαρπE≤tEnΛ}SEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEY[VQEX_]RYUY 4.2 11

214 lvαdΛπcΛEΞρψEΣμuρπEαπtΛψΞΛψΛπcΛEαπEΥ≤dψρπαcE EdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1995QEXZXQEVYZRVZY 4.2 11

213 zΛ≤ψcΥEΞρψEπΛwEτ≤ψtαcμΛsEαπEΥ≤dψρπαcEΛvΛπtsEwαtΥEαsρμ≤tΛdEτΥρtρπsSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1996QEX^^QEYU_RYV^ 4.2 11

212 kΛtΛψναπ≤tαρπEρΞEχu≤ψηEΛμΛctψρwΛ≤ηEcρuτμαπΣsEΞψρνEdαψΛctEτΥρtρπEτψρductαρπEαπEΥ≤dψρπαcE EdΛc≤ysSE
PhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1993QEXUVQEVX[RVYY 4.2 11

211 pπcμusαvΛEsΛ≤ψcΥEΞρψEtΥΛEcΥ≤ψνμΛssEψ≤dα≤tαvΛEdΛc≤yEρΞEtΥΛE≥Rχu≤ψηEM≥EReEs˛‡NSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1993QEXV]QE[X]R[Y[ 4.2 11

210 tΛ≤suψΛνΛπtsEρΞEdαΞΞΛψΛπtα≤μE E≥ρsρπEτψρductαρπEcψρssEsΛctαρπsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEME
sχψt{s}ENEdEVXE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2019QEWUV_QEV 5.4 11

209 wΛψΞρψν≤πcΛEρΞEtΥΛEψΛcρπstψuctαρπE≤πdEαdΛπtαΞαc≤tαρπEρΞEΥαΣΥRνρνΛπtuνEνuρπsEαπEτψρtρπRτψρtρπE
cρμμαsαρπsE≤tEâ��sEdEVXE{Λ}SEJournaliofiInstrumentationQE2020QEVZQEwUWUW]RwUWUW] 1 11

208 zΛ≤ψcΥEΞρψE ˛‡EψΛsρπ≤πcΛsEusαπΣEμΛτtρπαcE≤πdEΥ≤dψρπαcEΞαπ≤μEst≤tΛsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEME
sχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 11

207
tΛ≤suψΛνΛπtsEρΞEtΥΛEττEReE~ EαπcμusαvΛE≤πdEdαΞΞΛψΛπtα≤μEτψρductαρπEcψρssEsΛctαρπsE≤πdEcρπstψ≤απtsE
ρπEcΥ≤ψΣΛdE≤πρν≤μρusEtψατμΛEΣ≤uΣΛEcρuτμαπΣsE≤tEMEsχψt{s}ENEdEVXE{Λ}SEJournaliofiHighiEnergyiPhysicsQE
2019QEWUV_QEV

5.4 10

206 hEνuμtαRdανΛπsαρπ≤μEsΛ≤ψcΥEΞρψEπΛwEΥΛ≤vyEψΛsρπ≤πcΛsEdΛc≤yαπΣEtρE≥ρρstΛdEQEQEρψE≥ρsρπEτ≤αψsEαπEtΥΛE
dαγΛtEΞαπ≤μEst≤tΛE≤tEVX´ SEEuropeaniPhysicaliJournaliCQE2020QE^UQEWX] 4.2 10

205 zΛ≤ψcΥEΞρψEΛxcαtΛdEμΛτtρπsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEMEsχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyi
PhysicsQE2016QEWUV[QEV 5.4 10

204
tΛ≤suψΛνΛπtEρΞEtΥΛEΥ≤dψρπαcE≤ctαvαtyEαπEΛvΛπtsEwαtΥE≤E E≤πdEtwρEγΛtsE≤πdEΛxtψ≤ctαρπEρΞEtΥΛEcψρssE
sΛctαρπEΞρψEtΥΛEΛμΛctψρwΛ≤ηEτψρductαρπEρΞE≤E EwαtΥEtwρEγΛtsEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d]ENE{Λ}SE
JournaliofiHighiEnergyiPhysicsQE2013QEWUVXQEV

5.4 10

203 zΛ≤ψcΥEΞρψEτΥysαcsE≥ΛyρπdEtΥΛEst≤πd≤ψdEνρdΛμEαπEΛvΛπtsEwαtΥEμΛτtρπsQEγΛtsQE≤πdEμ≤ψΣΛEtψ≤πsvΛψsΛE
νρνΛπtuνEαν≥≤μ≤πcΛEαπEττEcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2013QE]XQEWY_X4.2 10

(2013-2002)

29



202 zΛ≤ψcΥEΞρψEπΛwEτΥysαcsEwαtΥEμρπΣRμαvΛdEτ≤ψtαcμΛsEdΛc≤yαπΣEtρEτΥρtρπsE≤πdEναssαπΣEΛπΛψΣyEαπEττE
cρμμαsαρπsE≤tEMEsχψt{s}d]ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 10

201 zΛ≤ψcΥEΞρψEsuτΛψsyννΛtψyEαπEΛvΛπtsEwαtΥE≤EμΛτtρπQE≤EτΥρtρπQE≤πdEμ≤ψΣΛEναssαπΣEtψ≤πsvΛψsΛEΛπΛψΣyEαπE
ττEcρμμαsαρπsE≤tEMEsχψtE{s}EdE]ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2011QEWUVVQEV 5.4 10

200 zΛ≤ψcΥEΞρψEΛxcαtΛdEμΛτtρπsEαπEΛPΛâ��E≤ππαΥαμ≤tαρπE≤tEsdV[VEnΛ}SEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1997QEYUVQEVX_RVY_ 4.2 10

199 tΛ≤suψΛνΛπtEρΞE~Rτ≤αψEcψρssEsΛctαρπsEαπEΛPΛâ��EαπtΛψ≤ctαρπsE≤tE≤πdE~RdΛc≤yE≥ψ≤πcΥαπΣEΞψ≤ctαρπsSE
PhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1997QEYU]QEYV_RYXV 4.2 10

198 wΥρtρπEstψuctuψΛEΞuπctαρπsE≤πdE≤zανutΥ≤μEcρψψΛμ≤tαρπsEρΞEμΛτtρπEτ≤αψsEαπEt≤ΣΣΛdE˛‡˛‡EcρμμαsαρπsSE
PhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1998QEYX^QEX[XRX]^ 4.2 10

197 tΛ≤suψΛνΛπtEρΞEtΥΛE≤vΛψ≤ΣΛEμαΞΛtανΛEρΞE≥RΥ≤dψρπsEαπE EdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1998QEYV[QEWWURWXW 4.2 10

196 zΛ≤ψcΥEΞρψEπΛwEτΥysαcsEτΥΛπρνΛπ≤EαπEΞΛψναρπRτ≤αψEτψρductαρπE≤tEslwSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1998QEYXXQEV[XRV]Z 4.2 10

195 tuρπRτ≤αψE≤πdEt≤uRτ≤αψEτψρductαρπEαπEtwρRτΥρtρπEcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2004QEZ^ZQEZXR[W 4.2 10

194 ztudyEρΞEνuμtατΥρtρπEΞαπ≤μEst≤tΛsE≤πdEtΛstsEρΞExlkEαπEΛPΛâ��EcρμμαsαρπsE≤tEsEuτEtρEWU_EnΛ}SEPhysicsi
LettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2002QEZXVQEW^RX^ 4.2 10

193 tΛ≤suψΛνΛπtEρΞEΛxcμusαvΛESEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyi
PhysicsQE2005QE[VZQEV_RXU 4.2 10

192 tΛ≤suψΛνΛπtEρΞEtΥΛEt≤uE≥ψ≤πcΥαπΣEΞψ≤ctαρπsEαπtρEμΛτtρπsSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE2001QEZU]QEY]R[U 4.2 10

191 tΛ≤suψΛνΛπtEρΞEαπcμusαvΛEkO´–EτψρductαρπEαπEtwρRτΥρtρπEcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEY[]QEVX]RVY[ 4.2 10

190 lπΛψΣyE≤πdEτ≤ψtαcμΛEΞμρwEαπEtΥψΛΛRγΛtE≤πdEψ≤dα≤tαvΛEtwρRγΛtEΛvΛπtsEΞψρνEΥ≤dψρπαcE EdΛc≤ysSEPhysicsi
LettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1995QEXYZQE]YR^Y 4.2 10

189 tΛ≤suψΛνΛπtEρΞE˛•EτψρductαρπEαπEtwρE≤πdEtΥψΛΛRγΛtEΛvΛπtsEΞψρνEΥ≤dψρπαcE EdΛc≤ysE≤tEslwSEPhysicsi
LettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1996QEX]VQEVW[RVX[ 4.2 10

188 v≥sΛψv≤tαρπEρΞEνuμtατμΛEΥ≤ψdEτΥρtρπEΞαπ≤μEst≤tΛsE≤tEnΛ}E≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1996QEX^YQEXWXRXXW 4.2 10

187 tΛ≤suψΛνΛπtEρΞEtΥΛEidUEνΛsρπEρscαμμ≤tαρπEΞψΛχuΛπcySEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1996QEX^XQEY^]RY_^ 4.2 10

186 zΛ≤ψcΥEΞρψEtΥΛE≤ssρcα≤tΛdEτψρductαρπEρΞE≤EoαΣΣsE≥ρsρπEwαtΥE≤EsαπΣμΛEtρτEχu≤ψηEαπEτψρtρπRτψρtρπE
cρμμαsαρπsE≤tEMEsχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 10

185
tΛ≤suψΛνΛπtsEρΞEdαΞΞΛψΛπtα≤μEcψρssEsΛctαρπsEρΞEtρτEχu≤ψηEτ≤αψEτψρductαρπE≤sE≤EΞuπctαρπEρΞEηαπΛν≤tαcE
ΛvΛπtEv≤ψα≤≥μΛsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEMEsχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2018
QEWUV^QEV

5.4 10
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184 hzανutΥ≤μEdΛcρψψΛμ≤tαρπEρΞEγΛtsEwαdΛμyEsΛτ≤ψ≤tΛdEαπEψ≤ταdαtyEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d]ENE{Λ}SE
JournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 9

183 o≤ψdRτΥρtρπEτψρductαρπE≤tE≤πdEV]WEnΛ}E≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1997QEYVXQEVZ_RV[[ 4.2 9

182 zΛ≤ψcΥEΞρψEyRτ≤ψαtyE≥ψΛ≤ηαπΣEsπΛutψαπρEΛxcΥ≤πΣΛE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1997QEYVYQEX]XRX^V 4.2 9

181
zΛ≤ψcΥEΞρψEπΛutψ≤μEoαΣΣsE≥ρsρπsEρΞEtΥΛEναπαν≤μEsuτΛψsyννΛtψαcEst≤πd≤ψdEνρdΛμEαπE
ΛPΛâ��απtΛψ≤ctαρπsE≤tEsEdEVXUEREV^XEnΛ}SEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1998QEYX[QEX^_RYUW

4.2 9

180 wψρductαρπEρΞEsαπΣμΛE~E≥ρsρπsE≤tEnΛ}E≤πdEνΛ≤suψΛνΛπtEρΞE~~˛‡EΣ≤uΣΛEcρuτμαπΣsSEPhysicsiLettersvi
SectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2000QEY^]QEWW_RWYU 4.2 9

179 zΛ≤ψcΥEΞρψEcΥ≤ψΣΛdEoαΣΣsE≥ρsρπsEαπEΛPΛâ��EcρμμαsαρπsE≤tEcΛπtψΛRρΞRν≤ssEΛπΛψΣαΛsE≥ΛtwΛΛπEVXUE≤πdE
V^XEnΛ}SEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEYY[QEX[^RX]]4.2 9

178 tΛ≤suψΛνΛπtEρΞEtΥΛEwΛ≤ηEcΥ≤ψΣΛdEcuψψΛπtEstψuctuψΛEαπEsΛναμΛτtρπαcE≥RΥ≤dψρπEdΛc≤ysE≤tEtΥΛE EτΛ≤ηSE
PhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1995QEXZVQEX]ZRX^[ 4.2 9

177
zΛ≤ψcΥEΞρψEμΛτtρπEΞμ≤vρuψEvαρμ≤tαπΣEdΛc≤ysEρΞEΥΛ≤vyEψΛsρπ≤πcΛsE≤πdEχu≤πtuνE≥μ≤cηEΥρμΛsEtρE≤πE
¯mρψνuμ≤aEsΛΛEtΛxtµEτ≤αψEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournali
CQE2016QE][QEXV]

4.2 9

176 zΛ≤ψcΥEΞρψE≥μ≤cηEΥρμΛsE≤πdEsτΥ≤μΛψρπsEαπEΥαΣΥRνuμtατμαcαtyEΞαπ≤μEst≤tΛsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEME
sχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 9

175 tΛ≤suψΛνΛπtEρΞEcΥ≤ψΣΛdEτ≤ψtαcμΛEsτΛctψ≤EαπEναπανuνR≥α≤sEΛvΛπtsEΞψρνEτψρtρπRτψρtρπEcρμμαsαρπsE≤tSE
EuropeaniPhysicaliJournaliCQE2018QE]^QE[_] 4.2 9

174 tΛ≤suψΛνΛπtEρΞEtρτEχu≤ψηEτ≤αψEτψρductαρπEαπE≤ssρcα≤tαρπEwαtΥE≤E E≥ρsρπEαπEτψρtρπRτψρtρπEcρμμαsαρπsE
≤tEMEsχψt{ν≤tΥψν{s}}ENEdEVXE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2020QEWUWUQEV 5.4 8

173 zΛ≤ψcΥEΞρψEsEcΥ≤ππΛμEsαπΣμΛEtρτEχu≤ψηEτψρductαρπEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}d]ENE≤πdE^E{Λ}SEJournaliofi
HighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 8

172 zΛ≤ψcΥEΞρψEd≤ψηEν≤ttΛψEτψρducΛdEαπE≤ssρcα≤tαρπEwαtΥE≤EsαπΣμΛEtρτEχu≤ψηEρψE≤EtρτEχu≤ψηEτ≤αψEαπE
τψρtρπRτψρtρπEcρμμαsαρπsE≤tEMEsχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2019QEWUV_QEV 5.4 8

171 tΛ≤suψΛνΛπtEρΞEtΥΛEtρτEχu≤ψηEν≤ssEusαπΣEsαπΣμΛEtρτEχu≤ψηEΛvΛπtsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tE
¯mρψνuμ≤aEsΛΛEtΛxtµ´ {Λ}SEEuropeaniPhysicaliJournaliCQE2017QE]]QEXZY 4.2 8

170 tΛ≤suψΛνΛπtEρΞEtΥΛEtψατμΛRdαΞΞΛψΛπtα≤μEdαγΛtEcψρssEsΛctαρπEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tE≤πdE
cρπstψ≤απtsEρπEτ≤ψtρπEdαstψα≥utαρπEΞuπctαρπsSEEuropeaniPhysicaliJournaliCQE2017QE]]QE]Y[ 4.2 8

169 wΛψΞρψν≤πcΛEstudyEρΞEtΥΛEjtzE≥≤ψψΛμEψΛsαstαvΛEτμ≤tΛEcΥ≤ν≥ΛψsEwαtΥEcρsναcEψ≤ysSEJournaliofi
InstrumentationQE2010QEZQE{UXUV]R{UXUV] 1 8

168 hμαΣπνΛπtEρΞEtΥΛEjtzEνuρπEsystΛνEwαtΥEcρsναcRψ≤yE≤πdE≥Λ≤νRΥ≤μρEνuρπsSEJournaliofi
InstrumentationQE2010QEZQE{UXUWUR{UXUWU 1 8

167 zΛ≤ψcΥEΞρψEΥΛ≤vyEπΛutψ≤μE≤πdEcΥ≤ψΣΛdEμΛτtρπsEαπEΛPΛâ��E≤ππαΥαμ≤tαρπE≤tSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1997QEYVWQEV^_RWUU 4.2 8

(1997-2016)
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166 tΛ≤suψΛνΛπtEρΞEtΥΛE R≥ρsρπEν≤ssEusαπΣEΛPΛâ��Re ˛‡EΛvΛπtsE≤tEcΛπtψΛRρΞRν≤ssEΛπΛψΣαΛsE≤≥ρvΛEtΥΛE E
τρμΛSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2004QEZ^ZQEYWRZW 4.2 8

165 pπcμusαvΛEkO´–EτψρductαρπEαπEtwρRτΥρtρπEcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE2002QEZXZQEZ_R[_ 4.2 8

164 wψρtρπâ��≤πtατψρtρπEτ≤αψEτψρductαρπEαπEtwρRτΥρtρπEcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2003QEZ]VQEVVRWU 4.2 8

163 tΛ≤suψΛνΛπtEρΞEtΥΛEψuππαπΣEρΞEtΥΛEΛμΛctψρν≤ΣπΛtαcEcρuτμαπΣE≤tEμ≤ψΣΛEνρνΛπtuνRtψ≤πsΞΛψE≤tEslwSE
PhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2005QE[WXQEW[RX[ 4.2 8

162
zΛ≤ψcΥEΞρψEπΛutψ≤μEoαΣΣsE≥ρsρπsEρΞEtΥΛEναπαν≤μEsuτΛψsyννΛtψαcEst≤πd≤ψdEνρdΛμEαπEΛPΛâ��E
απtΛψ≤ctαρπsE≤tEsdV_Wâ��WUWEnΛ}SEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE2001QEZUXQEWVRXX

4.2 8

161 zΛ≤ψcΥEΞρψE≤EoαΣΣsE≥ρsρπEdΛc≤yαπΣEαπtρEtwρEτΥρtρπsEαπEΛPΛâ��EαπtΛψ≤ctαρπsE≤tEsEdEV^_EnΛ}SEPhysicsi
LettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2000QEY^_QEVVZRVWY 4.2 8

160 zΛ≤ψcΥEΞρψEuπst≤≥μΛEsΛχuΛπtα≤μEπΛutψ≤μE≤πdEcΥ≤ψΣΛdEΥΛ≤vyEμΛτtρπsEαπEΛPΛâ��E≤ππαΥαμ≤tαρπE≤tEsdVXUE≤πdE
VX[EnΛ}SEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1996QEX]]QEXUYRXVW4.2 8

159 hEstudyEρΞEΞρuψRΞΛψναρπEτψρcΛssΛsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1994QEXWVQEW^XRW_Y 4.2 8

158 zΛ≤ψcΥEΞρψEμΛτtρπEΞμ≤vρuψEvαρμ≤tαρπEαπE UEdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1991QEW]VQEYZXRY[U 4.2 8

157 tΛ≤suψΛνΛπtEρΞEtΥΛEuπdΛψμyαπΣEΛvΛπtE≤ctαvαtyEαπEαπcμusαvΛE E≥ρsρπEτψρductαρπEαπEτψρtρπRτψρtρπE
cρμμαsαρπsE≤tEMEsχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 8

156 tΛ≤suψΛνΛπtEρΞEtΥΛEτψρductαρπEcψρssEsΛctαρπEρΞE≤E~´ ≥ρsρπEαπE≤ssρcα≤tαρπEwαtΥEtwρE≥EγΛtsEαπEττE
cρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2017QE]]QE_W 4.2 7

155 tΛ≤suψΛνΛπtEρΞEtΥΛEΛπΛψΣyEdΛπsαtyE≤sE≤EΞuπctαρπEρΞEτsΛudρψ≤ταdαtyEαπEτψρtρπâ��τψρtρπEcρμμαsαρπsE≤tE
Msχψt{s}EdVXQtΛxtE{{Λ}}ENSEEuropeaniPhysicaliJournaliCQE2019QE]_QEV 4.2 7

154 zΛ≤ψcΥEΞρψEψ≤ψΛEdΛc≤ysEρΞE≤πdEoαΣΣsE≥ρsρπsEtρE≤πdE≤EτΥρtρπEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEdEVXSE
EuropeaniPhysicaliJournaliCQE2019QE]_QE_Y 4.2 7

153 zΛ≤ψcΥEΞρψEΥΛ≤vyEψΛsρπ≤πcΛsEdΛc≤yαπΣEαπtρEtwρEoαΣΣsE≥ρsρπsEρψEαπtρE≤EoαΣΣsE≥ρsρπE≤πdE≤E~EρψE E
≥ρsρπEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEVXE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2019QEWUV_QEV 5.4 7

152 zΛ≤ψcΥEΞρψEd≤ψηEν≤ttΛψEτ≤ψtαcμΛsEτψρducΛdEαπE≤ssρcα≤tαρπEwαtΥE≤EoαΣΣsE≥ρsρπEαπEτψρtρπRτψρtρπE
cρμμαsαρπsE≤tEMEsχψt{ν≤tΥψν{s}}ENEdEVXE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2020QEWUWUQEV 5.4 7

151 zΛ≤ψcΥEΞρψEsuτΛψsyννΛtψyEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}dVXENE{Λ}EαπEtΥΛEsαπΣμΛRμΛτtρπEΞαπ≤μEst≤tΛEusαπΣE
tΥΛEsuνEρΞEν≤ssΛsEρΞEμ≤ψΣΛRψ≤dαusEγΛtsSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 7

150 tΛ≤suψΛνΛπtEρΞEtρτEχu≤ψηEτρμ≤ψαs≤tαρπEαπEtRcΥ≤ππΛμEsαπΣμΛEtρτEχu≤ψηEτψρductαρπSEJournaliofiHighi
EnergyiPhysicsQE2016QEWUV[QEV 5.4 7

149 tΛ≤suψΛνΛπtEρΞEtΥΛE ˛‡EτψρductαρπEcψρssEsΛctαρπEαπEττEcρμμαsαρπsE≤tE^E{Λ}E≤πdEsΛ≤ψcΥEΞρψE≤πρν≤μρusE
tψατμΛEΣ≤uΣΛE≥ρsρπEcρuτμαπΣsSEJournaliofiHighiEnergyiPhysicsQE2015QEWUVZQEV 5.4 7

DimitriuBourilkov
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148 wψρductαρπEρΞEΛQE˛…E≤πdEˇ�Eτ≤αψsEαπEuπt≤ΣΣΛdEtwρRτΥρtρπEcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1997QEYU]QEXYVRXZU 4.2 7

147 zΛ≤ψcΥEΞρψEcρμρuψEsαπΣμΛtE≤πdEcρμρuψEψΛcρππΛctαρπEΛΞΞΛctsEαπEΥ≤dψρπαcE EdΛc≤ysE≤tEslwSEPhysicsi
LettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2004QEZ^VQEV_RXU 4.2 7

146 ztudyEρΞEtΥΛESEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2004QE
Z_]QEVV_RVXU 4.2 7

145 pπcμusαvΛEγΛtEτψρductαρπEαπEtwρRτΥρtρπEcρμμαsαρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE2004QE[UWQEVZ]RV[[ 4.2 7

144 o≤ψdRτΥρtρπEτψρductαρπE≤πdEtΛstsEρΞExlkE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE2000QEY]ZQEV_^RWUZ 4.2 7

143 zΛ≤ψcΥEΞρψE≤πEαπvαsα≥μyEdΛc≤yαπΣEoαΣΣsE≥ρsρπEαπEΛPΛâ��EcρμμαsαρπsE≤tEdEV^Xâ��V^_EnΛ}SEPhysicsiLettersvi
SectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2000QEY^ZQE^ZR_Y 4.2 7

142 zΛ≤ψcΥEΞρψEΥΛ≤vyEπΛutψ≤μE≤πdEcΥ≤ψΣΛdEμΛτtρπsEαπEΛPΛâ��E≤ππαΥαμ≤tαρπE≤tEsEdEV^XE≤πdEV^_EnΛ}SEPhysicsi
LettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEY[WQEXZYRX[Y 4.2 7

141 zΛ≤ψcΥEΞρψEcΥ≤ψΣΛdEoαΣΣsE≥ρsρπsEαπEΛPΛâ��EcρμμαsαρπsE≤tEsdV^_EnΛ}SEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEY[[QE]VR]^ 4.2 7

140 zΛ≤ψcΥEΞρψEyRτ≤ψαtyEvαρμ≤tαπΣEcΥ≤ψΣαπρE≤πdEπΛutψ≤μαπρEdΛc≤ysEαπEΛPΛâ��EcρμμαsαρπsEuτEtρEsdV^XEnΛ}SE
PhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1999QEYZ_QEXZYRX[[ 4.2 7

139 tΛ≤suψΛνΛπtEρΞEνuρπRτ≤αψEτψρductαρπE≤tEZUEnΛ}SEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1996QEX]YQEXXVRXYU 4.2 7

138 zΛ≤ψcΥEΞρψEπ≤ψψρwEΥαΣΥRν≤ssEψΛsρπ≤πcΛsEαπEψ≤dα≤tαvΛEdΛc≤ysEρΞEtΥΛE USEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1991QEW[WQEVZZRV[W 4.2 7

137 zΛ≤ψcΥEΞρψEd≤ψηEν≤ttΛψEτψρducΛdEαπE≤ssρcα≤tαρπEwαtΥE≤EμΛτtρπαc≤μμyEdΛc≤yαπΣE≥ρsρπEαπEτψρtρπRτψρtρπE
cρμμαsαρπsE≤tSEEuropeaniPhysicaliJournaliCQE2021QE^VQEVX 4.2 7

136
zΛ≤ψcΥEΞρψEΥΛ≤vyEψΛsρπ≤πcΛsEdΛc≤yαπΣEαπtρE≤EvΛctρψE≥ρsρπE≤πdE≤EoαΣΣsE≥ρsρπEαπEΞαπ≤μEst≤tΛsEwαtΥE
cΥ≤ψΣΛdEμΛτtρπsQEπΛutψαπρsE≤πdE≥Eχu≤ψηsE≤tEMEsχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2018QE
WUV^QEV

5.4 7

135 zΛ≤ψcΥEΞρψE≤EΥΛ≤vyEψΛsρπ≤πcΛEdΛc≤yαπΣEαπtρE≤E E≥ρsρπE≤πdE≤E EρψE~E≥ρsρπEαπEWâ��WχEΞαπ≤μEst≤tΛsE≤tEME
sχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 7

134 zΛ≤ψcΥEΞρψEd≤ψηEν≤ttΛψEτψρducΛdEαπE≤ssρcα≤tαρπEwαtΥE≤EoαΣΣsE≥ρsρπEdΛc≤yαπΣEtρE˛‡˛‡EρψEˇ�EPˇ�Eâ��E≤tEME
sχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 7

133 wψΛcαsαρπEμuναπρsαtyEνΛ≤suψΛνΛπtEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEαπEWUVZE≤πdEWUV[E≤tEjtzSE
EuropeaniPhysicaliJournaliCQE2021QE^VQE^UU 4.2 7

132 zΛ≤ψcΥEΞρψEsαπΣμΛEτψρductαρπEρΞEvΛctρψRμαηΛEχu≤ψηsEdΛc≤yαπΣEtρE≤EtρτEχu≤ψηE≤πdE≤E≥ρsρπEαπE
τψρtρπRτψρtρπEcρμμαsαρπsE≤tSEEuropeaniPhysicaliJournaliCQE2019QE]_QE_U 4.2 6

131 tΛ≤suψΛνΛπtEρΞEtΥΛEuπdΛψμyαπΣEΛvΛπtE≤ctαvαtyEusαπΣEcΥ≤ψΣΛdRτ≤ψtαcμΛEγΛtsEαπEτψρtρπRτψρtρπE
cρμμαsαρπsE≤tEMEsχψt{s}dWS][ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2015QEWUVZQEV 5.4 6

(2015-1997)
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130 tαxΛdEΥαΣΥΛψRρψdΛψE≤παsρtψρταcEΞμρwE≤πdEπρπμαπΛ≤ψEψΛsτρπsΛEcρΛΞΞαcαΛπtsEρΞEcΥ≤ψΣΛdEτ≤ψtαcμΛsEαπE
cρμμαsαρπsE≤tE≤πdEZSUWSEEuropeaniPhysicaliJournaliCQE2020QE^UQEZXY 4.2 6

129 tΛ≤suψΛνΛπtEρΞEΛμΛctψρwΛ≤ηEτψρductαρπEρΞE≤E≥ρsρπEαπE≤ssρcα≤tαρπEwαtΥEtwρEγΛtsEαπEτψρtρπRτψρtρπE
cρμμαsαρπsE≤tSEEuropeaniPhysicaliJournaliCQE2020QE^UQEYX 4.2 6

128 tΛ≤suψΛνΛπtEρΞEdαγΛtE≤zανutΥ≤μEdΛcρψψΛμ≤tαρπEαπEττ´ cρμμαsαρπsE≤tE¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeani
PhysicaliJournaliCQE2016QE][QEZX[ 4.2 6

127 zΛ≤ψcΥEΞρψE≤EΥΛ≤vyEψΛsρπ≤πcΛEdΛc≤yαπΣEtρE≤EtρτEχu≤ψηE≤πdE≤EvΛctρψRμαηΛEtρτEχu≤ψηEαπEtΥΛEμΛτtρπEPE
γΛtsEΞαπ≤μEst≤tΛEαπEττEcρμμαsαρπsE≤tEMsχψt{s}EdEVXQtΛxtE{{Λ}}ENSEEuropeaniPhysicaliJournaliCQE2019QE]_QEV 4.2 6

126 ztψρπΣEcρuτμαπΣEψuππαπΣQEΣ≤uΣΛEcρuτμαπΣEuπαΞαc≤tαρπE≤πdEtΥΛEsc≤μΛEρΞEπΛwEτΥysαcsSEJournaliofiHighi
EnergyiPhysicsQE2015QEWUVZQEV 5.4 6

125 zΛ≤ψcΥEΞρψEtΥΛEst≤πd≤ψdEνρdΛμEoαΣΣsE≥ρsρπEτψρducΛdEαπE≤ssρcα≤tαρπEwαtΥE~E≤πdE E≥ρsρπsEαπEττE
cρμμαsαρπsE≤tEMEsχψt{s}d]EN{Λ}SEJournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 6

124 wΛψΞρψν≤πcΛEρΞEtΥΛEjtzEdψαΞtEtu≥ΛEcΥ≤ν≥ΛψsEwαtΥEcρsναcEψ≤ysSEJournaliofiInstrumentationQE2010QEZQE{UXUVZR{UXUVZ1 6

123
tαssαπΣEν≤ssEsτΛctψ≤EαπEΥ≤dψρπαcEΛvΛπtsEΞψρνEΛPΛâ��cρμμαsαρπsE≤tEV[Vâ��V]WEnΛ}E≤πdEμαναtsEρπEαπvαsα≥μΛE
oαΣΣsEdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1998QE
YV^QEX^_RX_^

4.2 6

122 lxτΛψαΛπcΛEwαtΥEtΥΛEsXEvΛψtΛxEdψαΞtEcΥ≤ν≥ΛψE≤tEslwSENucleariInstrumentsiandiMethodsiiniPhysicsi
ResearchviSectioniA:iAcceleratorsviSpectrometersviDetectorsiandiAssociatediEquipmentQE2003QEZVZQEXVRX[ 1.2 6

121 {olEjh}lzEwyvqlj{Eâ��Ejρμμ≤≥ρψ≤tαvΛEhπ≤μysαsE}ΛψsαρπαπΣElπvαψρπνΛπtEzystΛνQE{olEjvklzoE
wyvqlj{Eâ��Ejvμμ≤≥ρψ≤tαvΛEklvΛμρτνΛπtEzoΛμμSEInternationaliJournaliofiModerniPhysicsiAQE2005QEWUQEX^^_RX^_W1.2 6

120 ztudyEρΞEtΥΛEτψρcΛssE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyi
PhysicsQE2001QEZUZQEY]RZ^ 4.2 6

119 pπcμusαvΛE˛£PE≤πdE˛£UEτψρductαρπEαπEΥ≤dψρπαcE EdΛc≤ysSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE2000QEY]_QE]_R^^ 4.2 6

118
tΛ≤suψΛνΛπtsEρΞEtΥΛEτψρductαρπEcψρssEsΛctαρπE≤πdEΞρψw≤ψdâ��≥≤cηw≤ψdE≤syννΛtψyE≤tE
cΛπtψΛRρΞRν≤ssEΛπΛψΣαΛsE≤≥ρvΛEtΥΛE EτρμΛE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE2000QEY^ZQE]VR^Y

4.2 6

117 kαψΛctEρ≥sΛψv≤tαρπEρΞEμρπΣαtudαπ≤μμyEτρμ≤ψαsΛdE~´–E≥ρsρπsSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE2000QEY]YQEV_YRWUY 4.2 6

116 zΛ≤ψcΥEΞρψEtΥΛE≤ssρcα≤tΛdEτψρductαρπEρΞEtΥΛEoαΣΣsE≥ρsρπEwαtΥE≤EtρτRχu≤ψηEτ≤αψE2014QEWUVYQEV 6

115 zΛ≤ψcΥEΞρψEdαψΛctEτ≤αψEτψρductαρπEρΞEsc≤μ≤ψEtρτEχu≤ψηsEαπEtΥΛEsαπΣμΛRE≤πdEdαμΛτtρπEcΥ≤ππΛμsEαπE
τψρtρπRτψρtρπEcρμμαsαρπsE≤tEMEsχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 6

114 tΛ≤suψΛνΛπtEρΞEtΥΛEdαΞΞΛψΛπtα≤μEkψΛμμR—≤πEcψρssEsΛctαρπEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEME
sχψt{ν≤tΥψν{s}}ENEdEVXE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2019QEWUV_QEV 5.4 6

113 tΛ≤suψΛνΛπtEρΞEtΥΛE≤vΛψ≤ΣΛEvΛψyEΞρψw≤ψdEΛπΛψΣyE≤sE≤EΞuπctαρπEρΞEtΥΛEtψ≤cηEνuμtατμαcαtyE≤tEcΛπtψ≤μE
τsΛudρψ≤ταdαtαΛsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tSEEuropeaniPhysicaliJournaliCQE2019QE]_QE^_X 4.2 6
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112 zΛ≤ψcΥEΞρψEπΛwEτΥysαcsEαπEtρτEχu≤ψηEτψρductαρπEαπEdαμΛτtρπEΞαπ≤μEst≤tΛsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE
≤tSEEuropeaniPhysicaliJournaliCQE2019QE]_QE^^[ 4.2 6

111 zΛ≤ψcΥEΞρψEdΛc≤ysEρΞEstρττΛdEΛxρtαcEμρπΣRμαvΛdEτ≤ψtαcμΛsEτψρducΛdEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEME
sχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 6

110 zΛ≤ψcΥEΞρψE≤EΥΛ≤vyEψΛsρπ≤πcΛEdΛc≤yαπΣEαπtρE≤E E≥ρsρπE≤πdE≤EvΛctρψE≥ρsρπEαπEtΥΛEMEπuE
ρvΛψμαπΛ{πu}ν≤tΥψν{χ}ρvΛψμαπΛ{ν≤tΥψν{χ}}ENEΞαπ≤μEst≤tΛSEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 6

109 wΛψΞρψν≤πcΛEρΞEjtzEΥ≤dψρπEc≤μρψανΛtΛψEtαναπΣE≤πdEsyπcΥψρπαz≤tαρπEusαπΣEtΛstE≥Λ≤νQEcρsναcEψ≤yQE
≤πdEsojE≥Λ≤νEd≤t≤SEJournaliofiInstrumentationQE2010QEZQE{UXUVXR{UXUVX 1 5

108 zΛ≤ψcΥEΞρψEΛxcμusαvΛEiEdΛc≤ysEtρEqE≤πdE˛•EρψEˇ�UEwαtΥEtΥΛEsXEdΛtΛctρψSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1997QEX_VQEY^VRY_U 4.2 5

107 ztudyEρΞEαπcμusαvΛEstψ≤πΣΛR≥≤ψyρπEτψρductαρπE≤πdEsΛ≤ψcΥEΞρψEτΛπt≤χu≤ψηsEαπEtwρRτΥρtρπEcρμμαsαρπsE
≤tEslwSEEuropeaniPhysicaliJournaliCQE2007QEY_QEX_ZRYVU 4.2 5

106 ztudyEρΞE E≥ρsρπEτ≤αψEτψρductαρπEαπEΛPΛâ��EαπtΛψ≤ctαρπsE≤tEâ��WUW´ nΛ}SEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2001QEY_]QEWXRX^ 4.2 5

105 zΛ≤ψcΥEΞρψEsc≤μ≤ψEμΛτtρπsEαπEΛPΛâ��EcρμμαsαρπsE≤tEnΛ}SEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1999QEYZ[QEW^XRW_[ 4.2 5

104 tΛ≤suψΛνΛπtEρΞEΛπΛψΣyEΞμρwE≤tEμ≤ψΣΛEτsΛudρψ≤ταdαtαΛsEαπEττEcρμμαsαρπsE≤tEMEsχψtE{s}EdEUS{_}ENE≤πdE]E
{Λ}E2011QEWUVVQEV 5

103 tΛ≤suψΛνΛπtsEρΞEτψρductαρπEcψρssEsΛctαρπsE≤πdEcρπstψ≤απtsEρπE≤πρν≤μρusEtψατμΛEΣ≤uΣΛEcρuτμαπΣsE
≤tSEEuropeaniPhysicaliJournaliCQE2021QE^VQEWUU 4.2 5

102 tΛ≤suψΛνΛπtEρΞEtΥΛEoαΣΣsE≥ρsρπEτψρductαρπEψ≤tΛEαπE≤ssρcα≤tαρπEwαtΥEtρτEχu≤ψηsEαπEΞαπ≤μEst≤tΛsEwαtΥE
ΛμΛctψρπsQEνuρπsQE≤πdEΥ≤dψρπαc≤μμyEdΛc≤yαπΣEt≤uEμΛτtρπsE≤tSEEuropeaniPhysicaliJournaliCQE2021QE^VQEX]^ 4.2 5

101 tΛ≤suψΛνΛπtsEρΞEτψρductαρπEcψρssEsΛctαρπsEρΞEtΥΛEoαΣΣsE≥ρsρπEαπEtΥΛEΞρuψRμΛτtρπEΞαπ≤μEst≤tΛEαπE
τψρtρπRτψρtρπEcρμμαsαρπsE≤tSEEuropeaniPhysicaliJournaliCQE2021QE^VQEY^^ 4.2 5

100 zΛ≤ψcΥEΞρψEtρτEsχu≤ψηEτ≤αψEτψρductαρπEusαπΣEdαμΛτtρπEΞαπ≤μEst≤tΛsEαπEcρμμαsαρπEd≤t≤EcρμμΛctΛdE≤tSE
EuropeaniPhysicaliJournaliCQE2021QE^VQEX 4.2 5

99 tΛ≤suψΛνΛπtEρΞEtΥΛEcψρssEsΛctαρπEαπEττEcρμμαsαρπsE≤tE≤πdEv≤μαd≤tαρπEρΞEμΛτtρπE≤π≤μysαsEtΛcΥπαχuΛsSE
EuropeaniPhysicaliJournaliCQE2018QE]^QE]U^ 4.2 5

98 zΛ≤ψcΥEΞρψEtΥΛEτ≤αψEτψρductαρπEρΞEμαΣΥtEtρτEsχu≤ψηsEαπEtΥΛEΛ´–˛…fEΞαπ≤μEst≤tΛEαπEτψρtρπRτψρtρπEcρμμαsαρπsE
≤tEMEsχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2019QEWUV_QEV 5.4 4

97 ztudyEρΞEtΥΛEuπdΛψμyαπΣEΛvΛπtEαπEtρτEχu≤ψηEτ≤αψEτψρductαρπEαπEcρμμαsαρπsE≤tEVXSEEuropeaniPhysicali
JournaliCQE2019QE]_QEVWX 4.2 4

96 tΛ≤suψΛνΛπtEρΞEdαΞΞΛψΛπtα≤μEcψρssEsΛctαρπsEΞρψEαπcμusαvΛEαsρμ≤tΛdRτΥρtρπE≤πdEτΥρtρπPγΛtE
τψρductαρπEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tSEEuropeaniPhysicaliJournaliCQE2019QE]_QEWU 4.2 4

95 kαstψα≥utαρπsEρΞEtρτρμρΣαc≤μEρ≥sΛψv≤≥μΛsEαπEαπcμusαvΛEtΥψΛΛRE≤πdEΞρuψRγΛtEΛvΛπtsEαπEττEcρμμαsαρπsE≤tE
¯mρψνuμ≤aEsΛΛEtΛxtµ¯mρψνuμ≤aEsΛΛEtΛxtµSEEuropeaniPhysicaliJournaliCQE2015QE]ZQEXUW 4.2 4

(2015-2019)
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94 lvαdΛπcΛEΞρψEMtΛxtE{~}tΛxtE{~}NEτψρductαρπEΞψρνEdρu≥μΛRτ≤ψtρπEαπtΛψ≤ctαρπsEαπEτψρtρπâ��τψρtρπE
cρμμαsαρπsE≤tEMsχψt{s}EdEVXEQtΛxtE{{Λ}}ENSEEuropeaniPhysicaliJournaliCQE2020QE^UQEV 4.2 4

93 ztudyEρΞEdαγΛtEΛvΛπtsEwαtΥE≤Eμ≤ψΣΛEψ≤ταdαtyEΣ≤τE≥ΛtwΛΛπEtΥΛEtwρEμΛ≤dαπΣEγΛtsEαπEττEcρμμαsαρπsE≤tSE
EuropeaniPhysicaliJournaliCQE2018QE]^QEWYW 4.2 4

92 wΛψΞρψν≤πcΛEρΞEtΥΛEjtzEc≤tΥρdΛEstψατEcΥ≤ν≥ΛψsEwαtΥEcρsναcEψ≤ysSEJournaliofiInstrumentationQE2010QE
ZQE{UXUV^R{UXUV^ 1 4

91 hμαΣπαπΣEtΥΛEjtzEνuρπEcΥ≤ν≥ΛψsEwαtΥEtΥΛEνuρπE≤μαΣπνΛπtEsystΛνEduψαπΣE≤πEΛxtΛπdΛdEcρsναcEψ≤yE
ψuπSEJournaliofiInstrumentationQE2010QEZQE{UXUV_R{UXUV_ 1 4

90 tΛ≤suψΛνΛπtEρΞEψ≤dα≤tαvΛEiΥ≤≥Υ≤E≤πdEχu≤sαRψΛ≤μEjρντtρπEsc≤ttΛψαπΣSEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1998QEYX_QEV^XRV_[ 4.2 4

89 sρc≤μEνuμtατμαcαtyEΞμuctu≤tαρπsEαπEΥ≤dψρπαcE EdΛc≤ySEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1998QEYW_QEX]ZRX^[ 4.2 4

88 zΛ≤ψcΥEΞρψE≤πρν≤μρusEcρuτμαπΣsEαπEtΥΛEoαΣΣsEsΛctρψE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE2000QEY^_QEVUWRVVY 4.2 4

87 zΛ≤ψcΥEΞρψEΛxcαtΛdEμΛτtρπsE≤tEnΛ}SEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE2000QEY]XQEV]]RV^Z 4.2 4

86
zΛ≤ψcΥEΞρψEπΛutψ≤μEoαΣΣsE≥ρsρπsEρΞEtΥΛEtαπαν≤μEzuτΛψsyννΛtψαcEzt≤πd≤ψdEtρdΛμEαπE
ΛPΛâ��απtΛψ≤ctαρπsE≤tEsdEV^_nΛ}SEPhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandi
HighwEnergyiPhysicsQE1999QEY]VQEXWVRXXV

4.2 4

85 tΛ≤suψΛνΛπtEρΞEdαΞΞΛψΛπtα≤μEcψρssEsΛctαρπsE≤πdEcΥ≤ψΣΛEψ≤tαρsEΞρψERcΥ≤ππΛμEsαπΣμΛEtρτEχu≤ψηE
τψρductαρπEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tSEEuropeaniPhysicaliJournaliCQE2020QE^UQEX]U 4.2 4

84 hzανutΥ≤μEcρψψΛμ≤tαρπsEΞρψEαπcμusαvΛEWRγΛtQEXRγΛtQE≤πdEYRγΛtEΛvΛπtsEαπEττEcρμμαsαρπsE≤tEMsχψt{s}dEVX~Υ≥ρxE
{{Λ}}NSEEuropeaniPhysicaliJournaliCQE2018QE]^QEV 4.2 4

83 t|zαjaE≤EνρdΛμRuπsτΛcαΞαcEsΛ≤ψcΥEΞρψEπΛwEτΥysαcsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tSEEuropeaniPhysicali
JournaliCQE2021QE^VQE[W_ 4.2 4

82 zΛ≤ψcΥEΞρψEdαψΛctEτ≤αψEτψρductαρπEρΞEsuτΛψsyννΛtψαcEτ≤ψtπΛψsEtρEtΥΛEμΛτtρπEαπEτψρtρπRτψρtρπE
cρμμαsαρπsE≤tSEEuropeaniPhysicaliJournaliCQE2020QE^UQEV^_ 4.2 3

81 zΛ≤ψcΥEΞρψEτ≤αψEτψρductαρπEρΞEΛxcαtΛdEtρτEχu≤ψηsEαπEtΥΛEμΛτtρπEPEγΛtsEΞαπ≤μEst≤tΛSEJournaliofiHighi
EnergyiPhysicsQE2014QEWUVYQEV 5.4 3

80 ztudyEρΞEΥ≤dψρπαcEΛvΛπtRsΥ≤τΛEv≤ψα≤≥μΛsEαπEνuμtαγΛtEΞαπ≤μEst≤tΛsEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}EdE]ENE{Λ}SE
JournaliofiHighiEnergyiPhysicsQE2014QEWUVYQEV 5.4 3

79 tΛ≤suψΛνΛπtEρΞEtΥΛEcψρssEsΛctαρπEΞρψEτψρductαρπEρΞEME≥ρvΛψμαπΛE≥E–ENEdΛc≤yαπΣEtρEνuρπsEαπEττE
cρμμαsαρπsE≤tEMEsχψtE{s}EdE]ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2012QEWUVWQEV 5.4 3

78 uΛutψ≤μRcuψψΛπtEΞρuψRΞΛψναρπEτψρductαρπEαπEΛPΛâ��EαπtΛψ≤ctαρπsE≤tEVXUEnΛ}SEPhysicsiLettersviSectioniB:i
NuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE1997QEYVXQEV_VRWUU 4.2 3

77 hπ≤μysαsEρΞEtΥΛEˇ�Pˇ�â��ˇ�Pˇ�â��E≤πdEˇ�Pˇ�Uˇ�â��ˇ�UEΞαπ≤μEst≤tΛsEαπEχu≤sαRψΛ≤μEtwρRτΥρtρπEcρμμαsαρπsE≤tEslwSE
PhysicsiLettersviSectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2006QE[X^QEVW^RVX_ 4.2 3
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76 tΛ≤suψΛνΛπtEρΞEΛxcμusαvΛEˇ�Pˇ�â��EτψρductαρπEαπEΥαΣΥRxWEtwρRτΥρtρπEcρμμαsαρπsE≤tEslwSEPhysicsiLettersvi
SectioniB:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2004QEZ_]QEW[RX^ 4.2 3

75 jρντtρπEsc≤ttΛψαπΣEρΞEχu≤sαRψΛ≤μEvαψtu≤μEτΥρtρπsE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE2005QE[V[QEVYZRVZ^ 4.2 3

74 tΛ≤suψΛνΛπtEρΞEtΥΛEτΥρtρπEstψuctuψΛEΞuπctαρπESEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE2005QE[WWQEWY_RW[Y 4.2 3

73 hEmψΛsΥEsρρηE≤tEn≤uΣΛEjρuτμαπΣE|παΞαc≤tαρπSEInternationaliJournaliofiModerniPhysicsiAQE2005QEWUQEXXW^RXXXU1.2 3

72 tΛ≤suψΛνΛπtEρΞEtΥΛEtρτρμρΣαc≤μE≥ψ≤πcΥαπΣEΞψ≤ctαρπsEρΞEtΥΛEˇ�EμΛτtρπE≤tEslwSEPhysicsiLettersviSectioni
B:iNuclearviElementaryiParticleiandiHighwEnergyiPhysicsQE2001QEZV_QEV^_RV_^ 4.2 3

71 kΛtΛψναπ≤tαρπEρΞE˛‡T EαπtΛψΞΛψΛπcΛEαπEΛPΛâ��E≤ππαΥαμ≤tαρπE≤tEslwSEPhysicsiLettersviSectioniB:iNuclearvi
ElementaryiParticleiandiHighwEnergyiPhysicsQE2000QEY^_QE_XRVUV 4.2 3

70 tΛ≤suψΛνΛπtEρΞEtΥΛEμαΞΛtανΛEρΞEtΥΛEt≤uEμΛτtρπSEPhysicsiLettersviSectioniB:iNuclearviElementaryi
ParticleiandiHighwEnergyiPhysicsQE1996QEX^_QEV^]RV_[ 4.2 3

69 sρwRΛπΛψΣyEtΥψΛsΥρμdEc≤μcuμ≤tαρπsEρΞElhzEwαtΥEτψαν≤ψyEΛπΛψΣyEVUVXRVUVZΛ}SEJournaliofiPhysicsiG:i
NucleariandiParticleiPhysicsQE1991QEV]QEV_WZRV_XW 2.9 3

68
tΛ≤suψΛνΛπtsEρΞEtΥΛEMν≤tΥψνE{τ}ν≤tΥψνE{τ}ψαΣΥt≤ψψρwEν≤tΥψν{ }ν≤tΥψν{ }NEτψρductαρπEcψρssE
sΛctαρπE≤πdEtΥΛEMν≤tΥψν{ }ψαΣΥt≤ψψρwEYΛμμENE≥ψ≤πcΥαπΣEΞψ≤ctαρπQE≤πdEcρπstψ≤απtsEρπE≤πρν≤μρusEtψατμΛE
Σ≤uΣΛEcρuτμαπΣsE≤tEMsχψt{s}EdEVXQtΛxtE{{Λ}}ENE2018QE]^QEV

3

67 jρν≥απΛdEsΛ≤ψcΥΛsEΞρψEtΥΛEτψρductαρπEρΞEsuτΛψsyννΛtψαcEtρτEχu≤ψηEτ≤ψtπΛψsEαπEτψρtρπRτψρtρπE
cρμμαsαρπsE≤tSEEuropeaniPhysicaliJournaliCQE2021QE^VQE_]U 4.2 3

66 tΛ≤suψΛνΛπtEρΞEtΥΛEMEtρvΛψμαπΛ{t}ENEτψρductαρπEcψρssEsΛctαρπEαπEtΥΛEdαμΛτtρπEcΥ≤ππΛμEαπEττEcρμμαsαρπsE
≤tEMEsχψt{s}ENEdE^E{Λ}E2014QEWUVYQEV 3

65 hEkΛΛτEuΛuψ≤μEuΛtwρψηEΞρψEzανuμt≤πΛρusElstαν≤tαρπEρΞE≥EqΛtElπΛψΣyE≤πdEyΛsρμutαρπSEComputingi
andiSoftwareiforiBigiScienceQE2020QEYQEVU 6 3

64 tΛ≤suψΛνΛπtsEρΞEoαΣΣsE≥ρsρπEτψρductαρπEcψρssEsΛctαρπsE≤πdEcρuτμαπΣsEαπEtΥΛEdατΥρtρπEdΛc≤yE
cΥ≤ππΛμE≤tEMEsχψt{ν≤tΥψν{s}}ENEdEVXE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2021QEWUWVQEV 5.4 3

63 zΛ≤ψcΥEΞρψEcΥ≤ψΣΛdEoαΣΣsE≥ρsρπsEτψρducΛdEαπEvΛctρψE≥ρsρπEΞusαρπEτψρcΛssΛsE≤πdEdΛc≤yαπΣEαπtρE
vΛctρψE≥ρsρπEτ≤αψsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tSEEuropeaniPhysicaliJournaliCQE2021QE^VQE]WX 4.2 3

62 zΛ≤ψcΥEΞρψEψΛsρπ≤πtEτψρductαρπEρΞEsΛcρπdRΣΛπΛψ≤tαρπEsμΛτtρπsEwαtΥEs≤νΛRsαΣπEdανuρπEΛvΛπtsEαπE
τψρtρπRτψρtρπEcρμμαsαρπsE≤tSEEuropeaniPhysicaliJournaliCQE2019QE]_QEXUZ 4.2 2

61
kΛtΛψναπ≤tαρπEρΞEtΥΛEstψρπΣEcρuτμαπΣEcρπst≤πtE˛–zMν NEΞψρνEνΛ≤suψΛνΛπtsEρΞEαπcμusαvΛE~´–E≤πdE E
≥ρsρπEτψρductαρπEcψρssEsΛctαρπsEαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEMEsχψt{ν≤tΥψν{s}}ENEdE]E≤πdE^E{Λ}SE
JournaliofiHighiEnergyiPhysicsQE2020QEWUWUQEV

5.4 2

60
zΛ≤ψcΥEΞρψEπΛwEτΥΛπρνΛπ≤EαπEΞαπ≤μEst≤tΛsEwαtΥEtwρEρττρsαtΛRcΥ≤ψΣΛQEs≤νΛRΞμ≤vρψEμΛτtρπsQEγΛtsQE≤πdE
ναssαπΣEtψ≤πsvΛψsΛEνρνΛπtuνEαπEττEcρμμαsαρπsE≤tEMEsχψt{s}dVXENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE
2018QEWUV^QEV

5.4 2

59 zΛ≤ψcΥEΞρψE~fEReEt≥EαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tEMEsχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE
2016QEWUV[QEV 5.4 2

(2016-2004)
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58 zΛ≤ψcΥEΞρψEtΥΛEτψρductαρπEρΞE≤πEΛxcαtΛdE≥ρttρνEχu≤ψηEdΛc≤yαπΣEtρEt~EαπEτψρtρπRτψρtρπEcρμμαsαρπsE≤tE
MEsχψt{s}d^ENE{Λ}SEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 2
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