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679 xΔψΛτψρaσ≥ΔFτΛFtαΔFi}ti{FtΔvΔπSWFtτφτπτΞγ≥aπFtψγΞΞΔψFγσFzuσ´ XTFEuropeankPhysicalkJournalkCRF2022RF
_XRFW 4.2 0

678
{Δaψ≥αFΛτψFΔxτtγ≥FdΔ≥ayωFτΛFtαΔFpγΞΞωF−τωτσFγσtτF−JJFτvΔψπγσΔ{−}FJJFaσdFργωωγσΞFtψaσωvΔψωΔF
ρτρΔσtuρFγσFφφF≥τππγωγτσωFatFJJFωχψt{ω}FJJFeFWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighk
EnergykPhysicsRF2022RFXVXXRFW

5.4 0

677
w−ωΔψvatγτσFτΛFΔπΔ≥tψτwΔaνFφψτdu≥tγτσFτΛFtwτFμΔtωFγσFaωωτ≥γatγτσFwγtαFaσFγωτπatΔdFφατtτσFaσdF
ργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρRFaσdFωΔaψ≥αFΛτψFaFpγΞΞωF−τωτσFdΔ≥ayγσΞFγσtτFγσvγωγ−πΔFφaψtγ≥πΔωFatF
WY´ JJtΔxtF{}Δ‘}JJFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2022RF_XRFW

4.2 0

676
{Δaψ≥αFΛτψFpγΞΞωF−τωτσωFdΔ≥ayγσΞFγσtτFσΔwFωφγσSVFτψFωφγσSWFφaψtγ≥πΔωFγσFΛτuψSπΔφtτσFΛγσaπFωtatΔωFwγtαF
tαΔFi}ti{FdΔtΔ≥tτψFwγtαFWYaFΛ−â��WFτΛFφφF≥τππγωγτσFdataFatFJJFωχψt{ω}FJJFeFWYF}Δ‘TFJournalkofkHighk
EnergykPhysicsRF2022RFXVXXRFW

5.4 0

675 itπnaωtYbF}αΔFvΔxtFoΔσΔψatγτσFτΛFnaωtF{γρuπatγτσFγσFi}ti{TFComputingkandkSoftwarekforkBigkScienceRF
2022RF]RFW 6 0

674
uΔaωuψΔρΔσtFτΛFtαΔFΔσΔψΞyFψΔωφτσωΔFτΛFtαΔFi}ti{´ ≥aπτψγρΔtΔψFtτF≥αaψΞΔd´ φγτσωFΛψτρFJJ’±{φρF
}ψγΞαtaψψτwFtauF±{φρF}NψγΞαtaψψτwFφγF±{φρF}σuF_{tauF}OσuF_{tauF}JJFΔvΔσtωFγσFzuσ´ XFdataTFEuropeank
PhysicalkJournalkCRF2022RF_XRFW

4.2 0

673 }αΔFi}ti{FγσσΔψFdΔtΔ≥tτψFtψγΞΞΔψFφΔψΛτψρaσ≥ΔFγσFφφF≥τππγωγτσωFatFWY´ }Δ‘FduψγσΞFtpkFzuσFXTF
EuropeankPhysicalkJournalkCRF2022RF_XRFW 4.2

672 lΔtΔψργσatγτσFτΛFtαΔFφaψtτσFdγωtψγ−utγτσFΛuσ≥tγτσωFτΛFtαΔFφψτtτσFuωγσΞFdγvΔψωΔFi}ti{FdataFΛψτρFφφF
≥τππγωγτσωFatFJJωχψt{ω}FeF^JJRF_FaσdFWY´ }Δ‘TFEuropeankPhysicalkJournalkCRF2022RF_XRFW 4.2 1

671
{Δaψ≥αFΛτψFzSφaψγtySvγτπatγσΞFωuφΔψωyρρΔtψyFγσFaFΛγσaπFωtatΔF≥τσtaγσγσΞFπΔφtτσωFaσdFρaσyFμΔtωFwγtαF
tαΔFi}ti{FΔxφΔψγρΔσtFuωγσΞFNωχψt{ω}FeFWYα−τxF{F}Δ‘}OFφψτtτσâ��φψτtτσF≥τππγωγτσFdataTFEuropeank
PhysicalkJournalkCRF2021RF_WRFW

4.2 2

670 uΔaωuψΔρΔσtFτΛFtαΔFtNFτvΔψπγσΔ{t}FOtNFτvΔψπγσΔ{t}FOFφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσFγσFφφF≥τππγωγτσωFatFNF
ωχψt{ω}FOFeFWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2021RFXVXWRFW 5.4 0

669
{Δaψ≥αFΛτψFdaψνFρattΔψFγσFΔvΔσtωFwγtαFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFaσdFaFpγΞΞωF−τωτσFdΔ≥ayγσΞF
γσtτFtwτFφατtτσωFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}FOFeFWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighk
EnergykPhysicsRF2021RFXVXWRFW

5.4 2

668 {Δaψ≥αFΛτψFtyφΔSqqqFωΔΔωawFαΔavyFπΔφtτσωFγσFdγπΔφtτσFΛγσaπFωtatΔωFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}FeFWYR{tΔxtF
{}Δ‘}}FOFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2021RF_WRFW 4.2 7

667 uΔaωuψΔρΔσtFτΛFπγΞαtS−ySπγΞαtFω≥attΔψγσΞFaσdFωΔaψ≥αFΛτψFaxγτσSπγνΔFφaψtγ≥πΔωFwγtαFXTXFσ−â��WFτΛFx−Qx−F
dataFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2021RFXVXWRFW 5.4 5

666
{Δaψ≥αFΛτψFpγΞΞωF−τωτσFφψτdu≥tγτσFγσFaωωτ≥γatγτσFwγtαFaFαγΞαSΔσΔψΞyFφατtτσFvγaFvΔ≥tτψS−τωτσF
ΛuωγτσFwγtαFdΔ≥ayFγσtτF−τttτρFχuaψνFφaγψωFatFNFωχψt{ω}FOFeFWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofk
HighkEnergykPhysicsRF2021RFXVXWRFW

5.4 1

665
{Δaψ≥αFΛτψFσΔwFφαΔστρΔσaFwγtαFtτφFχuaψνFφaγψωFγσFΛγσaπFωtatΔωFwγtαFτσΔFπΔφtτσRFμΔtωRFaσdFργωωγσΞF
tψaσωvΔψωΔFρτρΔσtuρFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}FOFeFWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofk
HighkEnergykPhysicsRF2021RFXVXWRFW

5.4 6

664
{Δaψ≥αFΛτψFσΔwFφαΔστρΔσaFγσFΔvΔσtωFwγtαFtwτFτφφτωγtΔS≥αaψΞΔFπΔφtτσωRFμΔtωFaσdFργωωγσΞFtψaσωvΔψωΔF
ρτρΔσtuρFγσFφφF≥τππγωγτσωFatFNFωχψt{ρatαψρ{ω}}FOFeFWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighk
EnergykPhysicsRF2021RFXVXWRFW

5.4 8

663
{Δaψ≥αFΛτψFφaγψFφψτdu≥tγτσFτΛFω≥aπaψFπΔφtτχuaψνωFdΔ≥ayγσΞFγσtτFΛγψωtSFτψFωΔ≥τσdSΞΔσΔψatγτσFπΔφtτσωF
aσdFtτφFχuaψνωFγσFφψτtτσâ��φψτtτσF≥τππγωγτσωFatFNωχψt{ω}OFeFWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeank
PhysicalkJournalkCRF2021RF_WRFW

4.2 5
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662 wφtγργωatγτσFτΛFπaψΞΔSψadγuωFμΔtFψΔ≥τσωtψu≥tγτσFΛτψFtαΔFi}ti{FdΔtΔ≥tτψFγσFWYF}Δ‘Fφψτtτσâ��φψτtτσF
≥τππγωγτσωTFEuropeankPhysicalkJournalkCRF2021RF_WRFW 4.2 2

661
{Δaψ≥αFΛτψFαΔavyFψΔωτσaσ≥ΔωFdΔ≥ayγσΞFγσtτFaFφaγψFτΛF–F−τωτσωFγσFtαΔFNΔππF±QΔππF±SΔππFM±QΔππFM±SOFaσdFNΔππF
±QΔππF±SσuF{{−aψ{σuF}}}OFΛγσaπFωtatΔωFuωγσΞFWYaFNρatαψρF{Λ−}±{SW}OFτΛFφψτtτσâ��φψτtτσF≥τππγωγτσωFatF
Nωχψt{ω}FeFWYRO}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2021RF_WRFW

4.2 8

660
{Δaψ≥αFΛτψFσΔwFφαΔστρΔσaFγσFΛγσaπFωtatΔωFwγtαF−SμΔtωFaσdFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFγσFNF
ωχψt{ρatαψρ{ω}}FOFeFWYF}Δ‘FφφF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF
2021RFXVXWRFW

5.4 6

659
{Δaψ≥αFΛτψFaFαΔavyFpγΞΞωF−τωτσFdΔ≥ayγσΞFγσtτFaF–F−τωτσFaσdFaστtαΔψFαΔavyFpγΞΞωF−τωτσFγσFtαΔFNΔππF
ΔππF−−OFaσdFNΔππFΔππF’’OFΛγσaπFωtatΔωFγσFφφF≥τππγωγτσωFatFNωχψt{ω}eWYOFNtΔxtF{}Δ‘}OFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2021RF_WRFW

4.2 7

658
{Δaψ≥αFΛτψFdτu−πyFaσdFωγσΞπyF≥αaψΞΔdFpγΞΞωF−τωτσωFdΔ≥ayγσΞFγσtτFvΔ≥tτψF−τωτσωFγσFρuπtγSπΔφtτσFΛγσaπF
ωtatΔωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFuωγσΞFφψτtτσSφψτtτσF≥τππγωγτσωFatFNFωχψt{ρatαψρ{ω}}FOFeFWYF}Δ‘TF
JournalkofkHighkEnergykPhysicsRF2021RFXVXWRFW

5.4 3

657 uΔaωuψΔρΔσtωFτΛF’Q’â��QFâ�¥FWFμΔtFφψτdu≥tγτσF≥ψτωωSωΔ≥tγτσωFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}FOFeFWYF}Δ‘F
wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2021RFXVXWRFW 5.4 0

656 {Δaψ≥αFΛτψF≥αaψΞΔdFpγΞΞωF−τωτσωFdΔ≥ayγσΞFγσtτFaFtτφFχuaψνFaσdFaF−τttτρFχuaψνFatFNFωχψt{ρatαψρ{ω}}F
OFeFWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2021RFXVXWRFW 5.4 8

655 uΔaωuψΔρΔσtωFτΛFpγΞΞωF−τωτσωFdΔ≥ayγσΞFtτF−τttτρFχuaψνωFΛψτρFvΔ≥tτψF−τωτσFΛuωγτσFφψτdu≥tγτσF
wγtαFtαΔFi}ti{FΔxφΔψγρΔσtFatFNωχψt{ω}eWYRtΔxtF{}Δ‘}OTFEuropeankPhysicalkJournalkCRF2021RF_WRFW 4.2 0

654
{Δaψ≥αFΛτψFφaγψFφψτdu≥tγτσFτΛFtαγψdSΞΔσΔψatγτσFω≥aπaψFπΔφtτχuaψνωFdΔ≥ayγσΞFγσtτFaFtτφFχuaψνFaσdFaF
ˇ�SπΔφtτσFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}FOFeFWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergyk
PhysicsRF2021RFXVXWRFW

5.4 6

653 {Δaψ≥αFΛτψFωuφΔψωyρρΔtψyFγσFΔvΔσtωFwγtαFΛτuψFτψFρτψΔF≥αaψΞΔdFπΔφtτσωFγσFWYaFΛ−â��WFτΛFNFωχψt{ω}FOFeF
WYF}Δ‘FφφF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2021RFXVXWRFW 5.4 2

652
lΔtΔψργσatγτσFτΛFtαΔFφaψtτσFdγωtψγ−utγτσFΛuσ≥tγτσωFτΛFtαΔFφψτtτσFΛψτρFi}ti{FρΔaωuψΔρΔσtωFτΛF
dγΛΛΔψΔσtγaπF’´–FaσdF–F−τωτσFφψτdu≥tγτσFγσFaωωτ≥γatγτσFwγtαFμΔtωTFJournalkofkHighkEnergykPhysicsRF2021
RFXVXWRFW

5.4 1

651 uΔaωuψΔρΔσtωFτΛFdγΛΛΔψΔσtγaπF≥ψτωωSωΔ≥tγτσωFγσFΛτuψSπΔφtτσFΔvΔσtωFγσFWYF}Δ‘FφψτtτσSφψτtτσF
≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2021RFXVXWRFW 5.4 0

650 iFωΔaψ≥αFΛτψFtαΔFdΔ≥ayωFτΛFωtτφφΔdFπτσΞSπγvΔdFφaψtγ≥πΔωFatFNFωχψt{ρatαψρ{ω}}FOFeFWYF}Δ‘FwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2021RFXVXWRFW 5.4 1

649 uuτσFψΔ≥τσωtψu≥tγτσFaσdFγdΔσtγΛγ≥atγτσFΔΛΛγ≥γΔσ≥yFγσFi}ti{FuωγσΞFtαΔFΛuππFzuσFXFφφF≥τππγωγτσFdataFωΔtF
atFNωχψt{ω}eWYOF}Δ‘TFEuropeankPhysicalkJournalkCRF2021RF_WRFW 4.2 13

648 uΔaωuψΔρΔσtFτΛFαadψτσγ≥FΔvΔσtFωαaφΔωFγσFαγΞαSφ}FρuπtγμΔtFΛγσaπFωtatΔωFatFNFωχψt{ω}FOFeFWYF}Δ‘FwγtαF
tαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2021RFXVXWRFW 5.4 3

647
{Δaψ≥αFΛτψFωχuaψνωFaσdFΞπuγστωFγσFΛγσaπFωtatΔωFwγtαFμΔtωFaσdFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFuωγσΞFWYaF
Λ−â��WFτΛFNFωχψt{ω}FOFeFWYF}Δ‘FφφF≥τππγωγτσFdataFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF
2021RFXVXWRFW

5.4 8

646 lγΛΛΔψΔσtγaπF≥ψτωωSωΔ≥tγτσFρΔaωuψΔρΔσtωFΛτψFtαΔFΔπΔ≥tψτwΔaνFφψτdu≥tγτσFτΛFdγμΔtωFγσFaωωτ≥γatγτσF
wγtαFaF–F−τωτσFγσFφψτtτσâ��φψτtτσF≥τππγωγτσωFatFi}ti{TFEuropeankPhysicalkJournalkCRF2021RF_WRFW 4.2 5

645 uΔaωuψΔρΔσtωFτΛF’pFaσdF–pFφψτdu≥tγτσFγσFtαΔFNpFψγΞαtaψψτwF−−aψ{−}OFdΔ≥ayF≥αaσσΔπFγσFφφF
≥τππγωγτσωFatFNWYRtΔxtF{}Δ}tΔxtF{‘}OFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2021RF_WRFW 4.2 7
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644 {Δaψ≥αFΛτψFdaψνFρattΔψFγσFaωωτ≥γatγτσFwγtαFaσFΔσΔψΞΔtγ≥FφατtτσFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}FOFeFWYF}Δ‘F
wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2021RFXVXWRFW 5.4 5

643 {Δaψ≥αFΛτψFωχuaψνωFaσdFΞπuγστωFγσFΛγσaπFωtatΔωFwγtαFτσΔFγωτπatΔdFπΔφtτσRFμΔtωRFaσdFργωωγσΞFtψaσωvΔψωΔF
ρτρΔσtuρFatFNωχψt{ω}eWYOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2021RF_WRFW 4.2 0

642 uΔaωuψΔρΔσtFτΛFωγσΞπΔFtτφSχuaψνFφψτdu≥tγτσFγσFaωωτ≥γatγτσFwγtαFaF’F−τωτσFγσFtαΔFωγσΞπΔSπΔφtτσF
≥αaσσΔπFatFNωχψt{ω}FeF_RtΔxtF{}Δ‘}OFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2021RF_WRFW 4.2 1

641 rΔtFΔσΔψΞyFω≥aπΔFaσdFψΔωτπutγτσFρΔaωuψΔdFγσFφψτtτσâ��φψτtτσF≥τππγωγτσωFatFNωχψt{ω}eWYOF}Δ‘FwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2021RF_WRFW 4.2 11

640
uΔaωuψΔρΔσtωFτΛFtαΔFγσ≥πuωγvΔFaσdFdγΛΛΔψΔσtγaπFφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσωFτΛFaFtτφSχuaψνâ��aσtγχuaψνF
φaγψFγσFaωωτ≥γatγτσFwγtαFaF–F−τωτσFatFNωχψt{ω}FeFWYOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalk
JournalkCRF2021RF_WRFW

4.2 1

639 {Δaψ≥αFΛτψFdaψνFρattΔψFφψτdu≥ΔdFγσFaωωτ≥γatγτσFwγtαFaFωγσΞπΔFtτφFχuaψνFγσFNωχψt{ω}eWYOF}Δ‘FNφφOF
≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2021RF_WRFW 4.2 4

638
uΔaωuψΔρΔσtωFτΛFtτφSχuaψνFφaγψFωγσΞπΔSFaσdFdτu−πΔSdγΛΛΔψΔσtγaπF≥ψτωωSωΔ≥tγτσωFγσFtαΔFaππSαadψτσγ≥F
≥αaσσΔπFγσFφφF≥τππγωγτσωFatFNFωχψt{ρatαψρ{ω}}FOFeFWYF}Δ‘FuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighk
EnergykPhysicsRF2021RFXVXWRFW

5.4 2

637 {Δaψ≥αFΛτψFφαΔστρΔσaF−ΔyτσdFtαΔF{taσdaψdFuτdΔπFγσFΔvΔσtωFwγtαFπaψΞΔF−SμΔtFρuπtγφπγ≥γtyFuωγσΞFtαΔF
i}ti{FdΔtΔ≥tτψFatFtαΔFtpkTFEuropeankPhysicalkJournalkCRF2021RF_WRFW 4.2 1

636
{Δaψ≥αFΛτψFdaψνFρattΔψFφψτdu≥ΔdFγσFaωωτ≥γatγτσFwγtαFaF{taσdaψdFuτdΔπFpγΞΞωF−τωτσFdΔ≥ayγσΞFγσtτF
−SχuaψνωFuωγσΞFtαΔFΛuππFzuσFXFdataωΔtFΛψτρFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2021RF
XVXWRFW

5.4 0

635 uΔaωuψΔρΔσtFτΛFtαΔFφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσFτΛFφaγψωFτΛFγωτπatΔdFφατtτσωFγσFφφF≥τππγωγτσωFatFWYF}Δ‘F
wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2021RFXVXWRFW 5.4 0

634
{Δaψ≥αFΛτψFΔxτtγ≥FdΔ≥ayωFτΛFtαΔFpγΞΞωF−τωτσFγσtτFπτσΞSπγvΔdFφaψtγ≥πΔωFγσFφφF≥τππγωγτσωFatFJJFωχψt{ω}FJJF
eFWYF}Δ‘FuωγσΞFdγωφπa≥ΔdFvΔψtγ≥ΔωFγσFtαΔFi}ti{FγσσΔψFdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2021RF
XVXWRFW

5.4 0

633
{Δaψ≥αFΛτψF≥αaψΞγστâ��σΔutψaπγστFφaγψFφψτdu≥tγτσFγσFΛγσaπFωtatΔωFwγtαFtαψΔΔFπΔφtτσωFaσdFργωωγσΞF
tψaσωvΔψωΔFρτρΔσtuρFγσFJJωχψt{ω}FeFWYJJ´ }Δ‘FφφF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeank
PhysicalkJournalkCRF2021RF_WRFW

4.2 1

632 kτσΛγΞuψatγτσFaσdFφΔψΛτψρaσ≥ΔFτΛFtαΔFi}ti{F−SμΔtFtψγΞΞΔψωFγσFzuσFXTFEuropeankPhysicalkJournalkCRF
2021RF_WRFW 4.2 1

631
uΔaωuψΔρΔσtFτΛF−SχuaψνFΛψaΞρΔσtatγτσFφψτφΔψtγΔωFγσFμΔtωFuωγσΞFtαΔFdΔ≥ayFj´–FSfFrUˇ�s´–FγσFφφF
≥τππγωγτσωFatFJJFωχψt{ω}FJJFeFWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2021RF
XVXWRFW

5.4 0

630
{Δaψ≥αFΛτψFσΔwFφαΔστρΔσaFγσFΛγσaπFωtatΔωFwγtαFπaψΞΔFμΔtFρuπtγφπγ≥γtγΔωFaσdFργωωγσΞFtψaσωvΔψωΔF
ρτρΔσtuρFuωγσΞFNFωχψt{ω}FOFeFWYF}Δ‘FφψτtτσSφψτtτσF≥τππγωγτσωFψΔ≥τψdΔdF−yFi}ti{FγσFzuσFXFτΛFtαΔF
tpkTFJournalkofkHighkEnergykPhysicsRF2020RFXVXVRFW

5.4 7

629 pγΞΞωF−τωτσFφψτdu≥tγτσF≥ψτωωSωΔ≥tγτσFρΔaωuψΔρΔσtωFaσdFtαΔγψFmn}FγσtΔψφψΔtatγτσFγσFtαΔFNZΔππFOF
dΔ≥ayF≥αaσσΔπFatFNωχψt{ω}eOWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2020RF_VRFW 4.2 12

628 {Δaψ≥αFΛτψFφaγψωFτΛFω≥aπaψFπΔφtτχuaψνωFdΔ≥ayγσΞFγσtτFχuaψνωFaσdFΔπΔ≥tψτσωFτψFρuτσωFγσFNFωχψt{ω}FOFeFWYF
}Δ‘FφφF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2020RFXVXVRFW 5.4 8

627 {tudyFτΛFφψτtτσFφaψtτσFdγωtψγ−utγτσFΛuσ≥tγτσωFatFαγΞαFxFuωγσΞF–m~{FdataTFPhysicalkReviewkDRF2020RF
WVWRF 4.9 1

Katsuo Tokushuku

4



626 {Δaψ≥αFΛτψFωχuaψνωFaσdFΞπuγστωFγσFΛγσaπFωtatΔωFwγtαFωaρΔSωγΞσFπΔφtτσωFaσdFμΔtωFuωγσΞFWYaFΛ−â��WFτΛFdataF
≥τππΔ≥tΔdFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2020RFXVXVRFW 5.4 8

625
{Δaψ≥αFΛτψFdγμΔtFψΔωτσaσ≥ΔωFγσFΔvΔσtωFwγtαFaσFγωτπatΔdF≥αaψΞΔdFπΔφtτσFuωγσΞFNFωχψt{ω}FOFeFWYF}Δ‘F
φψτtτσSφψτtτσF≥τππγωγτσFdataF≥τππΔ≥tΔdF−yFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2020RF
XVXVRFW

5.4 3

624 uΔaωuψΔρΔσtFτΛFtαΔF–NSfFâ��Qâ��â��O˛‡Fφψτdu≥tγτσF≥ψτωωSωΔ≥tγτσFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}FOFeFWYF}Δ‘FwγtαF
tαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2020RFXVXVRFW 5.4 2

623 uΔaωuψΔρΔσtFτΛFπτσΞSψaσΞΔFtwτSφaψtγ≥πΔFazγρutαaπF≥τψψΔπatγτσωFγσF–S−τωτσFtaΞΞΔdFφφF≥τππγωγτσωFatF
Nωχψt{ω}e_OFaσdFWYF}Δ‘TFEuropeankPhysicalkJournalkCRF2020RF_VRFW 4.2 3

622 }ψaσωvΔψωΔFρτρΔσtuρFaσdFφψτ≥ΔωωFdΔφΔσdΔσtFazγρutαaπFaσγωτtψτφγΔωFγσFNωχψt{ω_{ρatαψρF
{vv}}}e_TW]OF}Δ‘FφQx−F≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2020RF_VRFW 4.2 7

621 xΔψΛτψρaσ≥ΔFτΛFΔπΔ≥tψτσFaσdFφατtτσFtψγΞΞΔψωFγσFi}ti{FduψγσΞFtpkFzuσFXTFEuropeankPhysicalkJournalk
CRF2020RF_VRFW 4.2 30

620
{Δaψ≥αFΛτψFΔπΔ≥tψτwΔaνFφψτdu≥tγτσFτΛF≥αaψΞγστωFaσdFωπΔφtτσωFdΔ≥ayγσΞFγσtτFΛγσaπFωtatΔωFwγtαFtwτF
πΔφtτσωFaσdFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFγσFNωχψt{ω}eWYOFNtΔxtF{}Δ‘}OFφφF≥τππγωγτσωFuωγσΞFtαΔFi}ti{F
dΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2020RF_VRFW

4.2 50

619 {Δaψ≥αFΛτψFtτφFωχuaψνωFγσFΔvΔσtωFwγtαFaFpγΞΞωFτψF–F−τωτσFuωγσΞFWYaFΛ−N±{SW}OFτΛFφφF≥τππγωγτσFdataFatF
Nωχψt{ω}eWYOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2020RF_VRFW 4.2 1

618 mvγdΔσ≥ΔFΛτψFNt−aψ{t}t−aψ{t}OFφψτdu≥tγτσFγσFtαΔFρuπtγπΔφtτσFΛγσaπFωtatΔFγσFφψτtτσâ��φψτtτσF≥τππγωγτσωFatF
Nωχψt{ω}eWYOFNtΔxtF{}Δ‘}OFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2020RF_VRFW 4.2 8

617 {Δaψ≥αFΛτψFαΔavyFdγ−τωτσFψΔωτσaσ≥ΔωFγσFωΔργπΔφtτσγ≥FΛγσaπFωtatΔωFγσFφφF≥τππγωγτσωFatFNωχψt{ω}eWYOF}Δ‘F
wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2020RF_VRFW 4.2 4

616
{Δaψ≥αFΛτψFπγΞαtFπτσΞSπγvΔdFσΔutψaπFφaψtγ≥πΔωFφψτdu≥ΔdFγσFφφF≥τππγωγτσωFatFNωχψt{ω}FeFWY~ρatαψρF{}Δ‘}OF
aσdFdΔ≥ayγσΞFγσtτF≥τππγρatΔdFπΔφtτσωFτψFπγΞαtFαadψτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalk
JournalkCRF2020RF_VRFW

4.2 8

615
{Δaψ≥αFΛτψFaFω≥aπaψFφaψtσΔψFτΛFtαΔFtτφFχuaψνFγσFtαΔFaππSαadψτσγ≥FNt{−aψ{t}}OFφπuωFργωωγσΞFtψaσωvΔψωΔF
ρτρΔσtuρFΛγσaπFωtatΔFatFNωχψt{ω}eWYOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF
2020RF_VRFW

4.2 17

614 iπγΞσρΔσtFτΛFtαΔFi}ti{FqσσΔψFlΔtΔ≥tτψFγσFzuσFXTFEuropeankPhysicalkJournalkCRF2020RF_VRFW 4.2 4

613 lΔtΔψργσatγτσFτΛFμΔtF≥aπγ−ψatγτσFaσdFΔσΔψΞyFψΔωτπutγτσFγσFφψτtτσâ��φψτtτσF≥τππγωγτσωFatFNωχψt{ω}FeF
_~α−τxF{}Δ‘}OFuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2020RF_VRFW 4.2 3

612 uΔaωuψΔρΔσtFτΛFrUˇ�Fφψτdu≥tγτσFγσFaωωτ≥γatγτσFwγtαFaF’´–F−τωτσFwγtαFφφFdataFatF_F}Δ‘TFJournalkofk
HighkEnergykPhysicsRF2020RFXVXVRFW 5.4 4

611 {Δaψ≥αFΛτψFσΔwFψΔωτσaσ≥ΔωFγσFρaωωFdγωtψγ−utγτσωFτΛFμΔtFφaγψωFuωγσΞFWYaFΛ−â��WFτΛFφφF≥τππγωγτσωFatFNF
ωχψt{ρatαψρ{ω}}FOFeFWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2020RFXVXVRFW 5.4 20

610 {Δaψ≥αFΛτψFNFtτvΔψπγσΔ{t}FOFψΔωτσaσ≥ΔωFγσFΛuππyFαadψτσγ≥FΛγσaπFωtatΔωFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}FOFeFWYF
}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2020RFXVXVRFW 5.4 6

609 zΔ≥τσωtψu≥tγτσFaσdFγdΔσtγΛγ≥atγτσFτΛF−ττωtΔdFdγSˇ�FωyωtΔρωFγσFaFωΔaψ≥αFΛτψFpγΞΞωF−τωτσFφaγψωFuωγσΞFWYF
}Δ‘FφψτtτσSφψτtτσF≥τππγωγτσFdataFγσFi}ti{TFJournalkofkHighkEnergykPhysicsRF2020RFXVXVRFW 5.4 3

(2020-2020)
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608
uΔaωuψΔρΔσtωFτΛFγσ≥πuωγvΔFaσdFdγΛΛΔψΔσtγaπF≥ψτωωSωΔ≥tγτσωFτΛF≥τρ−γσΔdFNFtτvΔψπγσΔ{t}ΞaρρaFOFaσdF
t’˛‡Fφψτdu≥tγτσFγσFtαΔFΔ˛…F≥αaσσΔπFatFWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysics
RF2020RFXVXVRFW

5.4 2

607 xΔψΛτψρaσ≥ΔFτΛFtαΔFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFtψγΞΞΔψωFΛτψFtαΔFi}ti{FdΔtΔ≥tτψFduψγσΞFzuσSXF
dataFtaνγσΞTFJournalkofkHighkEnergykPhysicsRF2020RFXVXVRFW 5.4 8

606 {Δaψ≥αFΛτψFσΔwFστσSψΔωτσaσtFφαΔστρΔσaFγσFαγΞαSρaωωFdγπΔφtτσFΛγσaπFωtatΔωFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2020RFXVXVRFW 5.4 9

605 uΔaωuψΔρΔσtωFτΛFtαΔFpγΞΞωF−τωτσFγσ≥πuωγvΔFaσdFdγΛΛΔψΔσtγaπFΛγdu≥γaπF≥ψτωωFωΔ≥tγτσωFγσFtαΔFZNΔππFOF
dΔ≥ayF≥αaσσΔπFatFNωχψt{ω}OFeFWYF}Δ‘TFEuropeankPhysicalkJournalkCRF2020RF_VRFW 4.2 9

604 nπu≥tuatγτσωFτΛFaσγωτtψτφγ≥FΛπτwFγσFx−Qx−F≥τππγωγτσωFatFNFωχψt{{ρatαψρ{ω}}_{ρatαψρ{vv}}}FOFeF[TVXF
}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2020RFXVXVRFW 5.4 13

603
{Δaψ≥αFΛτψFdγψΔ≥tFφψτdu≥tγτσFτΛFΔπΔ≥tψτwΔaνγστωFγσFΛγσaπFωtatΔωFwγtαFτσΔFπΔφtτσRFργωωγσΞFtψaσωvΔψωΔF
ρτρΔσtuρFaσdFaFpγΞΞωF−τωτσFdΔ≥ayγσΞFγσtτFtwτF−SμΔtωFγσFNφφOF≥τππγωγτσωFatFNωχψt{ω}eWYOF}Δ‘FwγtαF
tαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2020RF_VRFW

4.2 13

602 uΔaωuψΔρΔσtFτΛFdγΛΛΔψΔσtγaπF≥ψτωωFωΔ≥tγτσωFΛτψFωγσΞπΔFdγΛΛψa≥tγvΔFdγωωτ≥γatγτσFγσFNFωχψt{ω}FOFeF_F}Δ‘FφφF
≥τππγωγτσωFuωγσΞFtαΔFi}ti{FitniFωφΔ≥tψτρΔtΔψTFJournalkofkHighkEnergykPhysicsRF2020RFXVXVRFW 5.4 1

601 uΔaωuψΔρΔσtFτΛFγωτπatΔdSφατtτσFφπuωFtwτSμΔtFφψτdu≥tγτσFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}FOFeFWYF}Δ‘FwγtαF
tαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2020RFXVXVRFW 5.4 2

600
uΔaωuψΔρΔσtωFτΛFtαΔFφψτdu≥tγτσF≥ψτωωSωΔ≥tγτσFΛτψFaF–F−τωτσFγσFaωωτ≥γatγτσFwγtαF−SμΔtωFγσF
φψτtτσSφψτtτσF≥τππγωγτσωFatFNFωχψt{ω}FOFeFWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergyk
PhysicsRF2020RFXVXVRFW

5.4 5

599
{Δaψ≥αFΛτψFtαΔFppFSfFNF−τvΔψπγσΔ{−}−τvΔψπγσΔ{−}FOFφψτ≥ΔωωFvγaFvΔ≥tτψS−τωτσFΛuωγτσFφψτdu≥tγτσFuωγσΞF
φψτtτσSφψτtτσF≥τππγωγτσωFatFNFωχψt{ω}FOFeFWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergyk
PhysicsRF2020RFXVXVRFW

5.4 5

598 w−ωΔψvatγτσFτΛFtαΔFaωωτ≥γatΔdFφψτdu≥tγτσFτΛFaFtτφFχuaψνFaσdFaF–F−τωτσFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}FOeF
WYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2020RFXVXVRFW 5.4 5

597 uΔaωuψΔρΔσtFτΛFtαΔFtψaσωvΔψωΔFρτρΔσtuρFdγωtψγ−utγτσFτΛFlψΔππâ��”aσFπΔφtτσFφaγψωFγσFφψτtτσâ��φψτtτσF
≥τππγωγτσωFatFNωχψt{ω}eWYRO}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2020RF_VRFW 4.2 7

596
{Δaψ≥αFΛτψFdγψΔ≥tFφψτdu≥tγτσFτΛFΔπΔ≥tψτwΔaνγστωFγσFΛγσaπFωtatΔωFwγtαFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρF
aσdFaFpγΞΞωF−τωτσFdΔ≥ayγσΞFγσtτFφατtτσωFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}FOFeFWYF}Δ‘FwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2020RFXVXVRFW

5.4 1

595 uΔaωuψΔρΔσtωFτΛFtτφSχuaψνFφaγψFωφγσF≥τψψΔπatγτσωFγσFtαΔFNΔρuFOF≥αaσσΔπFatFNωχψt{ω}FeFWYOF}Δ‘FuωγσΞF
φφF≥τππγωγτσωFγσFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2020RF_VRFW 4.2 8

594 uΔaωuψΔρΔσtFτΛFtαΔF≥ψτωωSωΔ≥tγτσFaσdF≥αaψΞΔFaωyρρΔtψyFτΛF’F−τωτσωFφψτdu≥ΔdFγσFφψτtτσâ��φψτtτσF
≥τππγωγτσωFatFNωχψt{ω}e_~tΔxtF{}Δ‘}OFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2019RF^aRFW 4.2 11

593 tγργtωFτσF≥τσta≥tFγσtΔψa≥tγτσωFaσdFπΔφtτχuaψνωFatFpmziTFPhysicalkReviewkDRF2019RFaaRF 4.9 5

592
uΔaωuψΔρΔσtFτΛFμΔtSωu−ωtψu≥tuψΔFτ−ωΔψva−πΔωFγσFtτφFχuaψνRF’F−τωτσFaσdFπγΞαtFμΔtFφψτdu≥tγτσFγσF
φψτtτσSφψτtτσF≥τππγωγτσωFatFNFωχψt{ω}FOFeFWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergyk
PhysicsRF2019RFXVWaRFW

5.4 8

591 mπΔ≥tψτσFψΔ≥τσωtψu≥tγτσFaσdFγdΔσtγΛγ≥atγτσFγσFtαΔFi}ti{FΔxφΔψγρΔσtFuωγσΞFtαΔFXVW[FaσdFXVW]FtpkF
φψτtτσâ��φψτtτσF≥τππγωγτσFdataFatFNωχψt{ω}FeFWYOFNtΔxtF{}Δ‘}OTFEuropeankPhysicalkJournalkCRF2019RF^aRFW 4.2 37
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590 uΔaωuψΔρΔσtFτΛFdγωtψγ−utγτσωFωΔσωγtγvΔFtτFtαΔFuσdΔψπyγσΞFΔvΔσtFγσFγσ≥πuωγvΔF–F−τωτσFφψτdu≥tγτσFγσF
φφF≥τππγωγτσωFatFNωχψt{ω}OFeFWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2019RF^aRFW 4.2 2

589
{Δaψ≥αΔωFΛτψFω≥aπaψFπΔφtτχuaψνωFaσdFdγΛΛΔψΔσtγaπF≥ψτωωSωΔ≥tγτσFρΔaωuψΔρΔσtωFγσFdγπΔφtτσâ��dγμΔtF
ΔvΔσtωFγσFφψτtτσâ��φψτtτσF≥τππγωγτσωFatFaF≥ΔσtψΔSτΛSρaωωFΔσΔψΞyFτΛFNvaψvΔ≥{ωχψt{ω}}OFeFWYF}Δ‘FwγtαFtαΔF
i}ti{FΔxφΔψγρΔσtTFEuropeankPhysicalkJournalkCRF2019RF^aRFW

4.2 15

588 {Δaψ≥αFΛτψFωγσΞπΔFφψτdu≥tγτσFτΛFvΔ≥tτψSπγνΔFχuaψνωFdΔ≥ayγσΞFγσtτF’−FγσFφφF≥τππγωγτσωFatFNFωχψt{ω}FOFeFWYF
}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2019RFXVWaRFW 5.4 14

587 {Δaψ≥αFΛτψFtτφSχuaψνFdΔ≥ayωFtFSfFpχFwγtαFY]FΛ−â��WFτΛFφφF≥τππγωγτσFdataFatFNFωχψt{ω}FOFeFWYF}Δ‘FwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2019RFXVWaRFW 5.4 13

586
uΔaωuψΔρΔσtFτΛF‘pRFNFρatαψρ{p}tτFρatαψρ{−}τvΔψπγσΔ{ρatαψρ{−}}FOFφψτdu≥tγτσFaωFaFΛuσ≥tγτσFτΛF
tαΔFvΔ≥tτψS−τωτσFtψaσωvΔψωΔFρτρΔσtuρFγσFWYF}Δ‘FφφF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofk
HighkEnergykPhysicsRF2019RFXVWaRFW

5.4 8

585 kαaψρFφψτdu≥tγτσFγσF≥αaψΞΔdF≥uψψΔσtFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTFJournalkofkHighkEnergyk
PhysicsRF2019RFXVWaRFW 5.4 2

584 uΔaωuψΔρΔσtωFτΛF’FaσdF–F−τωτσFφψτdu≥tγτσFγσFφφF≥τππγωγτσωFatFNωχψt{ω}e[TVXOF}Δ‘FwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2019RF^aRFW 4.2 12

583 xΔψΛτψρaσ≥ΔFτΛFtτφSχuaψνFaσdFNvaψvΔ≥{’}OS−τωτσFtaΞΞγσΞFwγtαFi}ti{FγσFzuσFXFτΛFtαΔFtpkTFEuropeank
PhysicalkJournalkCRF2019RF^aRFW 4.2 19

582 uΔaωuψΔρΔσtωFτΛFγσ≥πuωγvΔFaσdFdγΛΛΔψΔσtγaπFΛγdu≥γaπF≥ψτωωSωΔ≥tγτσωFτΛFNt−aψ{t}ΞaρρaFOFφψτdu≥tγτσFγσF
πΔφtτσγ≥FΛγσaπFωtatΔωFatFNωχψt{ω}eWY~tΔxtF{}Δ‘}OFγσFi}ti{TFEuropeankPhysicalkJournalkCRF2019RF^aRFW 4.2 7

581 mπΔ≥tψτσFaσdFφατtτσFΔσΔψΞyF≥aπγ−ψatγτσFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFuωγσΞFXVW[â��XVW]FtpkF
φψτtτσSφψτtτσF≥τππγωγτσFdataTFJournalkofkInstrumentationRF2019RFWZRFxVYVW^SxVYVW^ 1 25

580 {Δaψ≥αFΛτψFdτu−πyF≥αaψΞΔdFω≥aπaψF−τωτσωFdΔ≥ayγσΞFγσtτFωaρΔSωγΞσF−τωτσFφaγψωFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2019RF^aRF[_ 4.2 20

579
{Δaψ≥αFΛτψFαΔavyFuaμτψaσaFτψFlγψa≥FσΔutψγστωFaσdFψγΞαtSαaσdΔdF’FΞauΞΔF−τωτσωFγσFΛγσaπFωtatΔωFwγtαF
twτF≥αaψΞΔdFπΔφtτσωFaσdFtwτFμΔtωFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighk
EnergykPhysicsRF2019RFXVWaRFW

5.4 21

578 qσFωγtuF≥aπγ−ψatγτσFτΛFπaψΞΔSψadγuωFμΔtFΔσΔψΞyFaσdFρaωωFγσFWYF}Δ‘Fφψτtτσâ��φψτtτσF≥τππγωγτσωFwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2019RF^aRFW 4.2 16

577 uΔaωuψΔρΔσtFτΛFtαΔFφατtτσFγdΔσtγΛγ≥atγτσFΔΛΛγ≥γΔσ≥γΔωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFuωγσΞFtpkFzuσFXF
dataF≥τππΔ≥tΔdFγσFXVW[FaσdFXVW]TFEuropeankPhysicalkJournalkCRF2019RF^aRFW 4.2 26

576 uΔaωuψΔρΔσtFτΛFtαΔFψatγτFτΛF≥ψτωωFωΔ≥tγτσωFΛτψFγσ≥πuωγvΔFγωτπatΔdSφατtτσFφψτdu≥tγτσFγσFφφF≥τππγωγτσωF
atFNFωχψt{ω}FOFeFWYFaσdF_F}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2019RFXVWaRFW 5.4 5

575 uΔaωuψΔρΔσtFτΛFtαΔFtτφFχuaψνFρaωωFγσFtαΔFNt−aψ{t}ψγΞαtaψψτwFOFπΔφtτσQμΔtωF≥αaσσΔπFΛψτρFNωχψt{ω}e_OF
}Δ‘Fi}ti{FdataFaσdF≥τρ−γσatγτσFwγtαFφψΔvγτuωFψΔωuπtωTFEuropeankPhysicalkJournalkCRF2019RF^aRFW 4.2 24

574
{Δaψ≥αFΛτψFφaγψFφψτdu≥tγτσFτΛFpγΞΞωF−τωτσωFγσFtαΔFNF−τvΔψπγσΔ{−}−τvΔψπγσΔ{−}FOFΛγσaπFωtatΔFuωγσΞF
φψτtτσSφψτtτσF≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergyk
PhysicsRF2019RFXVWaRFW

5.4 31

573 kτσωtψaγσtωFτσFρΔdγatτψS−aωΔdFdaψνFρattΔψFaσdFω≥aπaψFdaψνFΔσΔψΞyFρτdΔπωFuωγσΞFNFωχψt{ω}FOFeFWYF}Δ‘F
φφF≥τππγωγτσFdataF≥τππΔ≥tΔdF−yFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2019RFXVWaRFW 5.4 31

(2019-2019)
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572 {Δaψ≥αFΛτψFπτσΞSπγvΔdFσΔutψaπFφaψtγ≥πΔωFγσFφφF≥τππγωγτσωFatFN{ωχψt{ω}}FeFWY~{tΔxtF{F}Δ‘}}OFtαatFdΔ≥ayFγσtτF
dγωφπa≥ΔdFαadψτσγ≥FμΔtωFγσFtαΔFi}ti{F≥aπτψγρΔtΔψTFEuropeankPhysicalkJournalkCRF2019RF^aRFW 4.2 18

571 {Δaψ≥αFΛτψFpγΞΞωF−τωτσFφaγψFφψτdu≥tγτσFγσFtαΔF’’NPO’’NPOFdΔ≥ayF≥αaσσΔπFuωγσΞFi}ti{FdataF
ψΔ≥τψdΔdFatFNFωχψt{ρatαψρ{ω}}FOFeFWYF}Δ‘TFJournalkofkHighkEnergykPhysicsRF2019RFXVWaRFW 5.4 12

570 {Δaψ≥αFΛτψFπaψΞΔFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFγσFaωωτ≥γatγτσFwγtαFτσΔFtτφSχuaψνFγσFφψτtτσSφψτtτσF
≥τππγωγτσωFatFNFωχψt{ω}FOFeFWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2019RFXVWaRFW 5.4 7

569
uΔaωuψΔρΔσtFτΛFN’±{φρF}–OFφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσωFaσdFΞauΞΔF−τωτσFφτπaψγωatγτσFγσFφφF
≥τππγωγτσωFatFNωχψt{ω}FeFWY~tΔxtF{}Δ‘}OFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2019RF
^aRFW

4.2 20

568 {Δaψ≥αΔωFΛτψFtαγψdSΞΔσΔψatγτσFω≥aπaψFπΔφtτχuaψνωFγσFNFωχψt{ω}FOFeFWYF}Δ‘FφφF≥τππγωγτσωFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2019RFXVWaRFW 5.4 18

567
{Δaψ≥αFΛτψFω≥aπaψFψΔωτσaσ≥ΔωFdΔ≥ayγσΞFγσtτF˛…Q˛…â��FγσFΔvΔσtωFwγtαFaσdFwγtατutF−StaΞΞΔdFμΔtωFφψτdu≥ΔdF
γσFφψτtτσSφψτtτσF≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergyk
PhysicsRF2019RFXVWaRFW

5.4 8

566 {Δaψ≥αFΛτψFdγ−τωτσFψΔωτσaσ≥ΔωFγσFαadψτσγ≥FΛγσaπFωtatΔωFγσFWYaFΛ−â��WFτΛFφφF≥τππγωγτσωFatFNFωχψt{ω}FOFeFWYF
}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2019RFXVWaRFW 5.4 10

565 {Δaψ≥αFΛτψFΔx≥γtΔdFΔπΔ≥tψτσωFωγσΞπyFφψτdu≥ΔdFγσFφψτtτσâ��φψτtτσF≥τππγωγτσωFatFJJωχψt{ω}F~e~WY~tΔxtF
{}Δ}tΔxtF{‘}JJFwγtαFtαΔFi}ti{FΔxφΔψγρΔσtFatFtαΔFtpkTFEuropeankPhysicalkJournalkCRF2019RF^aRF 4.2 3

564 qdΔσtγΛγ≥atγτσFτΛF−ττωtΔdFpγΞΞωF−τωτσωFdΔ≥ayγσΞFγσtτF−SχuaψνFφaγψωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFatF
WY´ JJtΔxtF{}Δ‘}JJTFEuropeankPhysicalkJournalkCRF2019RF^aRF 4.2 11

563 uΔaωuψΔρΔσtFτΛFJJs_{±VJJFaσdFJJtaρ−daF±VJJFφψτdu≥tγτσFγσFJJtF−aψ{t}JJFdγπΔφtτσγ≥FΔvΔσtωFγσFφφF
≥τππγωγτσωFatFJJωχψt{ω}FeJJF^F}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2019RF^aRFW 4.2 3

562 uΔaωuψΔρΔσtFτΛFtαΔFγσ≥πuωγvΔFγωτπatΔdSφατtτσF≥ψτωωFωΔ≥tγτσFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}FOFeFWYF}Δ‘F
uωγσΞFY]FΛ−â��WFτΛFi}ti{FdataTFJournalkofkHighkEnergykPhysicsRF2019RFXVWaRFW 5.4 2

561 iFωtψatΔΞyFΛτψFaFΞΔσΔψaπFωΔaψ≥αFΛτψFσΔwFφαΔστρΔσaFuωγσΞFdataSdΔψγvΔdFωγΞσaπFψΔΞγτσωFaσdFγtωF
aφφπγ≥atγτσFwγtαγσFtαΔFi}ti{FΔxφΔψγρΔσtTFEuropeankPhysicalkJournalkCRF2019RF^aRFW 4.2 14

560 uΔaωuψΔρΔσtFτΛFtαΔFtτφSχuaψνFρaωωFγσFNFtτvΔψπγσΔ{t}FOFQFWSμΔtFΔvΔσtωF≥τππΔ≥tΔdFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}FOFeF_F}Δ‘TFJournalkofkHighkEnergykPhysicsRF2019RFXVWaRFW 5.4 12

559 uΔaωuψΔρΔσtFτΛFΛγdu≥γaπFaσdFdγΛΛΔψΔσtγaπFN’±Q’±SOFφψτdu≥tγτσF≥ψτωωSωΔ≥tγτσωFatFNωχψt{ω}eWYOF}Δ‘F
wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2019RF^aRFW 4.2 16

558 uΔaωuψΔρΔσtFτΛF––Fφψτdu≥tγτσFγσFtαΔFâ��â�� ˛‰ ˛‰FΛγσaπFωtatΔFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFγσFφφF≥τππγωγτσωFatFNF
ωχψt{ω}FOFeFWYF}Δ‘TFJournalkofkHighkEnergykPhysicsRF2019RFXVWaRFW 5.4 2

557 uΔaωuψΔρΔσtFτΛFN’±{φρF}OS−τωτσFaσdF–S−τωτσFφψτdu≥tγτσF≥ψτωωSωΔ≥tγτσωFγσFφφF≥τππγωγτσωFatF
Nωχψt{ω}eXT^]OF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2019RF^aRFW 4.2 2

556
uΔaωuψΔρΔσtFτΛFtαΔFγσ≥πuωγvΔF≥ψτωωSωΔ≥tγτσFΛτψFtαΔFφψτdu≥tγτσFτΛFμΔtωFγσFaωωτ≥γatγτσFwγtαFaF–F−τωτσF
γσFφψτtτσâ��φψτtτσF≥τππγωγτσωFatF_F}Δ‘FuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2019RF
^aRFW

4.2 4

555
{Δaψ≥αFΛτψFαΔavyFσΔutψaπFπΔφtτσωFγσFdΔ≥ayωFτΛF’F−τωτσωFφψτdu≥ΔdFγσFWYF}Δ‘FφφF≥τππγωγτσωFuωγσΞF
φψτρφtFaσdFdγωφπa≥ΔdFωγΞσatuψΔωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2019RF
XVWaRFW

5.4 21

Katsuo Tokushuku
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554 uΔaωuψΔρΔσtFτΛFN’±φρFOF−τωτσFφψτdu≥tγτσFγσFx−Qx−F≥τππγωγτσωFatFNωχψt{ω_{ρatαψρ{vv}}}FeF
[TVX~tΔxtF{}Δ}tΔxtF{‘}OFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2019RF^aRFW 4.2 7

553 i}ti{F−SμΔtFγdΔσtγΛγ≥atγτσFφΔψΛτψρaσ≥ΔFaσdFΔΛΛγ≥γΔσ≥yFρΔaωuψΔρΔσtFwγtαFNt{−aψ{t}}OFΔvΔσtωFγσFφφF
≥τππγωγτσωFatFNωχψt{ω}eWYOF}Δ‘TFEuropeankPhysicalkJournalkCRF2019RF^aRFW 4.2 43

552
uΔaωuψΔρΔσtFτΛFΛπτwFαaψρτσγ≥ωF≥τψψΔπatγτσωFwγtαFρΔaσFtψaσωvΔψωΔFρτρΔσtuρFγσFπΔadâ��πΔadFaσdF
φψτtτσâ��πΔadF≥τππγωγτσωFatFNωχψt{ω_{ρatαψρ{vv}}}FeF[TVX~α−τxF{}Δ‘}OFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
EuropeankPhysicalkJournalkCRF2019RF^aRFW

4.2 16

551
uΔaωuψΔρΔσtωFτΛFtτφSχuaψνFφaγψFdγΛΛΔψΔσtγaπFaσdFdτu−πΔSdγΛΛΔψΔσtγaπF≥ψτωωSωΔ≥tγτσωFγσFtαΔFNΔππFOQμΔtωF
≥αaσσΔπFwγtαFφφF≥τππγωγτσωFatFNωχψt{ω}eWYOF}Δ‘FuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkC
RF2019RF^aRFW

4.2 13

550 {Δaψ≥αFΛτψF−τttτρSωχuaψνFφaγψFφψτdu≥tγτσFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFγσFΛγσaπFωtatΔωF≥τσtaγσγσΞFpγΞΞωF
−τωτσωRF−SμΔtωFaσdFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρTFJournalkofkHighkEnergykPhysicsRF2019RFXVWaRFW 5.4 7

549
{Δaψ≥αFΛτψFaddγtγτσaπFαΔavyFσΔutψaπFpγΞΞωFaσdFΞauΞΔF−τωτσωFγσFtαΔFdγtauFΛγσaπFωtatΔFφψτdu≥ΔdFγσFY]F
Λ−â��WFτΛFφφF≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF
2018RFXVW_RFW

5.4 81

548 uΔaωuψΔρΔσtFτΛFtαΔF≥ψτωωSωΔ≥tγτσFΛτψFφψτdu≥γσΞFaF’F−τωτσFγσFaωωτ≥γatγτσFwγtαFaFωγσΞπΔFtτφFχuaψνFγσF
φφF≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFi}ti{TFJournalkofkHighkEnergykPhysicsRF2018RFXVW_RFW 5.4 10

547 uΔaωuψΔρΔσtFτΛFtαΔFS−τωτσFρaωωFγσFφφF≥τππγωγτσωFatFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalk
JournalkCRF2018RF^_RFWWV 4.2 59

546 {Δaψ≥αFΛτψFσΔwFφαΔστρΔσaFγσFαγΞαSρaωωFΛγσaπFωtatΔωFwγtαFaFφατtτσFaσdFaFμΔtFΛψτρF≥τππγωγτσωFatFeF
WY´ }Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2018RF^_RFWVX 4.2 7

545 {Δaψ≥αFΛτψFtαΔFdγψΔ≥tFφψτdu≥tγτσFτΛF≥αaψΞγστωFaσdFσΔutψaπγστωFγσFΛγσaπFωtatΔωFwγtαFtauFπΔφtτσωFγσF
≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2018RF^_RFW[Z 4.2 23

544 uΔaωuψΔρΔσtFτΛFπτσΞγtudγσaπFΛπτwFdΔ≥τψψΔπatγτσωFγσFx−Qx−F≥τππγωγτσωFatFaσdF[TVXF}Δ‘FwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2018RF^_RFWZX 4.2 35

543 uΔaωuψΔρΔσtFτΛFχuaψντσγuρFφψτdu≥tγτσFγσFφψτtτσSπΔadFaσdFφψτtτσSφψτtτσF≥τππγωγτσωFatFwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2018RF^_RFW^W 4.2 35

542 uΔaωuψΔρΔσtFτΛFdγΛΛΔψΔσtγaπF≥ψτωωSωΔ≥tγτσωFτΛFaFωγσΞπΔFtτφFχuaψνFφψτdu≥ΔdFγσFaωωτ≥γatγτσFwγtαFaF
−τωτσFatFwγtαFi}ti{TFEuropeankPhysicalkJournalkCRF2018RF^_RFW_] 4.2 5

541 {Δaψ≥αFΛτψFαΔavyFψΔωτσaσ≥ΔωFγσFtαΔFaσdFΛγσaπFωtatΔωFuωγσΞFφψτtτσSφψτtτσF≥τππγωγτσωFatF´ FwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2018RF^_RFXaY 4.2 41

540 iFωΔaψ≥αFΛτψFφaγψSφψτdu≥ΔdFψΔωτσaσ≥ΔωFγσFΛτuψSμΔtFΛγσaπFωtatΔωFatFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeank
PhysicalkJournalkCRF2018RF^_RFX[V 4.2 28

539
{Δaψ≥αFΛτψFαΔavyFψΔωτσaσ≥ΔωFdΔ≥ayγσΞFγσtτFaF’FτψF–F−τωτσFaσdFaFpγΞΞωF−τωτσFγσFΛγσaπFωtatΔωFwγtαF
πΔφtτσωFaσdF−SμΔtωFγσFY]FΛ−â��WFτΛFNFωχψt{ω}eWYFOF}Δ‘FφφF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofk
HighkEnergykPhysicsRF2018RFXVW_RFW

5.4 26

538 {Δaψ≥αFΛτψFαΔavyFψΔωτσaσ≥ΔωFdΔ≥ayγσΞFγσtτFγσFtαΔFΛγσaπFωtatΔFγσF≥τππγωγτσωFatFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2018RF^_RFXZ 4.2 47

537 lγψΔ≥tFtτφSχuaψνFdΔ≥ayFwγdtαFρΔaωuψΔρΔσtFγσFtαΔFπΔφtτσQμΔtωF≥αaσσΔπFatFwγtαFtαΔFi}ti{F
ΔxφΔψγρΔσtTFEuropeankPhysicalkJournalkCRF2018RF^_RFWXa 4.2 11

(2018-2019)
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536 {Δaψ≥αFΛτψF’F’U’F–FψΔωτσaσ≥ΔFφψτdu≥tγτσFγσFâ��˛‰χχFΛγσaπFωtatΔωFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘F
wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2018RFXVW_RFW 5.4 22

535 uΔaωuψΔρΔσtFτΛFtαΔFpγΞΞωF−τωτσF≥τuφπγσΞFφψτφΔψtγΔωFγσFtαΔFpFSfF––PFSfFZâ��FdΔ≥ayF≥αaσσΔπFatFNF
ωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2018RFXVW_RFW 5.4 36

534 uΔaωuψΔρΔσtFτΛFγσ≥πuωγvΔFμΔtFaσdFdγμΔtF≥ψτωωSωΔ≥tγτσωFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatFNFωχψt{ω}eWYFOF
}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2018RFXVW_RFW 5.4 12

533 {Δaψ≥αFΛτψFdaψνFρattΔψFφψτdu≥ΔdFγσFaωωτ≥γatγτσFwγtαF−τttτρFτψFtτφFχuaψνωFγσF´ }Δ‘F≥τππγωγτσωFwγtαF
tαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2018RF^_RFW_ 4.2 32

532 {Δaψ≥αFΛτψFdτu−πyF≥αaψΞΔdFpγΞΞωF−τωτσFφψτdu≥tγτσFγσFρuπtγSπΔφtτσFΛγσaπFωtatΔωFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψFuωγσΞFφψτtτσSφψτtτσF≥τππγωγτσωFatTFEuropeankPhysicalkJournalkCRF2018RF^_RFWaa 4.2 55

531 uΔaωuψΔρΔσtFτΛFφτπaψγωatγτσFγσFdΔ≥ayωFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
EuropeankPhysicalkJournalkCRF2018RF^_RFW]Y 4.2 3

530 {Δaψ≥αΔωFΛτψFαΔavyF––FaσdF–’FψΔωτσaσ≥ΔωFγσFtαΔFâ��â��χχFaσdF˛‰˛‰χχFΛγσaπFωtatΔωFγσFφφF≥τππγωγτσωFatFNF
ωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2018RFXVW_RFW 5.4 17

529 {Δaψ≥αFΛτψFφaγψFφψτdu≥tγτσFτΛFuφStyφΔFvΔ≥tτψSπγνΔFχuaψνωFaσdFΛτψFΛτuψStτφSχuaψνFΔvΔσtωFγσFΛγσaπF
ωtatΔωFwγtαFρuπtγφπΔF−SμΔtωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2018RFXVW_RFW 5.4 23

528
uΔaωuψΔρΔσtFτΛFdγΛΛΔψΔσtγaπF≥ψτωωFωΔ≥tγτσωFaσdF’QU’â��F≥ψτωωSωΔ≥tγτσFψatγτωFΛτψF’F−τωτσFφψτdu≥tγτσF
γσFaωωτ≥γatγτσFwγtαFμΔtωFatFNFωχψt{ω}e_FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF
2018RFXVW_RFW

5.4 7

527 uΔaωuψΔρΔσtFτΛFtαΔF’S−τωτσFρaωωFγσFφφF≥τππγωγτσωFatFNωχψt{ω}e^RFα−τxF{}Δ‘}OFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψF2018RF^_RFW 1

526 {Δaψ≥αFΛτψFdτu−πyF≥αaψΞΔdFpγΞΞωF−τωτσFφψτdu≥tγτσFγσFρuπtγSπΔφtτσFΛγσaπFωtatΔωFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψFuωγσΞFφψτtτσâ��φψτtτσF≥τππγωγτσωFatFNωχψt{ω}eWYRtΔxtF{}Δ‘}OF2018RF^_RFW 1

525 {Δaψ≥αFΛτψFαΔavyFψΔωτσaσ≥ΔωFdΔ≥ayγσΞFγσtτFaF’FτψF–F−τωτσFaσdFaFpγΞΞωF−τωτσFγσFΛγσaπFωtatΔωFwγtαF
πΔφtτσωFaσdF−SμΔtωFγσFY]FΛ−â��WFτΛFNFωχψt{ω}eWYFOF}Δ‘FφφF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψF2018RFXVW_RFW 1

524
{Δaψ≥αFΛτψFtαΔFpγΞΞωF−τωτσFφψτdu≥ΔdFγσFaωωτ≥γatγτσFwγtαFaFvΔ≥tτψF−τωτσFaσdFdΔ≥ayγσΞFγσtτFtwτF
ωφγσSzΔψτFφaψtγ≥πΔωFγσFtαΔFpFSfFaaFSfFZ−F≥αaσσΔπFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2018RFXVW_RFW

5.4 14

523
uΔaωuψΔρΔσtFτΛFtαΔFNF–ΞaρρaFtτFσuFτvΔψπγσΔ{σu}ΞaρρaFOFφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσFγσFφφF≥τππγωγτσωF
atFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψFaσdFπγργtωFτσFaστρaπτuωFtψγφπΔFΞauΞΔS−τωτσF
≥τuφπγσΞωTFJournalkofkHighkEnergykPhysicsRF2018RFXVW_RFW

5.4 6

522 xψτρφtFaσdFστσSφψτρφtFΔππγφtγ≥FΛπτwFγσFx−Qx−F≥τππγωγτσωFatF}ΔvFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeank
PhysicalkJournalkCRF2018RF^_RF^_Z 4.2 8

521 {Δaψ≥αFΛτψFpγΞΞωF−τωτσFφaγψFφψτdu≥tγτσFγσFtαΔF≥αaσσΔπFuωγσΞF≥τππγωγτσFdataFψΔ≥τψdΔdFatF}Δ‘FwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2018RF^_RFWVV^ 4.2 21

520 uΔaωuψΔρΔσtFτΛF≥τπτuψFΛπτwFuωγσΞFμΔtSφuππFτ−ωΔψva−πΔωFγσFΔvΔσtωFwγtαFtαΔFi}ti{FΔxφΔψγρΔσtFatTF
EuropeankPhysicalkJournalkCRF2018RF^_RF_Z^ 4.2 5

519 iσΞuπaψFaσaπyωγωFτΛFjFVFdFFSfFsP˛…Q˛…â��FdΔ≥ayωFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_FOF}Δ‘FwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2018RFXVW_RFW 5.4 44

Katsuo Tokushuku
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518
{Δaψ≥αFΛτψFaFσΔwFαΔavyFΞauΞΔS−τωτσFψΔωτσaσ≥ΔFdΔ≥ayγσΞFγσtτFaFπΔφtτσFaσdFργωωγσΞFtψaσωvΔψωΔF
ρτρΔσtuρFγσFY]FΛ−FτΛF≥τππγωγτσωFatF´ }Δ‘FwγtαFtαΔFi}ti{FΔxφΔψγρΔσtTFEuropeankPhysicalkJournalkCRF
2018RF^_RFZVW

4.2 23

517
{Δaψ≥αFΛτψFdaψνFρattΔψFγσFΔvΔσtωFwγtαFaFαadψτσγ≥aππyFdΔ≥ayγσΞFvΔ≥tτψF−τωτσFaσdFργωωγσΞFtψaσωvΔψωΔF
ρτρΔσtuρFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergyk
PhysicsRF2018RFXVW_RFW

5.4 15

516
uΔaωuψΔρΔσtωFτΛFdγΛΛΔψΔσtγaπF≥ψτωωFωΔ≥tγτσωFτΛFtτφFχuaψνFφaγψFφψτdu≥tγτσFγσFaωωτ≥γatγτσFwγtαFμΔtωFγσF
φφF≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘FuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2018RF
XVW_RFW

5.4 4

515
{Δaψ≥αFΛτψFpγΞΞωF−τωτσFφaγψFφψτdu≥tγτσFγσFtαΔFNFuφΞaρρaFuφΞaρρaF−τvΔψπγσΔ{−}FOFΛγσaπFωtatΔFwγtαF
WYF}Δ‘FφφF≥τππγωγτσFdataF≥τππΔ≥tΔdF−yFtαΔFi}ti{FΔxφΔψγρΔσtTFJournalkofkHighkEnergykPhysicsRF2018RF
XVW_RFW

5.4 23

514 {Δaψ≥αFΛτψFσΔwFφαΔστρΔσaFγσFΔvΔσtωFwγtαFωaρΔS≥αaψΞΔFπΔφtτσωFaσdF−SμΔtωFγσFφφF≥τππγωγτσωFatFNF
ωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2018RFXVW_RFW 5.4 21

513 uΔaωuψΔρΔσtFτΛFtαΔFazγρutαaπFaσγωτtψτφyFτΛF≥αaψΞΔdFφaψtγ≥πΔωFφψτdu≥ΔdFγσFeF[TVX´ }Δ‘Fx−Qx−F
≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2018RF^_RFaa^ 4.2 21

512 xΔψΛτψρaσ≥ΔFτΛFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFψΔ≥τσωtψu≥tγτσFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFuωγσΞF
φψτtτσSφψτtτσF≥τππγωγτσωFatTFEuropeankPhysicalkJournalkCRF2018RF^_RFaVY 4.2 66

511 {Δaψ≥αFΛτψFΔπΔ≥tψτwΔaνFφψτdu≥tγτσFτΛFωuφΔψωyρρΔtψγ≥Fφaψtγ≥πΔωFγσFΛγσaπFωtatΔωFwγtαFtwτFτψFtαψΔΔF
πΔφtτσωFatFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2018RF^_RFaa[ 4.2 49

510 {Δaψ≥αFΛτψF≥αaψΞΔdFpγΞΞωF−τωτσωFdΔ≥ayγσΞFγσtτFtτφFaσdF−τttτρFχuaψνωFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2018RFXVW_RFW 5.4 39

509 wφΔψatγτσFaσdFφΔψΛτψρaσ≥ΔFτΛFtαΔFi}ti{F}γπΔFkaπτψγρΔtΔψFγσFzuσ´ WTFEuropeankPhysicalkJournalkCRF
2018RF^_RFa_^ 4.2 13

508
{Δaψ≥αFΛτψFωuφΔψωyρρΔtψyFγσFΛγσaπFωtatΔωFwγtαFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFaσdFρuπtγφπΔF−SμΔtωFγσF
φψτtτσSφψτtτσF≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergyk
PhysicsRF2018RFXVW_RFW

5.4 28

507
{Δaψ≥αFΛτψFφaγψFφψτdu≥tγτσFτΛFαΔavyFvΔ≥tτψSπγνΔFχuaψνωFdΔ≥ayγσΞFγσtτFαγΞαSφ}F’F−τωτσωFaσdFtτφF
χuaψνωFγσFtαΔFπΔφtτσSφπuωSμΔtωFΛγσaπFωtatΔFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2018RFXVW_RFW

5.4 16

506
{Δaψ≥αFΛτψFtτφSωχuaψνFφaγψFφψτdu≥tγτσFγσFΛγσaπFωtatΔωFwγtαFτσΔFπΔφtτσRFμΔtωRFaσdFργωωγσΞFtψaσωvΔψωΔF
ρτρΔσtuρFuωγσΞFY]FΛ−â��WFτΛFNFωχψt{ω}eWYFOF}Δ‘FφφF≥τππγωγτσFdataFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofk
HighkEnergykPhysicsRF2018RFXVW_RFW

5.4 33

505 {Δaψ≥αFΛτψFπτσΞSπγvΔdF≥αaψΞγστωF−aωΔdFτσFaFdγωaφφΔaψγσΞStψa≥νFωγΞσatuψΔFγσFφφF≥τππγωγτσωFatFNF
ωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2018RFXVW_RFW 5.4 48

504 {Δaψ≥αFΛτψFωuφΔψωyρρΔtψyFγσFΛγσaπFωtatΔωFwγtαF≥αaψρFμΔtωFaσdFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFγσFWYF
}Δ‘FφφF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2018RFXVW_RFW 5.4 9

503
{Δaψ≥αFΛτψF≥αaψΞΔdFpγΞΞωF−τωτσωFdΔ≥ayγσΞFvγaFp´–FSfFˇ�´–˛‰ˇ�FγσFtαΔFˇ�QμΔtωFaσdFˇ�QπΔφtτσFΛγσaπFωtatΔωFwγtαF
Y]FΛ−â��WFτΛFφφF≥τππγωγτσFdataFψΔ≥τψdΔdFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FΔxφΔψγρΔσtTFJournalkofk
HighkEnergykPhysicsRF2018RFXVW_RFW

5.4 33

502 xψτρφtFaσdFστσSφψτρφtFaσdFωuφφψΔωωγτσFatFαγΞαFtψaσωvΔψωΔFρτρΔσtuρFγσFx−Qx−F≥τππγωγτσωFwγtαF
tαΔFi}ti{FΔxφΔψγρΔσtTFEuropeankPhysicalkJournalkCRF2018RF^_RF^]X 4.2 23

501 {Δaψ≥αFΛτψFpγΞΞωF−τωτσFdΔ≥ayωFtτF−ΔyτσdStαΔS{taσdaψdSuτdΔπFπγΞαtF−τωτσωFγσFΛτuψSπΔφtτσFΔvΔσtωF
wγtαFtαΔFi}ti{FdΔtΔ≥tτψFatFNFωχψt{ω}eWYFOF}Δ‘TFJournalkofkHighkEnergykPhysicsRF2018RFXVW_RFW 5.4 22

(2018-2018)
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500 kτρ−γσatγτσFaσdFyklFaσaπyωγωFτΛF≥αaψρFaσdF−ΔautyFφψτdu≥tγτσF≥ψτωωSωΔ≥tγτσFρΔaωuψΔρΔσtωFγσF
dΔΔφFγσΔπaωtγ≥FΔφFω≥attΔψγσΞFatFpmziTFEuropeankPhysicalkJournalkCRF2018RF^_RFW 4.2 24

499 {Δaψ≥αFΛτψFΔx≥πuωγvΔFpγΞΞωFaσdF–F−τωτσFdΔ≥ayωFtτFg˛‡FaσdFˇ�˛‡FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofk
HighkEnergykPhysicsRF2018RFXVW_RFW 5.4 6

498 uΔaωuψΔρΔσtωFτΛF−SμΔtFtaΞΞγσΞFΔΛΛγ≥γΔσ≥yFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFuωγσΞFNFtτvΔψπγσΔ{t}FOFΔvΔσtωFatFNF
ωχψt{ω}eWYFOF}Δ‘TFJournalkofkHighkEnergykPhysicsRF2018RFXVW_RFW 5.4 31

497 {Δaψ≥αFΛτψFΛπavτuψS≥αaσΞγσΞFσΔutψaπF≥uψψΔσtFtτφSχuaψνFdΔ≥ayωFtFSfFχ–FγσFφψτtτσSφψτtτσF≥τππγωγτσωFatFNF
ωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2018RFXVW_RFW 5.4 8

496 uΔaωuψΔρΔσtFτΛFtαΔFγσ≥πuωγvΔFaσdFΛγdu≥γaπFφψτdu≥tγτσF≥ψτωωSωΔ≥tγτσωFγσFtαΔFπΔφtτσQμΔtωF≥αaσσΔπFγσF
≥τππγωγτσωFatFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2018RF^_RFZ_^ 4.2 5

495 {Δaψ≥αFΛτψFαΔavyFφaψtγ≥πΔωFdΔ≥ayγσΞFγσtτFtτφSχuaψνFφaγψωFuωγσΞFπΔφtτσSφπuωSμΔtωFΔvΔσtωFγσF
φψτtτσSφψτtτσF≥τππγωγτσωFatF´ FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2018RF^_RF[][ 4.2 34

494
{Δaψ≥αFΛτψFσΔwFφαΔστρΔσaFuωγσΞFtαΔFγσvaψγaσtFρaωωFdγωtψγ−utγτσFτΛFωaρΔSΛπavτuψFτφφτωγtΔSωγΞσF
dγπΔφtτσFφaγψωFγσFΔvΔσtωFwγtαFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFγσF´ F≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
EuropeankPhysicalkJournalkCRF2018RF^_RF]X[

4.2 15

493 {Δaψ≥αFΛτψFdaψνFρattΔψFaσdFτtαΔψFσΔwFφαΔστρΔσaFγσFΔvΔσtωFwγtαFaσFΔσΔψΞΔtγ≥FμΔtFaσdFπaψΞΔFργωωγσΞF
tψaσωvΔψωΔFρτρΔσtuρFuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2018RFXVW_RFW 5.4 101

492
uΔaωuψΔρΔσtFτΛFtαΔF—nτψρuπabFωΔΔFtΔxt¯FaσdF—nτψρuπabFωΔΔFtΔxt¯Fφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσωFγσF
ρuπtγπΔφtτσFΛγσaπFωtatΔωFuωγσΞFYTXFΛ−—nτψρuπabFωΔΔFtΔxt¯FτΛF—nτψρuπabFωΔΔFtΔxt¯F≥τππγωγτσωFatF—nτψρuπabF
ωΔΔFtΔxt¯FeFWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2017RF^^RFZV

4.2 14

491
iFρΔaωuψΔρΔσtFτΛFtαΔF≥aπτψγρΔtΔψFψΔωφτσωΔFtτFωγσΞπΔFαadψτσωFaσdFdΔtΔψργσatγτσFτΛFtαΔFμΔtFΔσΔψΞyF
ω≥aπΔFuσ≥ΔψtaγσtyFuωγσΞFtpkFzuσSWFS≥τππγωγτσFdataFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalk
JournalkCRF2017RF^^RFX]

4.2 22

490
uΔaωuψΔρΔσtFτΛFtαΔFγσ≥πuωγvΔF≥ψτωωSωΔ≥tγτσωFτΛFωγσΞπΔFtτφSχuaψνFaσdFtτφSaσtγχuaψνFtS≥αaσσΔπF
φψτdu≥tγτσFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergyk
PhysicsRF2017RFXVW^RFW

5.4 22

489
uΔaωuψΔρΔσtFτΛFμΔtFa≥tγvγtyFφψτdu≥ΔdFγσFtτφSχuaψνFΔvΔσtωFwγtαFaσFΔπΔ≥tψτσRFaFρuτσFaσdFtwτF
StaΞΞΔdFμΔtωFγσFtαΔFΛγσaπFωtatΔFγσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯F}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
EuropeankPhysicalkJournalkCRF2017RF^^RFXXV

4.2 5

488 uΔaωuψΔρΔσtFτΛFtαΔF−τωτσFφτπaψγωatγτσFγσF—nτψρuπabFωΔΔFtΔxt¯FΔvΔσtωFΛψτρF≥τππγωγτσωFatF—nτψρuπabF
ωΔΔFtΔxt¯FeF_F}Δ‘FγσFtαΔFπΔφtτσ´ Q´ μΔtωF≥αaσσΔπFwγtαFi}ti{TFEuropeankPhysicalkJournalkCRF2017RF^^RFX]Z 4.2 19

487 mπΔ≥tψτσFΔΛΛγ≥γΔσ≥yFρΔaωuψΔρΔσtωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFuωγσΞFXVWXFtpkFφψτtτσSφψτtτσF≥τππγωγτσF
dataTFEuropeankPhysicalkJournalkCRF2017RF^^RFWa[ 4.2 61

486
uΔaωuψΔρΔσtωFτΛFtτφSχuaψνFφaγψFdγΛΛΔψΔσtγaπF≥ψτωωSωΔ≥tγτσωFγσFtαΔF—nτψρuπabFωΔΔFtΔxt¯F≥αaσσΔπFγσF
≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘FuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2017RF
^^RFXaX

4.2 13

485 xΔψΛτψρaσ≥ΔFτΛFaπΞτψγtαρωFtαatFψΔ≥τσωtψu≥tFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFγσF—nτψρuπabFωΔΔFtΔxt¯eF
_F}Δ‘FφψτtτσSφψτtτσF≥τππγωγτσωFγσFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2017RF^^RFXZW 4.2 38

484 uΔaωuψΔρΔσtFτΛFtαΔFφψτρφtFU—nτψρuπabFωΔΔFtΔxt¯FφaγψFφψτdu≥tγτσF≥ψτωωSωΔ≥tγτσFγσF≥τππγωγτσωFatF
—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2017RF^^RF^] 4.2 47

483 {Δaψ≥αFΛτψFtψγ−τωτσF—nτψρuπabFωΔΔFtΔxt¯Fφψτdu≥tγτσFγσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯´ —nτψρuπabFωΔΔF
tΔxt¯FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2017RF^^RFWZW 4.2 13
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482 }τφτπτΞγ≥aπF≥ΔππF≥πuωtΔψγσΞFγσFtαΔFi}ti{F≥aπτψγρΔtΔψωFaσdFγtωFφΔψΛτψρaσ≥ΔFγσFtpkFzuσFWTFEuropeank
PhysicalkJournalkCRF2017RF^^RFZaV 4.2 177

481
nγdu≥γaπRFtτtaπFaσdFdγΛΛΔψΔσtγaπF≥ψτωωSωΔ≥tγτσFρΔaωuψΔρΔσtωFτΛFS≥αaσσΔπFωγσΞπΔFtτφSχuaψνFφψτdu≥tγτσF
γσF≥τππγωγτσωFatF_´ }Δ‘FuωγσΞFdataF≥τππΔ≥tΔdF−yFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2017RF
^^RF[YW

4.2 27

480 uΔaωuψΔρΔσtωFτΛFΔπΔ≥tψτwΔaνF—nτψρuπabFωΔΔFtΔxt¯Fφψτdu≥tγτσFaσdF≥τσωtψaγσtωFτσFaστρaπτuωFΞauΞΔF
≥τuφπγσΞωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2017RF^^RFZ^Z 4.2 14

479 rΔtFψΔ≥τσωtψu≥tγτσFaσdFφΔψΛτψρaσ≥ΔFuωγσΞFφaψtγ≥πΔFΛπτwFwγtαFtαΔFi}ti{FlΔtΔ≥tτψTFEuropeankPhysicalk
JournalkCRF2017RF^^RFZ]] 4.2 42

478 {tudγΔωFτΛFtαΔFdγΛΛψa≥tγvΔFφατtτφψτdu≥tγτσFτΛFγωτπatΔdFφατtτσωFatFpmziTFPhysicalkReviewkDRF2017RF
a]RF 4.9 2

477 uΔaωuψΔρΔσtFτΛFρuπtγSφaψtγ≥πΔFazγρutαaπF≥τψψΔπatγτσωFγσFφφRFφ´ Q´ x−FaσdFπτwSρuπtγφπγ≥γtyFx−´ Q´ x−F
≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2017RF^^RFZX_ 4.2 48

476 uΔaωuψΔρΔσtFτΛFγσ≥πuωγvΔFaσdFdγΛΛΔψΔσtγaπF≥ψτωωFωΔ≥tγτσωFγσFtαΔFpFSfF––FPFSfFZâ��FdΔ≥ayF≥αaσσΔπFγσFφφF
≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2017RFXVW^RFW 5.4 25

475 uΔaωuψΔρΔσtFτΛFπΔφtτσFdγΛΛΔψΔσtγaπFdγωtψγ−utγτσωFaσdFtαΔFtτφFχuaψνFρaωωFγσFφψτdu≥tγτσFγσF≥τππγωγτσωF
atF´ }Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2017RF^^RF_VZ 4.2 11

474 uΔaωuψΔρΔσtFτΛFtαΔFNFtτvΔψπγσΔ{t}ΞaρρaFOFφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatFNF
ωχψt{ω}e_FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2017RFXVW^RFW 5.4 7

473
uΔaωuψΔρΔσtωFτΛF≥αaψΞΔFaσdFkxFaωyρρΔtψγΔωFγσF−SαadψτσFdΔ≥ayωFuωγσΞFtτφSχuaψνFΔvΔσtωF≥τππΔ≥tΔdF
−yFtαΔFi}ti{FdΔtΔ≥tτψFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_FOF}Δ‘TFJournalkofkHighkEnergykPhysicsRF2017RF
XVW^RFW

5.4 6

472 xΔψΛτψρaσ≥ΔFτΛFtαΔFi}ti{Ftψa≥νFψΔ≥τσωtψu≥tγτσFaπΞτψγtαρωFγσFdΔσωΔFΔσvγψτσρΔσtωFγσFtpkFzuσFXTF
EuropeankPhysicalkJournalkCRF2017RF^^RF]^Y 4.2 33

471
{Δaψ≥αFΛτψFσΔwFφαΔστρΔσaFγσFΔvΔσtωF≥τσtaγσγσΞFaFωaρΔSΛπavτuψFτφφτωγtΔSωγΞσFdγπΔφtτσFφaγψRFμΔtωRF
aσdFπaψΞΔFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFγσF—nτψρuπabFωΔΔFtΔxt¯´ —nτψρuπabFωΔΔFtΔxt¯—nτψρuπabFωΔΔF
tΔxt¯F≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2017RF^^RFWZZ

4.2 8

470
uΔaωuψΔρΔσtFτΛFtαΔF––Fφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatFNFωχψt{ω}e_FOF}Δ‘F
uωγσΞFtαΔF––FSfFâ��â�� â��Qâ��gâ��â��gQFaσdFNF––tτF{Δππ}±{S}{Δππ}±{Q}σuFτvΔψπγσΔ{σu}FOFdΔ≥ayF≥αaσσΔπωFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2017RFXVW^RFW

5.4 9

469 xψτ−γσΞFtαΔF’Ft−FvΔψtΔxFωtψu≥tuψΔFγσFtS≥αaσσΔπFωγσΞπΔStτφSχuaψνFφψτdu≥tγτσFaσdFdΔ≥ayFγσFφφF
≥τππγωγτσωFatFNFωχψt{ω}e_FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2017RFXVW^RFW 5.4 11

468 uΔaωuψΔρΔσtωFτΛFˇ�NX{OFaσdF“NY_^XOFSfFrUˇ�ˇ�FQFˇ�Fâ��Fφψτdu≥tγτσFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_FOF}Δ‘FwγtαF
tαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2017RFXVW^RFW 5.4 15

467 uΔaωuψΔρΔσtωFτΛFtτφSχuaψνFφaγψFtτF–S−τωτσF≥ψτωωSωΔ≥tγτσFψatγτωFatFNFωχψt{ω}eWYFOFRF_RF^F}Δ‘FwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2017RFXVW^RFW 5.4 7

466 {Δaψ≥αFΛτψFπΔφtτσSΛπavτuψSvγτπatγσΞFdΔ≥ayωFτΛFtαΔFpγΞΞωFaσdF−τωτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
EuropeankPhysicalkJournalkCRF2017RF^^RF^V 4.2 52

465 xΔψΛτψρaσ≥ΔFτΛFtαΔFi}ti{FtψγΞΞΔψFωyωtΔρFγσFXVW[TFEuropeankPhysicalkJournalkCRF2017RF^^RFYW^ 4.2 272

(2017-2017)
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464 zΔ≥τσωtψu≥tγτσFτΛFφψγρaψyFvΔψtγ≥ΔωFatFtαΔFi}ti{FΔxφΔψγρΔσtFγσFzuσFWFφψτtτσSφψτtτσF≥τππγωγτσωFatF
tαΔFtpkTFEuropeankPhysicalkJournalkCRF2017RF^^RFYYX 4.2 29

463
uΔaωuψΔρΔσtωFτΛFtαΔFφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσFτΛFaF—nτψρuπabFωΔΔFtΔxt¯F−τωτσFγσFaωωτ≥γatγτσFwγtαF
μΔtωFγσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF
2017RF^^RFY]W

4.2 26

462 xψΔ≥γωγτσFρΔaωuψΔρΔσtFaσdFγσtΔψφψΔtatγτσFτΛFγσ≥πuωγvΔFRFaσdFφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσωFwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2017RF^^RFY]^ 4.2 56

461 uΔaωuψΔρΔσtFτΛFμΔtFΛψaΞρΔσtatγτσFγσFx−Qx−FaσdF≥τππγωγτσωFatF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψFatFtαΔF
tpkTFEuropeankPhysicalkJournalkCRF2017RF^^RFY^a 4.2 35

460
{Δaψ≥αFΛτψFdaψνFρattΔψFatF—nτψρuπabFωΔΔFtΔxt¯FγσFΛγσaπFωtatΔωF≥τσtaγσγσΞFaσFΔσΔψΞΔtγ≥FφατtτσFaσdF
πaψΞΔFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2017RF
^^RFYaY

4.2 52

459
uΔaωuψΔρΔσtFτΛF≥αaψΞΔdSφaψtγ≥πΔFdγωtψγ−utγτσωFωΔσωγtγvΔFtτFtαΔFuσdΔψπyγσΞFΔvΔσtFγσFNFωχψt{ω}eWYFOF
}Δ‘FφψτtτσSφψτtτσF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFatFtαΔFtpkTFJournalkofkHighkEnergykPhysicsRF
2017RFXVW^RFW

5.4 9

458 {Δaψ≥αFΛτψFdγψΔ≥tFtτφFωχuaψνFφaγψFφψτdu≥tγτσFγσFΛγσaπFωtatΔωFwγtαFtwτFπΔφtτσωFγσF}Δ‘F≥τππγωγτσωFwγtαF
tαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2017RF^^RF_a_ 4.2 19

457
{Δaψ≥αFΛτψFdγψΔ≥tFtτφFωχuaψνFφaγψFφψτdu≥tγτσFγσFΔvΔσtωFwγtαFaFpγΞΞωFτψF–F−τωτσRFaσdFργωωγσΞF
tψaσωvΔψωΔFρτρΔσtuρFγσFNFωχψt{ω}eWYFOF}Δ‘FφφF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighk
EnergykPhysicsRF2017RFXVW^RFW

5.4 7

456
uΔaωuψΔρΔσtFτΛFdΔtΔ≥tτψS≥τψψΔ≥tΔdFτ−ωΔψva−πΔωFωΔσωγtγvΔFtτFtαΔFaστρaπτuωFφψτdu≥tγτσFτΛFΔvΔσtωF
wγtαFμΔtωFaσdFπaψΞΔFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFγσF≥τππγωγτσωFatF´ }Δ‘FuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTF
EuropeankPhysicalkJournalkCRF2017RF^^RF^][

4.2 10

455 uΔaωuψΔρΔσtFτΛF−SαadψτσFφaγψFφψτdu≥tγτσFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatFNF
ωχψt{ω}e_FOF}Δ‘TFJournalkofkHighkEnergykPhysicsRF2017RFXVW^RFW 5.4 5

454 {Δaψ≥αFΛτψFωuφΔψωyρρΔtψyFγσFΔvΔσtωFwγtαF−StaΞΞΔdFμΔtωFaσdFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFγσFφφF
≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2017RFXVW^RFW 5.4 13

453 uΔaωuψΔρΔσtFτΛFtαΔFγσ≥πuωγvΔFμΔtF≥ψτωωSωΔ≥tγτσωFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatFNFωχψt{ω}e_FOF}Δ‘FwγtαF
tαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2017RFXVW^RFW 5.4 12

452
{Δaψ≥αFΛτψFφaγψFφψτdu≥tγτσFτΛFvΔ≥tτψSπγνΔFtτφFχuaψνωFγσFΔvΔσtωFwγtαFτσΔFπΔφtτσRFμΔtωRFaσdFργωωγσΞF
tψaσωvΔψωΔFρτρΔσtuρFγσFNFωχψt{ω}eWYFOF}Δ‘FφφF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighk
EnergykPhysicsRF2017RFXVW^RFW

5.4 27

451 qdΔσtγΛγ≥atγτσFaσdFψΔμΔ≥tγτσFτΛFφγπΔSuφFμΔtωFatFαγΞαFφωΔudτψaφγdγtyFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
EuropeankPhysicalkJournalkCRF2017RF^^RF[_V 4.2 16

450
uΔaωuψΔρΔσtFτΛFφψτdu≥tγτσFwγtαFtαΔFαadψτσγ≥aππyFdΔ≥ayγσΞF−τωτσFψΔ≥τσωtψu≥tΔdFaωFτσΔFτψFtwτFμΔtωF
γσF≥τππγωγτσωFatFwγtαFi}ti{RFaσdF≥τσωtψaγσtωFτσFaστρaπτuωFΞauΞΔF≥τuφπγσΞωTFEuropeankPhysicalk
JournalkCRF2017RF^^RF[]Y

4.2 15

449
{Δaψ≥αFΛτψFσΔwFφαΔστρΔσaFγσFaFπΔφtτσFφπuωFαγΞαFμΔtFρuπtγφπγ≥γtyFΛγσaπFωtatΔFwγtαFtαΔFi}ti{F
ΔxφΔψγρΔσtFuωγσΞFNFωχψt{ω}eWYFOF}Δ‘FφψτtτσSφψτtτσF≥τππγωγτσFdataTFJournalkofkHighkEnergykPhysicsRF
2017RFXVW^RFW

5.4 7

448 {Δaψ≥αΔωFΛτψFtαΔF–˛‡FdΔ≥ayFρτdΔFτΛFtαΔFpγΞΞωF−τωτσFaσdFΛτψFσΔwFαγΞαSρaωωFψΔωτσaσ≥ΔωFγσFφφF
≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2017RFXVW^RFW 5.4 20

447 {tudγΔωFτΛF–˛‡Fφψτdu≥tγτσFγσFaωωτ≥γatγτσFwγtαFaFαγΞαSρaωωFdγμΔtFωyωtΔρFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_FOF
}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2017RFXVW^RFW 5.4 7
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446 uΔaωuψΔρΔσtωFτΛFtτφSχuaψνFφaγψFdγΛΛΔψΔσtγaπF≥ψτωωSωΔ≥tγτσωFγσFtαΔFπΔφtτσQμΔtωF≥αaσσΔπFγσFφφF
≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘FuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2017RFXVW^RFW 5.4 12

445 {Δaψ≥αFΛτψFtτφFχuaψνFdΔ≥ayωFtFSfFχpRFwγtαFpFSfF˛‡˛‡RFγσFNFωχψt{ω}eWYFOF}Δ‘FφφF≥τππγωγτσωFuωγσΞFtαΔFi}ti{F
dΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2017RFXVW^RFW 5.4 12

444 {tudyFτΛFaσdFφψτdu≥tγτσFγσF≥τππγωγτσωFatFaσdFωΔaψ≥αFΛτψFaστρaπτuωFχuaψtγ≥FΞauΞΔF≥τuφπγσΞωFwγtαFtαΔF
i}ti{FΔxφΔψγρΔσtTFEuropeankPhysicalkJournalkCRF2017RF^^RF]Z] 4.2 11

443 uΔaωuψΔρΔσtωFτΛFtτφFχuaψνFωφγσFτ−ωΔψva−πΔωFγσFNFtτvΔψπγσΔ{t}FOFΔvΔσtωFuωγσΞFdγπΔφtτσFΛγσaπFωtatΔωFγσFNF
ωχψt{ω}e_FOF}Δ‘FφφF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2017RFXVW^RFW 5.4 12

442
{Δaψ≥αFΛτψFσΔwFφαΔστρΔσaFwγtαFπaψΞΔFμΔtFρuπtγφπγ≥γtγΔωFaσdFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFuωγσΞF
πaψΞΔSψadγuωFμΔtωFaσdFΛπavτuψStaΞΞγσΞFatFi}ti{FγσFWYF}Δ‘FφφF≥τππγωγτσωTFJournalkofkHighkEnergykPhysics
RF2017RFXVW^RFW

5.4 8

441 }τφSχuaψνFρaωωFρΔaωuψΔρΔσtFγσFtαΔFaππSαadψτσγ≥FNFtτvΔψπγσΔ{t}FOFdΔ≥ayF≥αaσσΔπFatFNFωχψt{ω}e_FOF}Δ‘F
wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2017RFXVW^RFW 5.4 6

440 uΔaωuψΔρΔσtFτΛFtαΔFlψΔππS”aσFtψγφπΔSdγΛΛΔψΔσtγaπF≥ψτωωFωΔ≥tγτσFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_FOF}Δ‘TF
JournalkofkHighkEnergykPhysicsRF2017RFXVW^RFW 5.4 16

439 {Δaψ≥αFΛτψFaFω≥aπaψFφaψtσΔψFτΛFtαΔFtτφFχuaψνFγσFtαΔFμΔtωFφπuωFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFΛγσaπF
ωtatΔFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2017RFXVW^RFW 5.4 30

438
{Δaψ≥αFΛτψFωuφΔψωyρρΔtψyFγσFΛγσaπFωtatΔωFwγtαFtwτFωaρΔSωγΞσFτψFtαψΔΔFπΔφtτσωFaσdFμΔtωFuωγσΞFY]FΛ−â��WF
τΛFNFωχψt{ω}eWYFOF}Δ‘FφφF≥τππγωγτσFdataFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2017RF
XVW^RFW

5.4 22

437
{Δaψ≥αFΛτψFφaγψFφψτdu≥tγτσFτΛFαΔavyFvΔ≥tτψSπγνΔFχuaψνωFdΔ≥ayγσΞFtτFαγΞαSφF}F’F−τωτσωFaσdF−FχuaψνωF
γσFtαΔFπΔφtτσSφπuωSμΔtωFΛγσaπFωtatΔFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
JournalkofkHighkEnergykPhysicsRF2017RFXVW^RFW

5.4 29

436 uΔaωuψΔρΔσtFτΛFtαΔFνFtFωφπγttγσΞFω≥aπΔωFγσF–FSfFâ��â��FΔvΔσtωFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_FOF}Δ‘FwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2017RFXVW^RFW 5.4 3

435
iσaπyωγωFτΛFtαΔF’t−FvΔψtΔxFΛψτρFtαΔFρΔaωuψΔρΔσtFτΛFtψγφπΔSdγΛΛΔψΔσtγaπFaσΞuπaψFdΔ≥ayFψatΔωFτΛF
ωγσΞπΔFtτφFχuaψνωFφψτdu≥ΔdFγσFtαΔFtS≥αaσσΔπFatFNFωχψt{ω}e_FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofk
HighkEnergykPhysicsRF2017RFXVW^RFW

5.4 7

434 mvγdΔσ≥ΔFΛτψFtαΔFNFptτF−τvΔψπγσΔ{−}FOFdΔ≥ayFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF
2017RFXVW^RFW 5.4 50

433
{Δaψ≥αFΛτψFσΔwFαγΞαSρaωωFφαΔστρΔσaFγσFtαΔFdγπΔφtτσFΛγσaπFωtatΔFuωγσΞFY]FΛ−â��WFτΛFφψτtτσSφψτtτσF
≥τππγωγτσFdataFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2017RF
XVW^RFW

5.4 126

432 lΔtΔψργσatγτσFτΛFtαΔFωtψτσΞF≥τuφπγσΞF≥τσωtaσtFΛψτρFtψaσωvΔψωΔFΔσΔψΞySΔσΔψΞyF≥τψψΔπatγτσωFγσF
ρuπtγμΔtFΔvΔσtωFatFuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2017RF^^RF_^X 4.2 19

431 kτρ−γσΔdFyklFaσdFΔπΔ≥tψτwΔaνFaσaπyωγωFτΛFpmziFdataTFPhysicalkReviewkDRF2016RFaYRF 4.9 10

430 {Δaψ≥αFΛτψFaFσaψψτwF−aψyτσγ≥FωtatΔFdΔ≥ayγσΞFtτFφs{VFaσdFφgs{VFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTF
PhysicskLetterswkSectionkB:kNuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2016RF^[aRFZZ]SZ[Y 4.2 1

429 zΔ≥τσωtψu≥tγτσFτΛFαadψτσγ≥FdΔ≥ayFφψτdu≥tωFτΛFtauFπΔφtτσωFwγtαFtαΔFi}ti{FΔxφΔψγρΔσtTFEuropeank
PhysicalkJournalkCRF2016RF^]RFXa[ 4.2 28

(2016-2017)
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428 xΔψΛτψρaσ≥ΔFτΛFφγπΔSuφFργtγΞatγτσFtΔ≥ασγχuΔωFΛτψFμΔtωFγσF—nτψρuπabFωΔΔFtΔxt¯F≥τππγωγτσωFatF—nτψρuπabF
ωΔΔFtΔxt¯´ }Δ‘FuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RF[_W 4.2 148

427 uΔaωuψΔρΔσtFτΛFtαΔF≥αaψΞΔdSφaψtγ≥πΔFρuπtγφπγ≥γtyFγσωγdΔFμΔtωFΛψτρF—nτψρuπabFωΔΔFtΔxt¯—nτψρuπabFωΔΔF
tΔxt¯´ F≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RFYXX 4.2 35

426 uΔaωuψΔρΔσtFτΛFμΔtFa≥tγvγtyFγσFtτφFχuaψνFΔvΔσtωFuωγσΞFtαΔFΔ˛…FΛγσaπFωtatΔFwγtαFtwτF−StaΞΞΔdFμΔtωFγσFφφF
≥τππγωγτσωFatFNFωχψt{ω}e_FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 4

425
uΔaωuψΔρΔσtFτΛFtαΔFtψaσωvΔψωΔFρτρΔσtuρFaσdF—nτψρuπabFωΔΔFtΔxt¯Fdγωtψγ−utγτσωFτΛFlψΔππS”aσF
πΔφtτσFφaγψωFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
EuropeankPhysicalkJournalkCRF2016RF^]RFXaW

4.2 63

424
uΔaωuψΔρΔσtFτΛFΛγdu≥γaπFdγΛΛΔψΔσtγaπF≥ψτωωFωΔ≥tγτσωFτΛFΞπuτσSΛuωγτσFφψτdu≥tγτσFτΛFpγΞΞωF−τωτσωF
dΔ≥ayγσΞFtτF’’FPSfΔ˛‰˛…˛‰FwγtαFtαΔFi}ti{FdΔtΔ≥tτψFatFNFωχψt{ω}e_FOF}Δ‘TFJournalkofkHighkEnergykPhysicsRF
2016RFXVW]RFW

5.4 13

423 {Δaψ≥αFΛτψFσΔwFφαΔστρΔσaFγσFΔvΔσtωFwγtαFaFφατtτσFaσdFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFγσFφφF
≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 13

422 iFωΔaψ≥αFΛτψFtτφFωχuaψνωFwγtαFzSφaψγtySvγτπatγσΞFdΔ≥ayωFtτFaππSαadψτσγ≥FΛγσaπFωtatΔωFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψFγσFNFωχψt{ω}e_FOF}Δ‘FφψτtτσSφψτtτσF≥τππγωγτσωTFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 10

421 qdΔσtγΛγ≥atγτσFτΛFαγΞαFtψaσωvΔψωΔFρτρΔσtuρFtτφFχuaψνωFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_FOF}Δ‘FwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 13

420 iFωΔaψ≥αFΛτψFaσFΔx≥γtΔdFρuτσFdΔ≥ayγσΞFtτFaFρuτσFaσdFtwτFμΔtωFγσφφ≥τππγωγτσωFatF
Jωχψt{ω}cec_c{ψρ{}Δ‘}}JFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFNewkJournalkofkPhysicsRF2016RFW_RFV^YVXW 2.9 1

419 jΔaρSγσdu≥ΔdFaσdF≥τωργ≥SψayF−a≥νΞψτuσdωFτ−ωΔψvΔdFγσFtαΔFi}ti{FdΔtΔ≥tτψFduψγσΞFtαΔFtpkFXVWXF
φψτtτσSφψτtτσFψuσσγσΞFφΔψγτdTFJournalkofkInstrumentationRF2016RFWWRFxV[VWYSxV[VWY 1 8

418 uΔaωuψΔρΔσtωFτΛFtτφSχuaψνFφaγψFdγΛΛΔψΔσtγaπF≥ψτωωSωΔ≥tγτσωFγσFtαΔFπΔφtτσQμΔtωF≥αaσσΔπFγσF≥τππγωγτσωF
atF—nτψρuπabFωΔΔFtΔxt¯FuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RF[Y_ 4.2 48

417
uΔaωuψΔρΔσtFτΛFtαΔFdγΛΛΔψΔσtγaπF≥ψτωωSωΔ≥tγτσωFτΛFφψτρφtFaσdFστσSφψτρφtFφψτdu≥tγτσFτΛF—nτψρuπabF
ωΔΔFtΔxt¯FaσdF—nτψρuπabFωΔΔFtΔxt¯FγσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯FaσdF_´ }Δ‘FwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RFX_Y

4.2 42

416 tuργστωγtyFdΔtΔψργσatγτσFγσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯FeF_F}Δ‘FuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψFatF
tαΔFtpkTFEuropeankPhysicalkJournalkCRF2016RF^]RF][Y 4.2 188

415
{Δaψ≥αFΛτψFωχuaψνωFaσdFΞπuγστωFγσFΔvΔσtωFwγtαFαadψτσγ≥aππyFdΔ≥ayγσΞFtauFπΔφtτσωRFμΔtωFaσdFργωωγσΞF
tψaσωvΔψωΔFρτρΔσtuρFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘FψΔ≥τψdΔdFwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RF]_Y

4.2 7

414
iddΔσduρFtτFâ��uΔaωuψΔρΔσtFτΛFtαΔFNt−aψ{t}OFφψτdu≥tγτσF≥ψτωωSωΔ≥tγτσFuωγσΞFNΔρuFOFΔvΔσtωFwγtαF
−StaΞΞΔdFμΔtωFγσFφφF≥τππγωγτσωFatFNωχψt{ω}OFeF^FaσdF_FNRρatαψρ{}Δ‘}OFwγtαFtαΔFi}ti{FdΔtΔ≥tτψâ��TF
EuropeankPhysicalkJournalkCRF2016RF^]RFW

4.2 13

413 uΔaωuψΔρΔσtFτΛFtαΔFaσΞuπaψF≥τΔΛΛγ≥γΔσtωFγσF–S−τωτσFΔvΔσtωFuωγσΞFΔπΔ≥tψτσFaσdFρuτσFφaγψωFΛψτρF
dataFtaνΔσFatFNFωχψt{ω}e_FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 20

412 {Δaψ≥αΔωFΛτψFαΔavyFdγ−τωτσFψΔωτσaσ≥ΔωFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 20

411 laψνFρattΔψFγσtΔψφψΔtatγτσωFτΛFi}ti{FωΔaψ≥αΔωFΛτψFtαΔFΔπΔ≥tψτwΔaνFφψτdu≥tγτσFτΛFωuφΔψωyρρΔtψγ≥F
φaψtγ≥πΔωFγσFNFωχψt{ω}e_FOF}Δ‘FφψτtτσSφψτtτσF≥τππγωγτσωTFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 16

Katsuo Tokushuku
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410
{Δaψ≥αFΛτψFtαΔF{taσdaψdFuτdΔπFpγΞΞωF−τωτσFdΔ≥ayγσΞFγσtτFNF−τvΔψπγσΔ{−}FOFφψτdu≥ΔdFγσFaωωτ≥γatγτσF
wγtαFtτφFχuaψνωFdΔ≥ayγσΞFαadψτσγ≥aππyFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
JournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW

5.4 16

409 uΔaωuψΔρΔσtFτΛFtαΔFkxSvγτπatγσΞFφαaωΔFgFωFaσdFtαΔFjFVFωFρΔωτσFdΔ≥ayFwγdtαFdγΛΛΔψΔσ≥ΔFwγtαFjFVFωF
FSfFrUˇ�gFdΔ≥ayωFγσFi}ti{TFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 10

408
{Δaψ≥αFΛτψFωχuaψνωFaσdFΞπuγστωFγσFΛγσaπFωtatΔωFwγtαFμΔtωFaσdFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFatF
—nτψρuπabFωΔΔFtΔxt¯FeWYF—nτψρuπabFωΔΔFtΔxt¯wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF
2016RF^]RFYaX

4.2 53

407 uΔaωuψΔρΔσtFτΛFtαΔFdτu−πΔSdγΛΛΔψΔσtγaπFαγΞαSρaωωFlψΔππS”aσF≥ψτωωFωΔ≥tγτσFγσFφφF≥τππγωγτσωFatFNF
ωχψt{ω}e_FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 24

406 tγργtωFτσFtαΔFΔΛΛΔ≥tγvΔFχuaψνFψadγuωFΛψτρFγσ≥πuωγvΔFΔφFω≥attΔψγσΞFatFpmziTFPhysicskLetterswkSectionkB:k
NuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2016RF^[^RFZ]_SZ^X 4.2 7

405 iFωΔaψ≥αFΛτψFφψτρφtFπΔφtτσSμΔtωFγσFφφF≥τππγωγτσωFatFNFωχψt{ρatαψρ{ω}}e_FOF}Δ‘FwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 22

404 {Δaψ≥αFΛτψFσΔwFφαΔστρΔσaFwγtαFφατtτσQμΔtFΔvΔσtωFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘F
wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 12

403
uΔaωuψΔρΔσtFτΛFtαΔF≥ΔσtψaπγtyFdΔφΔσdΔσ≥ΔFτΛFtαΔF≥αaψΞΔdSφaψtγ≥πΔFφωΔudτψaφγdγtyFdγωtψγ−utγτσFγσF
φψτtτσSπΔadF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalk
JournalkCRF2016RF^]RFWaa

4.2 39

402 uΔaωuψΔρΔσtFτΛFtαΔFφψτdu≥tγτσF≥ψτωωSωΔ≥tγτσFτΛFaFωγσΞπΔFtτφFχuaψνFγσFaωωτ≥γatγτσFwγtαFaF’F−τωτσFatF
_F}Δ‘FwγtαFtαΔFi}ti{FΔxφΔψγρΔσtTFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 12

401 {Δaψ≥αFΛτψFtαΔFφψτdu≥tγτσFτΛFωγσΞπΔFvΔ≥tτψSπγνΔFaσdFΔx≥γtΔdFχuaψνωFγσFtαΔF’tFΛγσaπFωtatΔFγσFφφF
≥τππγωγτσωFatFNFωχψt{ω}e_FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 14

400 {Δaψ≥αFΛτψFωtψτσΞFΞψavγtyFγσFρuπtγμΔtFΛγσaπFωtatΔωFφψτdu≥ΔdFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}eWYFOF}Δ‘FuωγσΞF
tαΔFi}ti{FdΔtΔ≥tτψFatFtαΔFtpkTFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 12

399 qdΔσtγΛγ≥atγτσFτΛF−ττωtΔdRFαadψτσγ≥aππyFdΔ≥ayγσΞF−τωτσωFaσdF≥τρφaψγωτσωFwγtαFi}ti{FdataFtaνΔσFatF
—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘TFEuropeankPhysicalkJournalkCRF2016RF^]RFW[Z 4.2 44

398 {Δaψ≥αFΛτψFσΔwFφαΔστρΔσaFγσFΔvΔσtωFwγtαFatFπΔaωtFtαψΔΔFφατtτσωF≥τππΔ≥tΔdFγσF≥τππγωγτσωFatF—nτψρuπabF
ωΔΔFtΔxt¯FeF_F}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RFXWV 4.2 53

397 xψτ−γσΞFπΔφtτσFΛπavτuψFvγτπatγτσFvγaFσΔutψγστπΔωωF—nτψρuπabFωΔΔFtΔxt¯FdΔ≥ayωFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RFXYX 4.2 12

396 iFσΔwFρΔtατdFtτFdγωtγσΞuγωαFαadψτσγ≥aππyFdΔ≥ayγσΞF−ττωtΔdF−τωτσωFΛψτρF−τωτσωFuωγσΞFtαΔFi}ti{F
dΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RFXY_ 4.2 6

395 {Δaψ≥αFΛτψFωuφΔψωyρρΔtψyFatF—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘FγσFΛγσaπFωtatΔωFwγtαFμΔtωFaσdFtwτFωaρΔSωγΞσF
πΔφtτσωFτψFtαψΔΔFπΔφtτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RFX[a 4.2 48

394 {Δaψ≥αFΛτψFγσvγωγ−πΔFdΔ≥ayωFτΛFaFpγΞΞωF−τωτσFuωγσΞFvΔ≥tτψS−τωτσFΛuωγτσFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_FOF
}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 45

393
{Δaψ≥αFΛτψFaστρaπτuωF≥τuφπγσΞωFγσFtαΔF’Ft−FvΔψtΔxFΛψτρFtαΔFρΔaωuψΔρΔσtFτΛFdτu−πΔFdγΛΛΔψΔσtγaπF
aσΞuπaψFdΔ≥ayFψatΔωFτΛFωγσΞπΔFtτφFχuaψνωFφψτdu≥ΔdFγσFtαΔFtS≥αaσσΔπFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
JournalkofkHighkEnergykPhysicsRF2016RFXVW]RFWSZ]

5.4 12

(2016-2016)

17



392 {Δaψ≥αΔωFΛτψFω≥aπaψFπΔφtτχuaψνωFγσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯FeF_´ }Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
EuropeankPhysicalkJournalkCRF2016RF^]RF[ 4.2 68

391
uΔaωuψΔρΔσtωFτΛFtαΔFpγΞΞωF−τωτσFφψτdu≥tγτσFaσdFdΔ≥ayFψatΔωFaσdF≥τuφπγσΞFωtψΔσΞtαωFuωγσΞF
≥τππγωγτσFdataFatF—nτψρuπabFωΔΔFtΔxt¯FaσdF_´ }Δ‘FγσFtαΔFi}ti{FΔxφΔψγρΔσtTFEuropeankPhysicalkJournalkC
RF2016RF^]RF]

4.2 185

390
uΔaωuψΔρΔσtωFτΛFΛγdu≥γaπF≥ψτωωSωΔ≥tγτσωFΛτψF—nτψρuπabFωΔΔFtΔxt¯Fφψτdu≥tγτσFwγtαFτσΔFτψFtwτF
addγtγτσaπFSμΔtωFγσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯e_F}Δ‘´ uωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeank
PhysicalkJournalkCRF2016RF^]RFWW

4.2 21

389 {tudyFτΛFtαΔF—nτψρuπabFωΔΔFtΔxt¯FaσdF—nτψρuπabFωΔΔFtΔxt¯FdΔ≥ayωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeank
PhysicalkJournalkCRF2016RF^]RFZ 4.2 13

388 xψτdu≥tγτσFτΛFΔx≥πuωγvΔFdγμΔtωFγσFdγΛΛψa≥tγvΔFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTFEuropeankPhysicalk
JournalkCRF2016RF^]RFW 4.2 8

387
{Δaψ≥αFΛτψFaσFaddγtγτσaπRFαΔavyFpγΞΞωF−τωτσFγσFtαΔF—nτψρuπabFωΔΔFtΔxt¯FdΔ≥ayF≥αaσσΔπFatF—nτψρuπabF
ωΔΔFtΔxt¯FγσF—nτψρuπabFωΔΔFtΔxt¯F≥τππγωγτσFdataFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF
2016RF^]RFZ[

4.2 152

386 {Δaψ≥αFΛτψFωγσΞπΔFtτφSχuaψνFφψτdu≥tγτσFvγaFΛπavτuψS≥αaσΞγσΞFσΔutψaπF≥uψψΔσtωFatF_´ }Δ‘FwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RF[[ 4.2 28

385 uΔaωuψΔρΔσtFτΛFtαΔF≥αaψΞΔFaωyρρΔtψyFγσFtτφSχuaψνFφaγψFφψτdu≥tγτσFγσFtαΔFπΔφtτσSφπuωSμΔtωFΛγσaπF
ωtatΔFγσFφφF≥τππγωγτσFdataFatFNωχψt{ω}e_RρatαψρF}Δ‘{}OFwγtαFtαΔFi}ti{FdΔtΔ≥tτψF2016RF^]RFW 1

384 {tudyFτΛFαaψdFdτu−πΔSφaψtτσFω≥attΔψγσΞFγσFΛτuψSμΔtFΔvΔσtωFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e^FOF}Δ‘FwγtαF
tαΔFi}ti{FΔxφΔψγρΔσtTFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 21

383
{Δaψ≥αFΛτψFtαΔF{taσdaψdFuτdΔπFpγΞΞωF−τωτσFφψτdu≥ΔdF−yFvΔ≥tτψS−τωτσFΛuωγτσFaσdFdΔ≥ayγσΞFtτF
−τttτρFχuaψνωFγσFNFωχψt{ω}e_FOF}Δ‘FφφF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergyk
PhysicsRF2016RFXVW]RFW

5.4 8

382
uΔaωuψΔρΔσtFτΛFΔvΔσtSωαaφΔFτ−ωΔψva−πΔωFγσF—nτψρuπabFωΔΔFtΔxt¯FΔvΔσtωFγσF≥τππγωγτσωFatF—nτψρuπabF
ωΔΔFtΔxt¯´ —nτψρuπabFωΔΔFtΔxt¯FwγtαFtαΔFi}ti{FdΔtΔ≥tτψFatFtαΔFtpkTFEuropeankPhysicalkJournalkCRF2016RF
^]RFY^[

4.2 5

381 kαaψΞΔdSφaψtγ≥πΔFdγωtψγ−utγτσωFγσFγσtΔψa≥tγτσωFatF—nτψρuπabFωΔΔFtΔxt¯FρΔaωuψΔdFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RFZVY 4.2 19

380 kαaψΞΔdSφaψtγ≥πΔFdγωtψγ−utγτσωFatFπτwFtψaσωvΔψωΔFρτρΔσtuρFγσF—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘FγσtΔψa≥tγτσωF
ρΔaωuψΔdFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFatFtαΔFtpkTFEuropeankPhysicalkJournalkCRF2016RF^]RF[VX 4.2 37

379 {Δaψ≥αFΛτψF−τttτρFωχuaψνFφaγψFφψτdu≥tγτσFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘F
wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RF[Z^ 4.2 25

378
{Δaψ≥αFΛτψFργσγρaπFωuφΔψωyρρΔtψγ≥FωtaσdaψdFρτdΔπFpγΞΞωFjτωτσωF´ U´ FaσdFΛτψFaF—nτψρuπabFωΔΔFtΔxt¯F
−τωτσFγσFtαΔF—nτψρuπabFωΔΔFtΔxt¯FΛγσaπFωtatΔFφψτdu≥ΔdFγσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯F}Δ‘FwγtαF
tαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RF[_[

4.2 28

377 uΔaωuψΔρΔσtFτΛFtαΔFφατtτσFγdΔσtγΛγ≥atγτσFΔΛΛγ≥γΔσ≥γΔωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFuωγσΞFtpkFzuσSWF
dataTFEuropeankPhysicalkJournalkCRF2016RF^]RF]]] 4.2 53

376 uΔaωuψΔρΔσtFτΛFtαΔF—nτψρuπabFωΔΔFtΔxt¯FdγμΔtF≥ψτωωFωΔ≥tγτσFγσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘F
wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RF]^V 4.2 7

375 }αΔFφΔψΛτψρaσ≥ΔFτΛFtαΔFμΔtFtψγΞΞΔψFΛτψFtαΔFi}ti{FdΔtΔ≥tτψFduψγσΞFXVWWFdataFtaνγσΞTFEuropeank
PhysicalkJournalkCRF2016RF^]RF[X] 4.2 16
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374 {Δaψ≥αFΛτψFσΔwFφαΔστρΔσaFγσFdγΛΛΔψΔσtSΛπavτuψFαγΞαSρaωωFdγπΔφtτσFΛγσaπFωtatΔωFγσF≥τππγωγτσωFatF
—nτψρuπabFωΔΔFtΔxt¯´ }ΔvFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RF[ZW 4.2 7

373
{Δaψ≥αFΛτψFtαΔFpγΞΞωF−τωτσFφψτdu≥ΔdFγσFaωωτ≥γatγτσFwγtαFaF−τωτσFaσdFdΔ≥ayγσΞFtτFΛτuψFSχuaψνωFvγaF
twτFωφγσSzΔψτFφaψtγ≥πΔωFγσF≥τππγωγτσωFatFWYF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF
2016RF^]RF]V[

4.2 16

372 uuτσFψΔ≥τσωtψu≥tγτσFφΔψΛτψρaσ≥ΔFτΛFtαΔFi}ti{FdΔtΔ≥tτψFγσFφψτtτσSφψτtτσF≥τππγωγτσFdataFatF
—nτψρuπabFωΔΔFtΔxt¯eWY´ }Δ‘TFEuropeankPhysicalkJournalkCRF2016RF^]RFXaX 4.2 263

371 }ΔωtFτΛFkxFγσvaψγaσ≥ΔFγσFvΔ≥tτψS−τωτσFΛuωγτσFφψτdu≥tγτσFτΛFtαΔFpγΞΞωF−τωτσFuωγσΞFtαΔFρΔtατdFγσFtαΔF
dγtauFdΔ≥ayF≥αaσσΔπFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RF][_ 4.2 26

370 {Δaψ≥αFΛτψFΞπuγστωFγσFΔvΔσtωFwγtαFaσFγωτπatΔdFπΔφtτσRFμΔtωFaσdFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFatF
—nτψρuπabFωΔΔFtΔxt¯FeFWYF}ΔF‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RF[][ 4.2 20

369 uΔaωuψΔρΔσtFτΛFtαΔFγσ≥πuωγvΔFγωτπatΔdFφψτρφtFφατtτσF≥ψτωωFωΔ≥tγτσFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_FOF
}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 25

368 {Δaψ≥αFΛτψFaFαγΞαSρaωωFpγΞΞωF−τωτσFdΔ≥ayγσΞFtτFaF’F−τωτσFφaγψFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_FOF}Δ‘F
wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 59

367
{Δaψ≥αFΛτψFΛπavτuψS≥αaσΞγσΞFσΔutψaπF≥uψψΔσtFtτφSχuaψνFdΔ≥ayωFtτF—nτψρuπabFωΔΔFtΔxt¯FγσF—nτψρuπabF
ωΔΔFtΔxt¯F≥τππγωγτσFdataF≥τππΔ≥tΔdFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFatF—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘TFEuropeank
PhysicalkJournalkCRF2016RF^]RFWX

4.2 16

366
uΔaωuψΔρΔσtFτΛFtαΔF≥αaψΞΔFaωyρρΔtψyFγσFtτφSχuaψνFφaγψFφψτdu≥tγτσFγσFtαΔFπΔφtτσSφπuωSμΔtωFΛγσaπF
ωtatΔFγσF≥τππγωγτσFdataFatF—nτψρuπabFωΔΔFtΔxt¯FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF
2016RF^]RF_^

4.2 18

365 {Δaψ≥αFΛτψFdγψΔ≥tFtτφFωχuaψνFφaγψFφψτdu≥tγτσFγσFΛγσaπFωtatΔωFwγtαFtwτFtauFπΔφtτσωFγσF≥τππγωγτσωFatF
—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RF_W 4.2 7

364 {Δaψ≥αFΛτψF≥αaψΞΔdFpγΞΞωF−τωτσωFγσFtαΔFpF´–FSfFt−FdΔ≥ayF≥αaσσΔπFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_FOF}Δ‘F
uωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 33

363 {tudyFτΛFtαΔFψaψΔFdΔ≥ayωFτΛF—nτψρuπabFωΔΔFtΔxt¯FaσdF—nτψρuπabFωΔΔFtΔxt¯FγσtτFρuτσFφaγψωFΛψτρFdataF
≥τππΔ≥tΔdFduψγσΞFtαΔFtpkFzuσFWFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RF[WY 4.2 27

362
{Δaψ≥αFΛτψFωuφΔψωyρρΔtψyFγσFaFΛγσaπFωtatΔF≥τσtaγσγσΞFtwτFφατtτσωFaσdFργωωγσΞFtψaσωvΔψωΔF
ρτρΔσtuρFγσF—nτψρuπabFωΔΔFtΔxt¯´ e´ WY´ }Δ‘F—nτψρuπabFωΔΔFtΔxt¯F≥τππγωγτσωFatFtαΔFtpkFuωγσΞFtαΔF
i}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RF[W^

4.2 17

361 {Δaψ≥αFΛτψFψΔωτσaσ≥ΔωFγσFdγφατtτσFΔvΔσtωFatFNFωχψt{ω}eWYFOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofk
HighkEnergykPhysicsRF2016RFXVW]RFW 5.4 49

360 {Δaψ≥αFΛτψFωγσΞπΔFφψτdu≥tγτσFτΛFvΔ≥tτψSπγνΔFχuaψνωFdΔ≥ayγσΞFγσtτFγσF≥τππγωγτσωFatF—nτψρuπabFωΔΔF
tΔxt¯´ }Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2016RF^]RFZZX 4.2 24

359 uΔaωuψΔρΔσtFτΛFtαΔFψΔπatγvΔFwγdtαFdγΛΛΔψΔσ≥ΔFτΛFtαΔFNF{j}±Vα−τx{S}F{τvΔψπγσΔ{j}}±VFOFωyωtΔρFwγtαF
tαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2016RFXVW]RFW 5.4 5

358 uΔaωuψΔρΔσtFτΛFtαΔF≥ψτωωSωΔ≥tγτσFψatγτFˇ�Fˇ�NX{OFUFˇ�FrUˇ�NW{OFγσFdΔΔφFγσΔπaωtγ≥FΔx≥πuωγvΔFΔφFω≥attΔψγσΞF
atFpmziTFNuclearkPhysicskBRF2016RFaVaRFaYZSa[Y 2.8 9

357 rΔtFΔσΔψΞyFρΔaωuψΔρΔσtFaσdFγtωFωyωtΔρatγ≥Fuσ≥ΔψtaγσtyFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatF—nτψρuπabFωΔΔF
tΔxt¯´ }Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2015RF^[RFW^ 4.2 194

(2015-2016)
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356 {Δaψ≥αFΛτψFγσvγωγ−πΔFφaψtγ≥πΔωFφψτdu≥ΔdFγσFaωωτ≥γatγτσFwγtαFωγσΞπΔStτφSχuaψνωFγσFφψτtτσSφψτtτσF
≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2015RF^[RF^a 4.2 21

355 {Δaψ≥αFΛτψFψΔωτσaσtFdγ−τωτσFφψτdu≥tγτσFγσFtαΔF—nτψρuπabFωΔΔFtΔxt¯FΛγσaπFωtatΔFγσF—nτψρuπabFωΔΔFtΔxt¯F
≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2015RF^[RF]a 4.2 62

354 uΔaωuψΔρΔσtωFτΛFtαΔF—nτψρuπabFωΔΔFtΔxt¯Fφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσωFγσFaωωτ≥γatγτσFwγtαFμΔtωFwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2015RF^[RF_X 4.2 54

353 {Δaψ≥αFΛτψFdaψνFρattΔψFγσFΔvΔσtωFwγtαFαΔavyFχuaψνωFaσdFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFγσF—nτψρuπabF
ωΔΔFtΔxt¯F≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2015RF^[RFaX 4.2 60

352
uΔaωuψΔρΔσtFτΛFtαΔFNFtτvΔψπγσΔ{t}FOFφψτdu≥tγτσF≥ψτωωSωΔ≥tγτσFaωFaFΛuσ≥tγτσFτΛFμΔtFρuπtγφπγ≥γtyFaσdFμΔtF
tψaσωvΔψωΔFρτρΔσtuρFγσF^F}Δ‘FφψτtτσSφψτtτσF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighk
EnergykPhysicsRF2015RFXVW[RFW

5.4 14

351
uΔaωuψΔρΔσtFτΛFtαΔF’F’FQF’F–F≥ψτωωFωΔ≥tγτσFaσdFπγργtωFτσFaστρaπτuωFtψγφπΔFΞauΞΔF≥τuφπγσΞωFuωγσΞF
ΛγσaπFωtatΔωFwγtαFτσΔFπΔφtτσRFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρRFaσdFtwτFμΔtωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψF
atFNFωχψt{ω}e^FOF}Δ‘TFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW

5.4 12

350 {Δaψ≥αΔωFΛτψFαΔavyFπτσΞSπγvΔdF≥αaψΞΔdFφaψtγ≥πΔωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFγσFφψτtτσSφψτtτσF≥τππγωγτσωF
atFNFωχψt{ω}e_FOF}Δ‘TFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 29

349 {Δaψ≥αFΛτψFtαΔFNF−τvΔψπγσΔ{−}FOFdΔ≥ayFτΛFtαΔF{taσdaψdFuτdΔπFpγΞΞωF−τωτσFγσFaωωτ≥γatΔdFN’U–OpF
φψτdu≥tγτσFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 64

348 uΔaωuψΔρΔσtFτΛFtαΔFγσ≥πuωγvΔFμΔtF≥ψτωωSωΔ≥tγτσFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatFNFωχψt{ω}e^FOF}Δ‘FuωγσΞF
ZT[FΛ−â��WFτΛFdataFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 27

347
{Δaψ≥αFΛτψFaστρaπτuωFφψτdu≥tγτσFτΛFφψτρφtFωaρΔSωγΞσFπΔφtτσFφaγψωFaσdFφaγψSφψτdu≥ΔdFdτu−πyF
≥αaψΞΔdFpγΞΞωF−τωτσωFwγtαFNFωχψt{ω}e_FOF}Δ‘FφφF≥τππγωγτσωFuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighk
EnergykPhysicsRF2015RFXVW[RFW

5.4 45

346
{Δaψ≥αFΛτψF≥αaψΞΔdFpγΞΞωF−τωτσωFdΔ≥ayγσΞFvγaFpF´–FSfFˇ�F´–F˛‰FγσFΛuππyFαadψτσγ≥FΛγσaπFωtatΔωFuωγσΞFφφF
≥τππγωγτσFdataFatFNFωχψt{ω}FOFeF_F}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2015RF
XVW[RFW

5.4 56

345
{Δaψ≥αFΛτψFφψτdu≥tγτσFτΛF—nτψρuπabFωΔΔFtΔxt¯FψΔωτσaσ≥ΔωFdΔ≥ayγσΞFtτFaFπΔφtτσRFσΔutψγστFaσdFμΔtωFγσF
—nτψρuπabFωΔΔFtΔxt¯F≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalk
JournalkCRF2015RF^[RFXVa

4.2 73

344 xΔψΛτψρaσ≥ΔFτΛFtαΔFi}ti{FρuτσFtψγΞΞΔψFγσFφφF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯F}Δ‘TFEuropeank
PhysicalkJournalkCRF2015RF^[RFWXV 4.2 51

343 {Δaψ≥αFΛτψFpγΞΞωF−τωτσFφaγψFφψτdu≥tγτσFγσFtαΔF—nτψρuπabFωΔΔFtΔxt¯FΛγσaπFωtatΔFΛψτρF≥τππγωγτσωFatF
—nτψρuπabFωΔΔFtΔxt¯F}Δ‘wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2015RF^[RFZWX 4.2 66

342 lΔtΔψργσatγτσFτΛFωφγσFaσdFφaψγtyFτΛFtαΔFpγΞΞωF−τωτσFγσFtαΔF—nτψρuπabFωΔΔFtΔxt¯FdΔ≥ayF≥αaσσΔπFwγtαF
tαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2015RF^[RFXYW 4.2 15

341
{Δaψ≥αFΛτψFσΔwFφαΔστρΔσaFγσFΛγσaπFωtatΔωFwγtαFaσFΔσΔψΞΔtγ≥FμΔtFaσdFπaψΞΔFργωωγσΞFtψaσωvΔψωΔF
ρτρΔσtuρFγσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalk
JournalkCRF2015RF^[RFXaa

4.2 202

340 {Δaψ≥αFΛτψFaFσΔwFψΔωτσaσ≥ΔFdΔ≥ayγσΞFtτFaFτψF−τωτσFaσdFaFpγΞΞωF−τωτσFγσFtαΔF—nτψρuπabFωΔΔFtΔxt¯F
ΛγσaπFωtatΔωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2015RF^[RFX]Y 4.2 46

339 uΔaωuψΔρΔσtFτΛFtαψΔΔSμΔtFφψτdu≥tγτσF≥ψτωωSωΔ≥tγτσωFγσF—nτψρuπabFωΔΔFtΔxt¯F≥τππγωγτσωFatF^´ —nτψρuπabF
ωΔΔFtΔxt¯F≥ΔσtψΔSτΛSρaωωFΔσΔψΞyFuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2015RF^[RFXX_ 4.2 18
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338 kτσωtψaγσtωFτσFtαΔFτΛΛSωαΔππFpγΞΞωF−τωτσFωγΞσaπFωtψΔσΞtαFγσFtαΔFαγΞαSρaωωFaσdFΛγσaπFωtatΔωFwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2015RF^[RFYY[ 4.2 56

337
qdΔσtγΛγ≥atγτσFaσdFΔσΔψΞyF≥aπγ−ψatγτσFτΛFαadψτσγ≥aππyFdΔ≥ayγσΞFtauFπΔφtτσωFwγtαFtαΔFi}ti{F
ΔxφΔψγρΔσtFγσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯—nτψρuπabFωΔΔFtΔxt¯TFEuropeankPhysicalkJournalkCRF2015
RF^[RFYVY

4.2 49

336 {tudyFτΛFtαΔFωφγσFaσdFφaψγtyFτΛFtαΔFpγΞΞωF−τωτσFγσFdγ−τωτσFdΔ≥ayωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
EuropeankPhysicalkJournalkCRF2015RF^[RFZ^] 4.2 104

335
w−ωΔψvatγτσFaσdFρΔaωuψΔρΔσtωFτΛFtαΔFφψτdu≥tγτσFτΛFφψτρφtFaσdFστσSφψτρφtF—nτψρuπabFωΔΔFtΔxt¯F
ρΔωτσωFγσFaωωτ≥γatγτσFwγtαFaF—nτψρuπabFωΔΔFtΔxt¯F−τωτσFγσF—nτψρuπabFωΔΔFtΔxt¯F≥τππγωγτσωFatF—nτψρuπabF
ωΔΔFtΔxt¯FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2015RF^[RFXXa

4.2 38

334
{Δaψ≥αFΛτψFtαΔF{taσdaψdFuτdΔπFpγΞΞωF−τωτσFφψτdu≥ΔdFγσFaωωτ≥γatγτσFwγtαFtτφFχuaψνωFaσdFdΔ≥ayγσΞF
γσtτF—nτψρuπabFωΔΔFtΔxt¯FγσF—nτψρuπabFωΔΔFtΔxt¯F≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯FwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2015RF^[RFYZa

4.2 94

333
{Δaψ≥αFΛτψFωuφΔψωyρρΔtψyFγσFΔvΔσtωF≥τσtaγσγσΞFaFωaρΔSΛπavτuψFτφφτωγtΔSωγΞσFdγπΔφtτσFφaγψRFμΔtωRFaσdF
πaψΞΔFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFγσF—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘F≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
EuropeankPhysicalkJournalkCRF2015RF^[RFYW_

4.2 44

332 {Δaψ≥αFΛτψFαΔavyFπτσΞSπγvΔdFρuπtγS≥αaψΞΔdFφaψtγ≥πΔωFγσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘FuωγσΞFtαΔF
i}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2015RF^[RFY]X 4.2 22

331 }wτSφaψtγ≥πΔFjτωΔSmγσωtΔγσF≥τψψΔπatγτσωFγσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯FVTaFaσdF^F}Δ‘FρΔaωuψΔdF
wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2015RF^[RFZ]] 4.2 28

330 uΔaωuψΔρΔσtFτΛFtαΔFtτφFχuaψνFρaωωFγσFtαΔF—nτψρuπabFωΔΔFtΔxt¯FaσdF—nτψρuπabFωΔΔFtΔxt¯F≥αaσσΔπωF
uωγσΞF—nτψρuπabFωΔΔFtΔxt¯´ —nτψρuπabFωΔΔFtΔxt¯Fi}ti{FdataTFEuropeankPhysicalkJournalkCRF2015RF^[RFYYV 4.2 32

329 i}ti{FzuσFWFωΔaψ≥αΔωFΛτψFdγψΔ≥tFφaγψFφψτdu≥tγτσFτΛFtαγψdSΞΔσΔψatγτσFωχuaψνωFatFtαΔFtaψΞΔFpadψτσF
kτππγdΔψTFEuropeankPhysicalkJournalkCRF2015RF^[RF[WV 4.2 109

328 kτρ−γσatγτσFτΛFρΔaωuψΔρΔσtωFτΛFγσ≥πuωγvΔFdΔΔφFγσΔπaωtγ≥FN{Δ±{φρF}φ}OFω≥attΔψγσΞF≥ψτωωFωΔ≥tγτσωFaσdF
yklFaσaπyωγωFτΛFpmziFdataTFEuropeankPhysicalkJournalkCRF2015RF^[RFW 4.2 249

327 {Δaψ≥αFΛτψFπτwSω≥aπΔFΞψavγtyFωγΞσatuψΔωFγσFρuπtγSμΔtFΛγσaπFωtatΔωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFatFNF
ωχψt{ω}e_FOF}Δ‘TFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 2

326 iFωΔaψ≥αFΛτψFαγΞαSρaωωFψΔωτσaσ≥ΔωFdΔ≥ayγσΞFtτFˇ�Qˇ�â��FγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_FOF}Δ‘FwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 22

325 kτρ−γσatγτσFτΛFdγΛΛΔψΔσtγaπFlP´–F≥ψτωωSωΔ≥tγτσFρΔaωuψΔρΔσtωFγσFdΔΔφSγσΔπaωtγ≥FΔφFω≥attΔψγσΞFatF
pmziTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 4

324 {uρρaψyFτΛFtαΔFi}ti{FΔxφΔψγρΔσtâ��ωFωΔσωγtγvγtyFtτFωuφΔψωyρρΔtψyFaΛtΔψFtpkFzuσFWFâ��FγσtΔψφψΔtΔdF
γσFtαΔFφαΔστρΔστπτΞγ≥aπFu{{uTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 42

323 {Δaψ≥αFΛτψFπΔφtτσSΛπavτuψSvγτπatγσΞFpFSfF˛…ˇ�FdΔ≥ayωFτΛFtαΔFpγΞΞωF−τωτσFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
JournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 46

322 uΔaωuψΔρΔσtFτΛFΛτuψSμΔtFdγΛΛΔψΔσtγaπF≥ψτωωFωΔ≥tγτσωFγσFNFωχψt{ω}e_FOF}Δ‘FφψτtτσSφψτtτσF≥τππγωγτσωF
uωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFWS^] 5.4 5

321 iFωΔaψ≥αFΛτψFNFtτvΔψπγσΔ{t}FOFψΔωτσaσ≥ΔωFuωγσΞFπΔφtτσSφπuωSμΔtωFΔvΔσtωFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatFNF
ωχψt{ω}e_FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 57

(2015-2015)
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320 uΔaωuψΔρΔσtFτΛFtαΔFΛτψwaψdS−a≥νwaψdFaωyρρΔtψyFτΛFΔπΔ≥tψτσFaσdFρuτσFφaγψSφψτdu≥tγτσFγσFφφF
≥τππγωγτσωFatFNFωχψt{ω}e^FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 18

319 uΔaωuψΔρΔσtFτΛF≥αaψΞΔdSφaψtγ≥πΔFωφΔ≥tψaFγσFx−Qx−F≥τππγωγτσωFatFNFωχψt{ω_{ρatαψρ{vv}}}eXT^]FOF}Δ‘F
wγtαFtαΔFi}ti{FdΔtΔ≥tτψFatFtαΔFtpkTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 49

318 iσaπyωγωFτΛFΔvΔσtωFwγtαF−SμΔtωFaσdFaFφaγψFτΛFπΔφtτσωFτΛFtαΔFωaρΔF≥αaψΞΔFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_F
OF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 26

317 kτσωtψaγσtωFτσFσΔwFφαΔστρΔσaFvγaFpγΞΞωF−τωτσF≥τuφπγσΞωFaσdFγσvγωγ−πΔFdΔ≥ayωFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 91

316 {Δaψ≥αFΛτψFαγΞαSρaωωFdγ−τωτσFψΔωτσaσ≥ΔωFwγtαF−τωτσStaΞΞΔdFμΔtωFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatFNF
ωχψt{ω}e_FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFWSYa 5.4 66

315
lγΛΛΔψΔσtγaπFtτφSaσtγtτφF≥ψτωωSωΔ≥tγτσFρΔaωuψΔρΔσtωFaωFaFΛuσ≥tγτσFτΛFτ−ωΔψva−πΔωF≥τσωtψu≥tΔdFΛψτρF
ΛγσaπSωtatΔFφaψtγ≥πΔωFuωγσΞFφφF≥τππγωγτσωFatFNFωχψt{ω}e^FOF}Δ‘FγσFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighk
EnergykPhysicsRF2015RFXVW[RFW

5.4 31

314 {Δaψ≥αFΛτψFαΔavyFuaμτψaσaFσΔutψγστωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_FOF}Δ‘TF
JournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 65

313
{Δaψ≥αFΛτψFφψτdu≥tγτσFτΛFvΔ≥tτψSπγνΔFχuaψνFφaγψωFaσdFτΛFΛτuψFtτφFχuaψνωFγσFtαΔFπΔφtτσSφπuωSμΔtωFΛγσaπF
ωtatΔFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF
2015RFXVW[RFW

5.4 54

312 {Δaψ≥αFΛτψFσΔwFφαΔστρΔσaFγσFΔvΔσtωFwγtαFtαψΔΔFτψFρτψΔF≥αaψΞΔdFπΔφtτσωFγσFφφF≥τππγωγτσωFatFNF
ωχψt{ω}e_FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 16

311 {uρρaψyFτΛFtαΔFωΔaψ≥αΔωFΛτψFωχuaψνωFaσdFΞπuγστωFuωγσΞFNFωχψt{ω}e_FOF}Δ‘FφφF≥τππγωγτσωFwγtαFtαΔF
i}ti{FΔxφΔψγρΔσtFatFtαΔFtpkTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 55

310 lΔtΔψργσatγτσFτΛFtαΔFtτφSχuaψνFφτπΔFρaωωFuωγσΞFNFtτvΔψπγσΔ{t}FOFQFWSμΔtFΔvΔσtωF≥τππΔ≥tΔdFwγtαFtαΔF
i}ti{FΔxφΔψγρΔσtFγσF^F}Δ‘FφφF≥τππγωγτσωTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 15

309 uΔaωuψΔρΔσtFτΛFtαΔFNFtτvΔψπγσΔ{t}’FOFaσdFNFtτvΔψπγσΔ{t}–FOFφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσωFγσFφφF≥τππγωγτσωF
atFNFωχψt{ω}e_FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 16

308 {Δaψ≥αFΛτψFΛπavτuψS≥αaσΞγσΞFσΔutψaπF≥uψψΔσtFtτφFχuaψνFdΔ≥ayωFtFSfFpχFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_FOF
}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFWS][ 5.4 18

307 {Δaψ≥αFΛτψFαΔavyFπΔφtτσFψΔωτσaσ≥ΔωFdΔ≥ayγσΞFtτFaF–F−τωτσFaσdFaFπΔφtτσFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_F
OF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 22

306 {Δaψ≥αFΛτψFωχuaψνωFaσdFΞπuγστωFγσFΔvΔσtωFwγtαFγωτπatΔdFπΔφtτσωRFμΔtωFaσdFργωωγσΞFtψaσωvΔψωΔF
ρτρΔσtuρFatFNFωχψt{ω}e_FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 37

305 mvγdΔσ≥ΔFΛτψFtαΔFpγΞΞωS−τωτσF”uνawaF≥τuφπγσΞFtτFtauFπΔφtτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofk
HighkEnergykPhysicsRF2015RFXVW[RFW 5.4 74

304 uΔaωuψΔρΔσtFτΛFtαΔF≥αaψΞΔFaωyρρΔtψyFγσFdγπΔφtτσγ≥FdΔ≥ayωFτΛFtτφFχuaψνFφaγψωFγσFφφF≥τππγωγτσωFatFNF
ωχψt{ω}e^FOF}Δ‘FuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 16

303 {Δaψ≥αFΛτψF—nτψρuπabFωΔΔFtΔxt¯FdΔ≥ayωFγσF—nτψρuπabFωΔΔFtΔxt¯F≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯´ e´ _´ }Δ‘F
wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2015RF^[RFW][ 4.2 25

Katsuo Tokushuku
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302 uΔaωuψΔρΔσtFτΛFtαΔFtτφSχuaψνFρaωωFγσFtαΔFΛuππyFαadψτσγ≥FdΔ≥ayF≥αaσσΔπFΛψτρFi}ti{FdataFatF
—nτψρuπabFωΔΔFtΔxt¯TFEuropeankPhysicalkJournalkCRF2015RF^[RFW[_ 4.2 8

301
{Δaψ≥αFΛτψFdγψΔ≥tFφaγψFφψτdu≥tγτσFτΛFaF≥αaψΞγστFaσdFaFσΔutψaπγστFdΔ≥ayγσΞFtτFtαΔFWX[´ oΔ‘FpγΞΞωF
−τωτσFγσF—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘F—nτψρuπabFωΔΔFtΔxt¯F≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeank
PhysicalkJournalkCRF2015RF^[RFXV_

4.2 50

300 {tudyFτΛFN’U–OpFφψτdu≥tγτσFaσdFpγΞΞωF−τωτσF≥τuφπγσΞωFuωγσΞFpSfF’F’FPFdΔ≥ayωFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2015RFXVW[RFW 5.4 14

299 {Δaψ≥αFΛτψFρΔtaωta−πΔFαΔavyF≥αaψΞΔdFφaψtγ≥πΔωFwγtαFπaψΞΔFγτσγωatγτσFΔσΔψΞyFπτωωFγσF≥τππγωγτσωFatF
—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘FuωγσΞFtαΔFi}ti{FΔxφΔψγρΔσtTFEuropeankPhysicalkJournalkCRF2015RF^[RFZV^ 4.2 18

298
uΔaωuψΔρΔσtFτΛFtαΔFφψτdu≥tγτσFaσdFπΔφtτσF≥αaψΞΔFaωyρρΔtψyFτΛF—nτψρuπabFωΔΔFtΔxt¯F−τωτσωFγσF
x−Qx−F≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2015RF
^[RFXY

4.2 31

297 {Δaψ≥αFΛτψFφψτdu≥tγτσFτΛFN’’U’–OFψΔωτσaσ≥ΔωFdΔ≥ayγσΞFtτFaFπΔφtτσRFσΔutψγστFaσdFμΔtωFγσFNφφOF
≥τππγωγτσωFatFNωχψt{ω}e_OF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψF2015RF^[RFW 1

296 {Δaψ≥αFΛτψFσΔwFφαΔστρΔσaFγσFΛγσaπFωtatΔωFwγtαFaσFΔσΔψΞΔtγ≥FμΔtFaσdFπaψΞΔFργωωγσΞFtψaσωvΔψωΔF
ρτρΔσtuρFγσFφφF≥τππγωγτσωFatFNωχψt{ω}e_~O}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψF2015RF^[RFW 2

295 uΔaωuψΔρΔσtFτΛFtαΔFγσ≥πuωγvΔFμΔtF≥ψτωωSωΔ≥tγτσFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatFNFωχψt{ω}e^FOF}Δ‘FuωγσΞF
ZT[FΛ−â��WFτΛFdataFwγtαFtαΔFi}ti{FdΔtΔ≥tτψF2015RFXVW[RFW 3

294 uΔaωuψΔρΔσtFτΛFσΔutψaπF≥uψψΔσtFΔ´–φF≥ψτωωFωΔ≥tγτσωFatFαγΞαFjμτψνΔσFxFwγtαFtαΔF–m~{FdΔtΔ≥tτψTF
PhysicalkReviewkDRF2014RF_aRF 4.9 3

293 uΔaωuψΔρΔσtFτΛFtαΔFtτφFχuaψνFφaγψFφψτdu≥tγτσF≥αaψΞΔFaωyρρΔtψyFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatFNF
ωχψt{ω}FOFeF^F}Δ‘FuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW 5.4 24

292
{Δaψ≥αFΛτψFtαΔFdγψΔ≥tFφψτdu≥tγτσFτΛF≥αaψΞγστωRFσΔutψaπγστωFaσdFωtauωFγσFΛγσaπFωtatΔωFwγtαFatFπΔaωtFtwτF
αadψτσγ≥aππyFdΔ≥ayγσΞFtauωFaσdFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_FOF}Δ‘F
wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW

5.4 29

291
}αΔFdγΛΛΔψΔσtγaπFφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσFτΛFtαΔF—nτψρuπabFωΔΔFtΔxt¯NWVXVOFρΔωτσFγσF—nτψρuπabFωΔΔF
tΔxt¯FeF^´ }Δ‘F—nτψρuπabFωΔΔFtΔxt¯F≥τππγωγτσωFρΔaωuψΔdFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalk
JournalkCRF2014RF^ZRFX_a[

4.2 12

290 mπΔ≥tψτσFψΔ≥τσωtψu≥tγτσFaσdFγdΔσtγΛγ≥atγτσFΔΛΛγ≥γΔσ≥yFρΔaωuψΔρΔσtωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFuωγσΞF
tαΔFXVWWFtpkFφψτtτσSφψτtτσF≥τππγωγτσFdataTFEuropeankPhysicalkJournalkCRF2014RF^ZRFXaZW 4.2 160

289 uΔaωuψΔρΔσtFτΛFtαΔFuσdΔψπyγσΞFΔvΔσtFγσFμΔtFΔvΔσtωFΛψτρF^FNtΔxtF{}Δ‘}OFφψτtτσâ��φψτtτσF≥τππγωγτσωF
wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2014RF^ZRFW 4.2 18

288
uΔaωuψΔρΔσtFτΛFtαΔF≥ΔσtψaπγtyFaσdFφωΔudτψaφγdγtyFdΔφΔσdΔσ≥ΔFτΛFtαΔFγσtΔΞψatΔdFΔππγφtγ≥FΛπτwFγσF
πΔadSπΔadF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘´ wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF
2014RF^ZRFXa_X

4.2 18

287 tγΞαtSχuaψνFaσdFΞπuτσFμΔtFdγω≥ψγργσatγτσFγσF—nτψρuπabFωΔΔFtΔxt¯F≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯FwγtαF
tαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2014RF^ZRFYVXY 4.2 46

286
uΔaωuψΔρΔσtFτΛFtαΔFΔπΔ≥tψτwΔaνFφψτdu≥tγτσFτΛFdγμΔtωFγσFaωωτ≥γatγτσFwγtαFaF–S−τωτσFaσdF
dγωtψγ−utγτσωFωΔσωγtγvΔFtτFvΔ≥tτψF−τωτσFΛuωγτσFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatFNFωχψt{ω}FOFeF_F}Δ‘FuωγσΞF
tαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW

5.4 14

285
{Δaψ≥αFΛτψFdγψΔ≥tFφψτdu≥tγτσFτΛF≥αaψΞγστωFaσdFσΔutψaπγστωFγσFΔvΔσtωFwγtαFtαψΔΔFπΔφtτσωFaσdFργωωγσΞF
tψaσωvΔψωΔFρτρΔσtuρFγσFNFωχψt{ω}FOFeF_F}Δ‘FφφF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighk
EnergykPhysicsRF2014RFXVWZRFW

5.4 76

(2014-2015)
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284
uΔaωuψΔρΔσtFτΛFtαΔFφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσFτΛFφψτρφtFrUˇ�FρΔωτσωFγσFaωωτ≥γatγτσFwγtαFaF’F´–F
−τωτσFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}FOFeF^F}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF
2014RFXVWZRFW

5.4 24

283 uΔaωuψΔρΔσtFτΛFdγμΔtF≥ψτωωSωΔ≥tγτσωFγσFφφF≥τππγωγτσωFatF^F}Δ‘F≥ΔσtψΔSτΛSρaωωFΔσΔψΞyFuωγσΞFtαΔF
i}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW 5.4 17

282 uΔaωuψΔρΔσtFτΛFtαΔFφψτdu≥tγτσFτΛFaF’F−τωτσFγσFaωωτ≥γatγτσFwγtαFaF≥αaψρFχuaψνFγσFφφF≥τππγωγτσωFatFNF
ωχψt{ω}FOFeF^F}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW 5.4 37

281
{Δaψ≥αFΛτψFdγψΔ≥tFφψτdu≥tγτσFτΛF≥αaψΞγστωRFσΔutψaπγστωFaσdFωπΔφtτσωFγσFΛγσaπFωtatΔωFwγtαFtwτFπΔφtτσωF
aσdFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}FOFeF_}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
JournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW

5.4 120

280 {Δaψ≥αFΛτψFωuφΔψωyρρΔtψyFatFNωχψt{ω}OFeF_F}Δ‘FγσFΛγσaπFωtatΔωFwγtαFμΔtωFaσdFtwτFωaρΔSωγΞσFπΔφtτσωFτψF
tαψΔΔFπΔφtτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW 5.4 39

279 uΔaωuψΔρΔσtFτΛFtαΔFπτwSρaωωFlψΔππS”aσFdγΛΛΔψΔσtγaπF≥ψτωωFωΔ≥tγτσFatFNFωχψt{ω}FOFeF^F}Δ‘FuωγσΞFtαΔF
i}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW 5.4 18

278 {Δaψ≥αFΛτψFdγψΔ≥tFtτφSωχuaψνFφaγψFφψτdu≥tγτσFγσFΛγσaπFωtatΔωFwγtαFtwτFπΔφtτσωFγσFφφF≥τππγωγτσωFatFNF
ωχψt{ω}FOFeF_F}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW 5.4 52

277 uΔaωuψΔρΔσtFτΛFˇ�F≥WFaσdFˇ�F≥XFφψτdu≥tγτσFwγtαFNFωχψt{ω}FOFeF^F}Δ‘FφφF≥τππγωγτσωFatFi}ti{TFJournalkofk
HighkEnergykPhysicsRF2014RFXVWZRFW 5.4 26

276 nuψtαΔψFωtudγΔωFτΛFtαΔFφατtτφψτdu≥tγτσFτΛFγωτπatΔdFφατtτσωFwγtαFaFμΔtFatFpmziTFJournalkofkHighk
EnergykPhysicsRF2014RFXVWZRFW 5.4 1

275 {Δaψ≥αFΛτψFργ≥ψτω≥τφγ≥F−πa≥νFατπΔωFaσdFωtψγσΞF−aππωFγσFΛγσaπFωtatΔωFwγtαFπΔφtτσωFaσdFμΔtωFwγtαFtαΔF
i}ti{FdΔtΔ≥tτψFatFNFωχψt{ω}FOFeF_F}Δ‘TFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW 5.4 6

274 {Δaψ≥αFΛτψFσΔwFφaψtγ≥πΔωFγσFΔvΔσtωFwγtαFτσΔFπΔφtτσFaσdFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFγσFφφF
≥τππγωγτσωFatFNFωχψt{ω}FOFeF_F}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW 5.4 40

273
{Δaψ≥αFΛτψFdγψΔ≥tFtτφFωχuaψνFφaγψFφψτdu≥tγτσFγσFΔvΔσtωFwγtαFaF—nτψρuπabFωΔΔFtΔxt¯F−τωτσRF—nτψρuπabF
ωΔΔFtΔxt¯SμΔtωFaσdFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFγσF—nτψρuπabFωΔΔFtΔxt¯F}Δ‘F—nτψρuπabFωΔΔFtΔxt¯F
≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2014RF^ZRFX__Y

4.2 41

272 xατtτφψτdu≥tγτσFτΛFγωτπatΔdFφατtτσωRFγσ≥πuωγvΔπyFaσdFwγtαFaFμΔtRFatFpmziTFPhysicskLetterswkSectionkB:k
NuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2014RF^YVRFXaYSYVW 4.2 9

271 {Δaψ≥αFΛτψFσΔutψaπFpγΞΞωF−τωτσωFτΛFtαΔFργσγρaπFωuφΔψωyρρΔtψγ≥FωtaσdaψdFρτdΔπFγσFφφF≥τππγωγτσωFatFNF
ωχψt{ω}e_FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW 5.4 67

270 uΔaωuψΔρΔσtFτΛFtαΔFρuτσFψΔ≥τσωtψu≥tγτσFφΔψΛτψρaσ≥ΔFτΛFtαΔFi}ti{FdΔtΔ≥tτψFuωγσΞFXVWWFaσdFXVWXF
tpkFφψτtτσSφψτtτσF≥τππγωγτσFdataTFEuropeankPhysicalkJournalkCRF2014RF^ZRFYWYV 4.2 166

269 uΔaωuψΔρΔσtFτΛF−ΔautyFaσdF≥αaψρFφψτdu≥tγτσFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziFaσdF
ρΔaωuψΔρΔσtFτΛFtαΔF−ΔautySχuaψνFρaωωTFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW 5.4 24

268
uΔaωuψΔρΔσtωFτΛFμΔtFvΔtτΔωFaσdFazγρutαaπFdΔ≥τψψΔπatγτσωFγσFdγμΔtFΔvΔσtωFφψτdu≥ΔdFγσF—nτψρuπabFωΔΔF
tΔxt¯F≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯FuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2014RF
^ZRFYWW^

4.2 17

267
iFρΔaωuψΔρΔσtFτΛFtαΔFψatγτFτΛFtαΔFφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσωFΛτψF—nτψρuπabFωΔΔFtΔxt¯FaσdF—nτψρuπabF
ωΔΔFtΔxt¯F−τωτσωFγσFaωωτ≥γatγτσFwγtαFμΔtωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2014
RF^ZRFYW]_

4.2 16

Katsuo Tokushuku
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266 uΔaωuψΔρΔσtωFτΛFΛγdu≥γaπFaσdFdγΛΛΔψΔσtγaπF≥ψτωωFωΔ≥tγτσωFΛτψFpγΞΞωF−τωτσFφψτdu≥tγτσFγσFtαΔF
dγφατtτσFdΔ≥ayF≥αaσσΔπFatFNFωχψt{ω}e_FOF}Δ‘FwγtαFi}ti{TFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW 5.4 30

265
{Δaψ≥αFΛτψFωuφΔψωyρρΔtψyFγσFΔvΔσtωFwγtαFπaψΞΔFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρRFμΔtωRFaσdFatFπΔaωtF
τσΔFtauFπΔφtτσFγσFXVFΛ−â��WFτΛFNFωχψt{ω}FOFeF_F}Δ‘FφψτtτσSφψτtτσF≥τππγωγτσFdataFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW

5.4 9

264
{Δaψ≥αFΛτψFωχuaψνωFaσdFΞπuγστωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFγσFΛγσaπFωtatΔωFwγtαFμΔtωFaσdFργωωγσΞF
tψaσωvΔψωΔFρτρΔσtuρFuωγσΞFNFωχψt{ω}e_FOF}Δ‘FφψτtτσSφψτtτσF≥τππγωγτσFdataTFJournalkofkHighkEnergyk
PhysicsRF2014RFXVWZRFW

5.4 108

263
uΔaωuψΔρΔσtFτΛFtαΔF—nτψρuπabFωΔΔFtΔxt¯Fφψτdu≥tγτσF≥ψτωωSωΔ≥tγτσFuωγσΞF—nτψρuπabFωΔΔFtΔxt¯FΔvΔσtωF
wγtαF—nτψρuπabFωΔΔFtΔxt¯StaΞΞΔdFμΔtωFγσF—nτψρuπabFωΔΔFtΔxt¯F≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯FaσdF
_´ }Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2014RF^ZRFYWVa

4.2 107

262 lΔΔφFγσΔπaωtγ≥F≥ψτωωSωΔ≥tγτσFρΔaωuψΔρΔσtωFatFπaψΞΔFyFwγtαFtαΔF–m~{FdΔtΔ≥tτψFatFpmziTFPhysicalk
ReviewkDRF2014RFaVRF 4.9 24

261
{Δaψ≥αFΛτψFtτφFωχuaψνFφaγψFφψτdu≥tγτσFγσFΛγσaπFωtatΔωFwγtαFτσΔFγωτπatΔdFπΔφtτσRFμΔtωRFaσdFργωωγσΞF
tψaσωvΔψωΔFρτρΔσtuρFγσFNFωχψt{ω}FOFeF_F}Δ‘FφφF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighk
EnergykPhysicsRF2014RFXVWZRFW

5.4 54

260 uuτσFψΔ≥τσωtψu≥tγτσFΔΛΛγ≥γΔσ≥yFaσdFρτρΔσtuρFψΔωτπutγτσFτΛFtαΔFi}ti{FΔxφΔψγρΔσtFγσF
φψτtτσSφψτtτσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯´ }Δ‘FγσFXVWVTFEuropeankPhysicalkJournalkCRF2014RF^ZRFYVYZ 4.2 45

259 mπΔ≥tψτσFaσdFφατtτσFΔσΔψΞyF≥aπγ−ψatγτσFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFuωγσΞFtpkFzuσFWFdataTFEuropeank
PhysicalkJournalkCRF2014RF^ZRFW 4.2 160

258
{Δaψ≥αFΛτψF≥τσta≥tFγσtΔψa≥tγτσωFaσdFπaψΞΔFΔxtψaFdγρΔσωγτσωFγσFtαΔFdγπΔφtτσF≥αaσσΔπFuωγσΞF
φψτtτσSφψτtτσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯´ _´ }Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalk
JournalkCRF2014RF^ZRFYWYZ

4.2 31

257 uΔaωuψΔρΔσtFτΛFΛπτwFαaψρτσγ≥ωFwγtαFρuπtγSφaψtγ≥πΔF≥uρuπaσtωFγσFx−Qx−F≥τππγωγτσωFatF—nτψρuπabFωΔΔF
tΔxt¯´ }Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2014RF^ZRFYW[^ 4.2 52

256
uΔaωuψΔρΔσtFτΛFdγωtψγ−utγτσωFωΔσωγtγvΔFtτFtαΔFuσdΔψπyγσΞFΔvΔσtFγσFγσ≥πuωγvΔF–S−τωτσFφψτdu≥tγτσFγσF
—nτψρuπabFωΔΔFtΔxt¯F≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯F}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalk
JournalkCRF2014RF^ZRFYWa[

4.2 21

255 {Δaψ≥αFΛτψFdγψΔ≥tFφaγψFφψτdu≥tγτσFτΛFtαΔFtτφFωχuaψνFγσFaππSαadψτσγ≥FΛγσaπFωtatΔωFγσFφψτtτσSφψτtτσF
≥τππγωγτσωFatFNFωχψt{ω}FOFeF_F}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW 5.4 36

254 uΔaωuψΔρΔσtFτΛFtαΔFφψτdu≥tγτσF≥ψτωωSωΔ≥tγτσFτΛFˇ�NX{OFSfFrUˇ�NSf˛…FQF˛…Fâ��Oˇ�FQFˇ�Fâ��FγσFφφF≥τππγωγτσωFatFNF
ωχψt{ω}FOFeF^F}Δ‘FatFi}ti{TFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW 5.4 16

253 uΔaωuψΔρΔσtFτΛFtαΔF–U˛‡FPF−τωτσFtψaσωvΔψωΔFρτρΔσtuρFdγωtψγ−utγτσFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e^FOF
}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW 5.4 79

252 uΔaωuψΔρΔσtFτΛFlFPFφατtτφψτdu≥tγτσFatFtαψΔΔFdγΛΛΔψΔσtF≥ΔσtψΔSτΛSρaωωFΔσΔψΞγΔωFatFpmziTFJournalk
ofkHighkEnergykPhysicsRF2014RFXVWZRFW 5.4 1

251
{Δaψ≥αFΛτψFωtψτσΞFφψτdu≥tγτσFτΛFωuφΔψωyρρΔtψγ≥Fφaψtγ≥πΔωFγσFΛγσaπFωtatΔωFwγtαFργωωγσΞFtψaσωvΔψωΔF
ρτρΔσtuρFaσdFatFπΔaωtFtαψΔΔF−SμΔtωFatFNFωχψt{ω}FeF_FOF}Δ‘FφψτtτσSφψτtτσF≥τππγωγτσωFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW

5.4 31

250 uΔaωuψΔρΔσtFτΛF−ΔautyFaσdF≥αaψρFφψτdu≥tγτσFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziFaσdF
ρΔaωuψΔρΔσtFτΛFtαΔF−ΔautySχuaψνFρaωωTFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW 5.4 13

249 uΔaωuψΔρΔσtFτΛFdγΛΛΔψΔσtγaπFφψτdu≥tγτσF≥ψτωωSωΔ≥tγτσωFΛτψFaF–F−τωτσFγσFaωωτ≥γatγτσFwγtαF−SμΔtωFγσF^F
}Δ‘FφψτtτσSφψτtτσF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW 5.4 26

(2014-2014)
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248 {Δaψ≥αFΛτψFπτσΞSπγvΔdFσΔutψaπFφaψtγ≥πΔωFdΔ≥ayγσΞFγσtτFπΔφtτσFμΔtωFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatFNF
ωχψt{ω}e_FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2014RFXVWZRFW 5.4 38

247
{Δaψ≥αFΛτψFφaγψFaσdFωγσΞπΔFφψτdu≥tγτσFτΛFσΔwFαΔavyFχuaψνωFtαatFdΔ≥ayFtτFaF–F−τωτσFaσdFaF
tαγψdSΞΔσΔψatγτσFχuaψνFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e_FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighk
EnergykPhysicsRF2014RFXVWZRFW

5.4 29

246 uΔaωuψΔρΔσtFτΛFtαΔFNtτvΔψπγσΔ{t}OFφψτdu≥tγτσF≥ψτωωSωΔ≥tγτσFuωγσΞFNΔρuFOFΔvΔσtωFwγtαFN−OStaΞΞΔdFμΔtωF
γσFNφφOF≥τππγωγτσωFatFNωχψt{ω}e^OFaσdF_F}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψF2014RF^ZRFW 2

245 uΔaωuψΔρΔσtFτΛFtαΔFφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσFτΛFμΔtωFγσFaωωτ≥γatγτσFwγtαFaF–F−τωτσFγσFφφF≥τππγωγτσωFatF
NFωχψt{ω}e^FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2013RFXVWYRFW 5.4 50

244 uΔaωuψΔρΔσtFτΛFtαΔF≥ψτωωSωΔ≥tγτσFΛτψF’F−τωτσFφψτdu≥tγτσFγσFaωωτ≥γatγτσFwγtαF−SμΔtωFγσFφφF≥τππγωγτσωF
atFNFωχψt{ω}e^FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2013RFXVWYRFW 5.4 34

243 {Δaψ≥αFΛτψFtαγψdFΞΔσΔψatγτσFω≥aπaψFπΔφtτχuaψνωFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e^FOF}Δ‘FwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2013RFXVWYRFW 5.4 30

242 uΔaωuψΔρΔσtFτΛFlP´–Fφψτdu≥tγτσFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTFJournalkofkHighkEnergykPhysics
RF2013RFXVWYRFW 5.4 7

241 uΔaωuψΔρΔσtFτΛFlF´–Fφψτdu≥tγτσFγσFdΔΔφFγσΔπaωtγ≥FΔφFω≥attΔψγσΞFwγtαFtαΔF–m~{FdΔtΔ≥tτψFatFpmziTF
JournalkofkHighkEnergykPhysicsRF2013RFXVWYRFW 5.4 7

240 {Δaψ≥αFΛτψFdaψνFρattΔψF≥aσdγdatΔωFaσdFπaψΞΔFΔxtψaFdγρΔσωγτσωFγσFΔvΔσtωFwγtαFaFμΔtFaσdFργωωγσΞF
tψaσωvΔψωΔFρτρΔσtuρFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2013RFXVWYRFW 5.4 124

239 uΔaωuψΔρΔσtFτΛF––Fφψτdu≥tγτσFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e^FOF}Δ‘FaσdFπγργtωFτσFaστρaπτuωF–––FaσdF
––˛‡F≥τuφπγσΞωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2013RFXVWYRFW 5.4 45

238
{Δaψ≥αFΛτψF≥αaψΞΔdFpγΞΞωF−τωτσωFtαψτuΞαFtαΔFvγτπatγτσFτΛFπΔφtτσFuσγvΔψωaπγtyFγσFNFtτvΔψπγσΔ{t}FOF
ΔvΔσtωFuωγσΞFφφF≥τππγωγτσFdataFatFNFωχψt{ω}e^FOF}Δ‘FwγtαFtαΔFi}ti{FΔxφΔψγρΔσtTFJournalkofkHighk
EnergykPhysicsRF2013RFXVWYRFW

5.4 14

237 {Δaψ≥αFΛτψFtαΔFσΔutψaπFpγΞΞωF−τωτσωFτΛFtαΔFργσγρaπFωuφΔψωyρρΔtψγ≥FωtaσdaψdFρτdΔπFγσFφφF≥τππγωγτσωF
atFNFωχψt{ω}e^FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2013RFXVWYRFW 5.4 47

236 uΔaωuψΔρΔσtFτΛFγσΔπaωtγ≥FrUˇ�FaσdFˇ�gFφατtτφψτdu≥tγτσFatFpmziTFJournalkofkHighkEnergykPhysicsRF
2013RFXVWYRFW 5.4 5

235 uΔaωuψΔρΔσtFτΛFωφπγttγσΞFω≥aπΔωFγσFSfFΔvΔσtωFatF—nτψρuπabFωΔΔFtΔxt¯FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
EuropeankPhysicalkJournalkCRF2013RF^YRFXZYX 4.2 8

234
{Δaψ≥αFΛτψFaFπγΞαtF≥αaψΞΔdFpγΞΞωF−τωτσFγσFtαΔFdΔ≥ayF≥αaσσΔπF—nτψρuπabFωΔΔFtΔxt¯FγσF—nτψρuπabFωΔΔF
tΔxt¯FΔvΔσtωFuωγσΞF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalk
JournalkCRF2013RF^YRFXZ][

4.2 76

233
{Δaψ≥αFΛτψFdγψΔ≥tFtαγψdSΞΔσΔψatγτσFωχuaψνFφaγψFφψτdu≥tγτσFγσFΛγσaπFωtatΔωFwγtαFργωωγσΞFtψaσωvΔψωΔF
ρτρΔσtuρFaσdFtwτF−SμΔtωFγσFNFωχψt{ω}e_FOF}Δ‘FφφF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighk
EnergykPhysicsRF2013RFXVWYRFW

5.4 92

232
{Δaψ≥αFΛτψFσΔwFφαΔστρΔσaFγσFΛγσaπFωtatΔωFwγtαFπaψΞΔFμΔtFρuπtγφπγ≥γtγΔωFaσdFργωωγσΞFtψaσωvΔψωΔF
ρτρΔσtuρFatFNFωχψt{ω}e_FOF}Δ‘FφψτtτσSφψτtτσF≥τππγωγτσωFuωγσΞFtαΔFi}ti{FΔxφΔψγρΔσtTFJournalkofk
HighkEnergykPhysicsRF2013RFXVWYRFW

5.4 64

231 uΔaωuψΔρΔσtFτΛFtαΔFdγΛΛΔψΔσtγaπF≥ψτωωSωΔ≥tγτσFτΛFjFQFρΔωτσFφψτdu≥tγτσFγσFφφF≥τππγωγτσωFatFNF
ωχψt{ω}e^FOF}Δ‘FatFi}ti{TFJournalkofkHighkEnergykPhysicsRF2013RFXVWYRFW 5.4 24
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230 xΔψΛτψρaσ≥ΔFτΛFμΔtFωu−ωtψu≥tuψΔFtΔ≥ασγχuΔωFΛτψFπaψΞΔSzFμΔtωFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatFNF
ωχψt{ω}e^FOF}Δ‘FuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2013RFXVWYRFW 5.4 43

229 uΔaωuψΔρΔσtFτΛF≥αaψρFΛψaΞρΔσtatγτσFΛψa≥tγτσωFγσFφατtτφψτdu≥tγτσFatFpmziTFJournalkofkHighk
EnergykPhysicsRF2013RFXVWYRFW 5.4 20

228 qρφψτvΔdFπuργστωγtyFdΔtΔψργσatγτσFγσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯FuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψFatF
tαΔFtpkTFEuropeankPhysicalkJournalkCRF2013RF^YRFX[W_ 4.2 276

227
uΔaωuψΔρΔσtFτΛFtαΔFγσ≥πuωγvΔFμΔtF≥ψτωωSωΔ≥tγτσFγσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯FaσdF≥τρφaψγωτσF
tτFtαΔFγσ≥πuωγvΔFμΔtF≥ψτωωSωΔ≥tγτσFatF—nτψρuπabFωΔΔFtΔxt¯FuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalk
JournalkCRF2013RF^YRFX[Va

4.2 71

226 uuπtγS≥αaσσΔπFωΔaψ≥αFΛτψFωχuaψνωFaσdFΞπuγστωFγσF—nτψρuπabFωΔΔFtΔxt¯F≥τππγωγτσωFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψFatFtαΔFtpkTFEuropeankPhysicalkJournalkCRF2013RF^YRFXY]X 4.2 25

225 rΔtFΔσΔψΞyFρΔaωuψΔρΔσtFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatF
Nωχψt{ρatαψρ{ω}}e^Fρatαψρ{}Δ‘}OTFEuropeankPhysicalkJournalkCRF2013RF^YRFW 4.2 209

224 uΔaωuψΔρΔσtFτΛFμΔtFωαaφΔωFγσFtτφSχuaψνFφaγψFΔvΔσtωFatF—nτψρuπabFωΔΔFtΔxt¯FuωγσΞFtαΔFi}ti{F
dΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2013RF^YRFX]^] 4.2 18

223
uΔaωuψΔρΔσtFτΛFtαΔFdγωtψγ−utγτσωFτΛFΔvΔσtS−ySΔvΔσtFΛπτwFαaψρτσγ≥ωFγσFπΔadSπΔadF≥τππγωγτσωFatFNF
ωχψt{{{ω_{vvF}}}}FOFeFXT^]F}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψFatFtαΔFtpkTFJournalkofkHighkEnergykPhysicsRF
2013RFXVWYRFW

5.4 143

222 uΔaωuψΔρΔσtFτΛFtαΔFtτφFχuaψνF≥αaψΞΔFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e^FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
JournalkofkHighkEnergykPhysicsRF2013RFXVWYRFW 5.4 15

221 i}ti{FωΔaψ≥αFΛτψFσΔwFφαΔστρΔσaFγσFdγμΔtFρaωωFaσdFaσΞuπaψFdγωtψγ−utγτσωFuωγσΞFφφF≥τππγωγτσωFatFNF
ωχψt{ω}e^FO}Δ‘TFJournalkofkHighkEnergykPhysicsRF2013RFXVWYRFW 5.4 72

220 uΔaωuψΔρΔσtFτΛFγωτπatΔdSφατtτσFφaγψFφψτdu≥tγτσFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e^c}Δ‘FOFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2013RFXVWYRFW 5.4 44

219 {Δaψ≥αFΛτψFψΔωτσaσ≥ΔωFdΔ≥ayγσΞFγσtτFtτφSχuaψνFφaγψωFuωγσΞFΛuππyFαadψτσγ≥FdΔ≥ayωFγσFφφF≥τππγωγτσωFwγtαF
i}ti{FatFNFωχψt{ω}e^FOF}Δ‘TFJournalkofkHighkEnergykPhysicsRF2013RFXVWYRFW 5.4 55

218
{Δaψ≥αFΛτψFdγψΔ≥tF≥αaψΞγστFφψτdu≥tγτσFγσFaστρaπySρΔdγatΔdFωuφΔψωyρρΔtψyF−ψΔaνγσΞFρτdΔπωF−aωΔdF
τσFaFdγωaφφΔaψγσΞStψa≥νFωγΞσatuψΔFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e^cρatαψρ{}Δ‘}FOFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2013RFXVWYRFW

5.4 15

217 uΔaωuψΔρΔσtωFτΛFtτφFχuaψνFφaγψFψΔπatγvΔFdγΛΛΔψΔσtγaπF≥ψτωωSωΔ≥tγτσωFwγtαFi}ti{FγσFφφF≥τππγωγτσωFatF
Nωχψt{ω}FeF^Fρ−τx{}Δ‘}OTFEuropeankPhysicalkJournalkCRF2013RF^YRFW 4.2 55

216 {Δaψ≥αFΛτψFφaγψSφψτdu≥ΔdFρaωωγvΔF≥τπτuψΔdFω≥aπaψωFγσFΛτuψSμΔtFΛγσaπFωtatΔωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψF
γσFφψτtτσâ��φψτtτσF≥τππγωγτσωFatFNωχψt{ω}FeF^Fρ−τx{}Δ‘}OTFEuropeankPhysicalkJournalkCRF2013RF^YRFW 4.2 44

215 uΔaωuψΔρΔσtFτΛFtαΔFΛπavτuψF≥τρφτωγtγτσFτΛFdγμΔtFΔvΔσtωFγσFφφF≥τππγωγτσωFatFNωχψt{ω}e^Fρ−τx{}Δ‘}OF
wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2013RF^YRFW 4.2 12

214 {γσΞπΔFαadψτσFψΔωφτσωΔFρΔaωuψΔρΔσtFaσdF≥aπτψγρΔtΔψFμΔtFΔσΔψΞyFω≥aπΔFuσ≥ΔψtaγσtyFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψFatFtαΔFtpkTFEuropeankPhysicalkJournalkCRF2013RF^YRFW 4.2 41

213 rΔtFΔσΔψΞyFψΔωτπutγτσFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯FψΔ≥τψdΔdFγσFXVWVFwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2013RF^YRFXYV] 4.2 153

(2013-2013)
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212 kτρ−γσatγτσFaσdFyklFaσaπyωγωFτΛF≥αaψρFφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσFρΔaωuψΔρΔσtωFγσFdΔΔφSγσΔπaωtγ≥F
ΔφFω≥attΔψγσΞFatFpmziTFEuropeankPhysicalkJournalkCRF2013RF^YRFW 4.2 114

211 uΔaωuψΔρΔσtFτΛFtαΔF—nτψρuπabFωΔΔFtΔxt¯Fφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσFγσFtαΔFtauFQFμΔtωF≥αaσσΔπFuωγσΞFtαΔF
i}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2013RF^YRFXYX_ 4.2 30

210
{Δaψ≥αFΛτψ’pφψτdu≥tγτσFwγtαFaFπγΞαtFpγΞΞωF−τωτσFdΔ≥ayγσΞFtτFφψτρφtFΔπΔ≥tψτσSμΔtωFγσF
φψτtτσâ��φψτtτσF≥τππγωγτσωFatFJωχψtF{ω}e^JF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFNewkJournalkofkPhysicsRF2013RF
W[RFVZYVVa

2.9 15

209 {Δaψ≥αFΛτψFdΔ≥ayωFτΛFωtτφφΔdRFπτσΞSπγvΔdFφaψtγ≥πΔωFΛψτρF^F}Δ‘FφφF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
EuropeankPhysicalkJournalkCRF2012RF^XRFW 4.2 14

208
uΔaωuψΔρΔσtFτΛFtαΔFφτπaψγωatγτσFτΛF’F−τωτσωFφψτdu≥ΔdFwγtαFπaψΞΔFtψaσωvΔψωΔFρτρΔσtuρFγσFφφF
≥τππγωγτσωFatFNωχψt{ω}FeF^Fρ−τx{}Δ‘}OFwγtαFtαΔFi}ti{FΔxφΔψγρΔσtTFEuropeankPhysicalkJournalkCRF2012RF
^XRFW

4.2 31

207 uΔaωuψΔρΔσtFτΛFtαΔF≥αaψΞΔFaωyρρΔtψyFγσFtτφFχuaψνFφaγψFφψτdu≥tγτσFγσF≥τππγωγτσωFatF—nτψρuπabFωΔΔF
tΔxt¯FuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2012RF^XRFXVYa 4.2 78

206 {Δaψ≥αFΛτψFπΔφtτσFΛπavτuψFvγτπatγτσFγσFtαΔF≥τσtγσuuρFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFγσF—nτψρuπabFωΔΔFtΔxt¯F
≥τππγωγτσωFatFtαΔFtpkTFEuropeankPhysicalkJournalkCRF2012RF^XRFXVZV 4.2 10

205 uΔaωuψΔρΔσtFτΛFtαΔFtτφFχuaψνFρaωωFwγtαFtαΔFtΔρφπatΔFρΔtατdFγσFtαΔF—nτψρuπabFωΔΔFtΔxt¯F≥αaσσΔπF
uωγσΞFi}ti{FdataTFEuropeankPhysicalkJournalkCRF2012RF^XRFXVZ] 4.2 42

204 {Δaψ≥αFΛτψFαΔavyFσΔutψγστωFaσdFψγΞαtSαaσdΔdF−τωτσωFγσFΔvΔσtωFwγtαFtwτFπΔφtτσωFaσdFμΔtωFγσF
≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2012RF^XRFXV[] 4.2 78

203 uΔaωuψΔρΔσtFτΛFφτπaψγzatγτσFγσFSfFdΔ≥ayωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFγσF≥τππγωγτσωFatF—nτψρuπabFωΔΔF
tΔxt¯TFEuropeankPhysicalkJournalkCRF2012RF^XRFXV]X 4.2 17

202
uΔaωuψΔρΔσtFτΛFtαΔF≥ψτωωFωΔ≥tγτσFΛτψFtτφSχuaψνFφaγψFφψτdu≥tγτσFγσFφφF≥τππγωγτσωFatFNωχψtF{ω}FeF
{^}R{tΔxt{}Δ‘}}OFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFuωγσΞFΛγσaπFωtatΔωFwγtαFtwτFαγΞαSφF}FπΔφtτσωTFJournalkofk
HighkEnergykPhysicsRF2012RFXVWXRFW

5.4 43

201 rΔtFρaωωFaσdFωu−ωtψu≥tuψΔFτΛFγσ≥πuωγvΔFμΔtωFγσFNFωχψtF{ω}FeF^c{tΔxt{}Δ‘}}FOFφφF≥τππγωγτσωFwγtαFtαΔFi}ti{F
ΔxφΔψγρΔσtTFJournalkofkHighkEnergykPhysicsRF2012RFXVWXRFW 5.4 67

200 uΔaωuψΔρΔσtFτΛFγσ≥πuωγvΔFtwτSφaψtγ≥πΔFaσΞuπaψF≥τψψΔπatγτσωFγσFφφF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψF
atFtαΔFtpkTFJournalkofkHighkEnergykPhysicsRF2012RFXVWXRFW 5.4 10

199
puσtFΛτψFσΔwFφαΔστρΔσaFuωγσΞFπaψΞΔFμΔtFρuπtγφπγ≥γtγΔωFaσdFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFwγtαF
i}ti{FγσFZT^FΛ−â��WFτΛFNFωχψtF{ω}FeF^c}Δ‘FOFφψτtτσSφψτtτσF≥τππγωγτσωTFJournalkofkHighkEnergykPhysicsRF
2012RFXVWXRFW

5.4 48

198
iFωΔaψ≥αFΛτψFNFtτvΔψπγσΔFtFOFψΔωτσaσ≥ΔωFγσFπΔφtτσQμΔtωFΔvΔσtωFwγtαFαγΞαπyF−ττωtΔdFtτφFχuaψνωF
≥τππΔ≥tΔdFγσFφφF≥τππγωγτσωFatFNFωχψtF{ω}FeF^FOF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergyk
PhysicsRF2012RFXVWXRFW

5.4 39

197 {Δaψ≥αFΛτψFtαΔF{taσdaψdFuτdΔπFpγΞΞωF−τωτσFγσFtαΔFpFSfFˇ�FQFˇ�Fâ��FdΔ≥ayFρτdΔFγσFNFωχψtF{ω}FeF
^R{ρatαψρ{}Δ‘}}FOFφφF≥τππγωγτσωFwγtαFi}ti{TFJournalkofkHighkEnergykPhysicsRF2012RFXVWXRFW 5.4 37

196 iFωΔaψ≥αFΛτψFΛπavτuψF≥αaσΞγσΞFσΔutψaπF≥uψψΔσtωFγσFtτφSχuaψνFdΔ≥ayωFγσFφφF≥τππγωγτσFdataF≥τππΔ≥tΔdF
wγtαFtαΔFi}ti{FdΔtΔ≥tτψFatFNFωχψt{ω}e^c}Δ‘FOTFJournalkofkHighkEnergykPhysicsRF2012RFXVWXRFW 5.4 31

195 uΔaωuψΔρΔσtωFτΛFtαΔFφωΔudτψaφγdγtyFdΔφΔσdΔσ≥ΔFτΛFtαΔFtτtaπFtψaσωvΔψωΔFΔσΔψΞyFγσFφψτtτσSφψτtτσF
≥τππγωγτσωFatFNFωχψt{ω}e^FOF}Δ‘FwγtαFi}ti{TFJournalkofkHighkEnergykPhysicsRF2012RFXVWXRFW 5.4 11
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194 {Δaψ≥αFΛτψFaFαΔavyFtτφSχuaψνFφaψtσΔψFγσFΛγσaπFωtatΔωFwγtαFtwτFπΔφtτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFatF
tαΔFtpkTFJournalkofkHighkEnergykPhysicsRF2012RFXVWXRFW 5.4 53

193 {Δaψ≥αFΛτψFαγΞαSρaωωFψΔωτσaσ≥ΔωFdΔ≥ayγσΞFtτFdγπΔφtτσFΛγσaπFωtatΔωFγσFφφF≥τππγωγτσωFatFNFωχψt{ω}e^FOF}Δ‘F
wγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2012RFXVWXRFW 5.4 49

192 {Δaψ≥αFΛτψFaστρaπτuωFφψτdu≥tγτσFτΛFφψτρφtFπγνΔSωγΞσFπΔφtτσFφaγψωFatFNFωχψt{ω}e^cρatαψρ{}Δ‘}FOFwγtαF
tαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2012RFXVWXRFW 5.4 16

191 {Δaψ≥αFΛτψFφaγψFφψτdu≥tγτσFτΛFρaωωγvΔFφaψtγ≥πΔωFdΔ≥ayγσΞFγσtτFtαψΔΔFχuaψνωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψF
γσFNFωχψt{ω}e^cρatαψρ{}Δ‘}FOFφφF≥τππγωγτσωFatFtαΔFtpkTFJournalkofkHighkEnergykPhysicsRF2012RFXVWXRFW 5.4 45

190
{Δaψ≥αFΛτψFzSφaψγtySvγτπatγσΞFωuφΔψωyρρΔtψyFγσFΔvΔσtωFwγtαFΛτuψFτψFρτψΔFπΔφtτσωFγσFNF
ωχψt{ω}e^cρatαψρ{}Δ‘}FOFφφF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2012RF
XVWXRFW

5.4 13

189 mπΔ≥tψτσFφΔψΛτψρaσ≥ΔFρΔaωuψΔρΔσtωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFuωγσΞFtαΔFXVWVFtpkFφψτtτσSφψτtτσF
≥τππγωγτσFdataTFEuropeankPhysicalkJournalkCRF2012RF^XRFW 4.2 199

188 zaφγdγtyFΞaφF≥ψτωωFωΔ≥tγτσωFρΔaωuψΔdFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFγσFφφF≥τππγωγτσωFatFNωχψt{ω}FeF^F
ρ−τx{~}Δ‘}OTFEuropeankPhysicalkJournalkCRF2012RF^XRFW 4.2 70

187
{Δaψ≥αFΛτψFaστρaπySρΔdγatΔdFωuφΔψωyρρΔtψyF−ψΔaνγσΞFwγtαFtαΔFi}ti{FdΔtΔ≥tτψF−aωΔdFτσFaF
dγωaφφΔaψγσΞStψa≥νFωγΞσatuψΔFγσFφφF≥τππγωγτσωFatFNωχψt{ω}FeF^~ρatαψρ{}Δ‘}OTFEuropeankPhysicalk
JournalkCRF2012RF^XRFW

4.2 13

186
uΔaωuψΔρΔσtFτΛF—nτψρuπabFωΔΔFtΔxt¯Fφψτdu≥tγτσFwγtαFaFvΔtτFτσFaddγtγτσaπF≥ΔσtψaπFμΔtFa≥tγvγtyFγσF
≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯F}Δ‘FuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2012RF
^XRFXVZY

4.2 82

185 iFωΔaψ≥αFΛτψF—nτψρuπabFωΔΔFtΔxt¯FψΔωτσaσ≥ΔωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFγσFXTV[FΛ−FτΛFφψτtτσSφψτtτσF
≥τππγωγτσωFatF—nτψρuπabFωΔΔFtΔxt¯TFEuropeankPhysicalkJournalkCRF2012RF^XRFXV_Y 4.2 14

184 {Δaψ≥αFΛτψFωΔ≥τσdFΞΔσΔψatγτσFω≥aπaψFπΔφtτχuaψνωFγσFφφF≥τππγωγτσωFatFNωχψt{ω}e^~ρ−τx{}Δ‘}OFwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2012RF^XRFW 4.2 35

183 {Δaψ≥αFΛτψFaFΛΔψργτφατ−γ≥FpγΞΞωF−τωτσFγσFtαΔFdγφατtτσFdΔ≥ayF≥αaσσΔπFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
EuropeankPhysicalkJournalkCRF2012RF^XRFW 4.2 13

182 uΔaωuψΔρΔσtFτΛF’F´–F–Fφψτdu≥tγτσFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatFNωχψt{ω}e^~ρ−τx{}Δ‘}OFwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2012RF^XRFW 4.2 54

181
{Δaψ≥αFΛτψFtτφFaσdF−τttτρFωχuaψνωFΛψτρFΞπuγστFφaγψFφψτdu≥tγτσFγσFΛγσaπFωtatΔωFwγtαFργωωγσΞF
tψaσωvΔψωΔFΔσΔψΞyFaσdFatFπΔaωtFtαψΔΔF−SμΔtωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF
2012RF^XRFW

4.2 24

180 kτρ−γσΔdFγσ≥πuωγvΔFdγΛΛψa≥tγvΔF≥ψτωωFωΔ≥tγτσωFρΔaωuψΔdFwγtαFΛτψwaψdFφψτtτσFωφΔ≥tψτρΔtΔψωFγσFdΔΔφF
γσΔπaωtγ≥FΔφFω≥attΔψγσΞFatFpmziTFEuropeankPhysicalkJournalkCRF2012RF^XRFW 4.2 25

179 uΔaωuψΔρΔσtFτΛFΔvΔσtFωαaφΔωFatFπaψΞΔFρτρΔσtuρFtψaσωΛΔψFwγtαFtαΔFi}ti{FdΔtΔ≥tτψFγσFφφF
≥τππγωγτσωFatFNωχψt{ρatα−Λ{ω}}e^Fρatαψρ{}Δ‘}OTFEuropeankPhysicalkJournalkCRF2012RF^XRFW 4.2 18

178
{Δaψ≥αFΛτψFωuφΔψωyρρΔtψyFγσFΔvΔσtωFwγtαFπaψΞΔFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρRFμΔtωRFaσdFatFπΔaωtF
τσΔFtauFπΔφtτσFγσF^F}Δ‘FφψτtτσSφψτtτσF≥τππγωγτσFdataFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalk
JournalkCRF2012RF^XRFW

4.2 11

177
{Δaψ≥αFΛτψFπγΞαtFω≥aπaψFtτφSχuaψνFφaγψFφψτdu≥tγτσFγσFΛγσaπFωtatΔωFwγtαFtwτFπΔφtτσωFwγtαFtαΔFi}ti{F
dΔtΔ≥tτψFγσFNωχψt{ω}e^Fρatαψρ{}Δ‘}OFφψτtτσâ��φψτtτσF≥τππγωγτσωTFEuropeankPhysicalkJournalkCRF2012RF
^XRFW

4.2 31

(2012-2012)
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176 i}ti{FωΔaψ≥αFΛτψFaFαΔavyFΞauΞΔF−τωτσFdΔ≥ayγσΞFtτFaF≥αaψΞΔdFπΔφtτσFaσdFaFσΔutψγστFγσFφφF≥τππγωγτσωF
atFNωχψt{ω}FeF^Fρatαψρ{}Δ‘}OTFEuropeankPhysicalkJournalkCRF2012RF^XRFW 4.2 34

175 {Δaψ≥αFΛτψFdτu−πyF≥αaψΞΔdFpγΞΞωF−τωτσωFγσFπγνΔSωγΞσFdγπΔφtτσFΛγσaπFωtatΔωFatFNωχψt{ω}FeF^F
ρatαψρ{}Δ‘}OFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2012RF^XRFW 4.2 104

174 xΔψΛτψρaσ≥ΔFτΛFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFψΔ≥τσωtψu≥tγτσFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatF
Nωχψt{ω}FeF^~ρ−τx{}Δ‘}OFwγtαFi}ti{TFEuropeankPhysicalkJournalkCRF2012RF^XRFW 4.2 217

173 xΔψΛτψρaσ≥ΔFτΛFtαΔFi}ti{F}ψγΞΞΔψF{yωtΔρFγσFXVWVTFEuropeankPhysicalkJournalkCRF2012RF^XRFW 4.2 232

172 mx≥πuωγvΔFΔπΔ≥tψτφψτdu≥tγτσFτΛFtwτFφγτσωFatFpmziTFEuropeankPhysicalkJournalkCRF2012RF^XRFW 4.2 7

171 {≥aπΔdFρτρΔσtuρFdγωtψγ−utγτσωFΛτψFNFs_{±VFOs{FaσdFNFtaρ−daFU−aψ{taρ−daF}FOFγσFlq{FatFpmziTF
JournalkofkHighkEnergykPhysicsRF2012RFXVWXRFW 5.4 1

170 {Δaψ≥αFΛτψFωaρΔSωγΞσFtτφSχuaψνFφψτdu≥tγτσFaσdFΛτuψtαSΞΔσΔψatγτσFdτwσStyφΔFχuaψνωFγσFφφF≥τππγωγτσωF
atFNFωχψtF{ω}FeF{^}c{tΔxt{}Δ‘}}FOFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2012RFXVWXRFW 5.4 34

169 {Δaψ≥αFΛτψF≥αaψΞΔdFpγΞΞωF−τωτσωFdΔ≥ayγσΞFvγaFpF´–FSfFˇ�˛‰FγσFNFtτvΔψπγσΔFtFOFΔvΔσtωFuωγσΞFφφF≥τππγωγτσFdataF
atFNFωχψtF{ω}FeF^c}Δ‘FOFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2012RFXVWXRFW 5.4 112

168 uΔaωuψΔρΔσtFτΛFtαΔF’F−τωτσFφτπaψγzatγτσFγσFtτφFχuaψνFdΔ≥ayωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofk
HighkEnergykPhysicsRF2012RFXVWXRFW 5.4 52

167 nτψwaψdS−a≥νwaψdF≥τψψΔπatγτσωFaσdF≥αaψΞΔdSφaψtγ≥πΔFazγρutαaπFdγωtψγ−utγτσωFγσFφφFγσtΔψa≥tγτσωF
uωγσΞFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2012RFXVWXRFW 5.4 23

166 iFtaψΞΔFpadψτσFmπΔ≥tψτσFkτππγdΔψFatFkmzvFzΔφτψtFτσFtαΔFxαyωγ≥ωFaσdFlΔωγΞσFkτσ≥ΔφtωFΛτψFua≥αγσΔF
aσdFlΔtΔ≥tτψTFJournalkofkPhysicskG:kNuclearkandkParticlekPhysicsRF2012RFYaRFV^[VVW 2.9 317

165 uΔaωuψΔρΔσtFτΛFγσ≥πuωγvΔFμΔtFaσdFdγμΔtF≥ψτωωFωΔ≥tγτσωFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatF^F}Δ‘F
≥ΔσtψΔSτΛSρaωωFΔσΔψΞyFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2011RF^WRFW 4.2 103

164 uΔaωuψΔρΔσtFτΛF−ΔautyFφψτdu≥tγτσFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziFuωγσΞFdΔ≥ayωFγσtτF
ΔπΔ≥tψτσωTFEuropeankPhysicalkJournalkCRF2011RF^WRFW 4.2 13

163 uΔaωuψΔρΔσtFτΛFtαΔFtτφFχuaψνSφaγψFφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσFwγtαFi}ti{FγσFφφF≥τππγωγτσωFatF
Nωχψt{ω}e^OF}Δ‘TFEuropeankPhysicalkJournalkCRF2011RF^WRFW 4.2 138

162 {tudγΔωFτΛFtαΔFφΔψΛτψρaσ≥ΔFτΛFtαΔFi}ti{FdΔtΔ≥tτψFuωγσΞF≥τωργ≥SψayFρuτσωTFEuropeankPhysicalk
JournalkCRF2011RF^WRFW 4.2 16

161 tuργστωγtyFdΔtΔψργσatγτσFγσFφφF≥τππγωγτσωFatFNωχψt{ω}FeF^OF}Δ‘FuωγσΞFtαΔFi}ti{FdΔtΔ≥tτψFatFtαΔFtpkTF
EuropeankPhysicalkJournalkCRF2011RF^WRFW 4.2 167

160
uΔaωuψΔρΔσtωFτΛFuσdΔψπyγσΞSΔvΔσtFφψτφΔψtγΔωFuωγσΞFσΔutψaπFaσdF≥αaψΞΔdFφaψtγ≥πΔωFγσFφφF≥τππγωγτσωF
atFNωχψt{ω}eaVVOFoΔ‘FaσdFNωχψt{ω}e^OF}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψFatFtαΔFtpkTFEuropeankPhysicalk
JournalkCRF2011RF^WRFW

4.2 30

159
{Δaψ≥αFΛτψFaσFΔx≥ΔωωFτΛFΔvΔσtωFwγtαFaσFγdΔσtγ≥aπFΛπavτuψFπΔφtτσFφaγψFaσdFωγΞσγΛγ≥aσtFργωωγσΞF
tψaσωvΔψωΔFρτρΔσtuρFγσFNωχψt{ω}e^OF}Δ‘Fφψτtτσâ��φψτtτσF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTF
EuropeankPhysicalkJournalkCRF2011RF^WRFW

4.2 18
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158 uΔaωuψΔρΔσtFτΛFαΔavySχuaψνFμΔtFφατtτφψτdu≥tγτσFatFpmziTFEuropeankPhysicalkJournalkCRF2011RF^WRFW 4.2 12

157
{Δaψ≥αFΛτψFωuφΔψωyρρΔtψγ≥Fφaψtγ≥πΔωFγσFΔvΔσtωFwγtαFπΔφtτσFφaγψωFaσdFπaψΞΔFργωωγσΞFtψaσωvΔψωΔF
ρτρΔσtuρFγσFNωχψt{ω}e^~ρ−τx{}Δ‘}OFφψτtτσâ��φψτtτσF≥τππγωγτσωFwγtαFtαΔFi}ti{FΔxφΔψγρΔσtTF
EuropeankPhysicalkJournalkCRF2011RF^WRFW

4.2 41

156 tγργtωFτσFtαΔFφψτdu≥tγτσFτΛFtαΔFωtaσdaψdFρτdΔπFpγΞΞωF−τωτσFγσFφφF≥τππγωγτσωFatFNωχψt{ω}FeF^OF}Δ‘FwγtαF
tαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2011RF^WRFW 4.2 37

155 {Δaψ≥αFΛτψFdγφατtτσFΔvΔσtωFwγtαFπaψΞΔFργωωγσΞFtψaσωvΔψωΔFΔσΔψΞyFwγtαFY]Fφ−â��WFτΛF^F}Δ‘F
φψτtτσâ��φψτtτσF≥τππγωγτσFdataFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2011RF^WRFW 4.2 15

154 uΔaωuψΔρΔσtFτΛFρuπtγSμΔtF≥ψτωωFωΔ≥tγτσωFγσFφψτtτσâ��φψτtτσF≥τππγωγτσωFatFaF^F}Δ‘F≥ΔσtΔψSτΛSρaωωF
ΔσΔψΞyTFEuropeankPhysicalkJournalkCRF2011RF^WRFW 4.2 44

153 uΔaωuψΔρΔσtFτΛFtαΔFμΔtFΛψaΞρΔσtatγτσFΛuσ≥tγτσFaσdFtψaσωvΔψωΔFφψτΛγπΔFγσFφψτtτσâ��φψτtτσF≥τππγωγτσωF
atFaF≥ΔσtΔψSτΛSρaωωFΔσΔψΞyFτΛF^F}Δ‘FwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2011RF^WRFW 4.2 51

152 {Δaψ≥αFΛτψFaFαΔavyFσΔutψaπFφaψtγ≥πΔFdΔ≥ayγσΞFγσtτFaσFΔπΔ≥tψτσFaσdFaFρuτσFuωγσΞFWFΛ−â��WFτΛFi}ti{F
dataTFEuropeankPhysicalkJournalkCRF2011RF^WRFW 4.2 13

151 {Δaψ≥αFΛτψFρaωωγvΔF≥τπτψΔdFω≥aπaψωFγσFΛτuψSμΔtFΛγσaπFωtatΔωFγσFNωχψt{ω}e^~ρ−τx{}Δ‘}OFφψτtτσâ��φψτtτσF
≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2011RF^WRFW 4.2 37

150 uΔaωuψΔρΔσtFτΛFtαΔFγσ≥πuωγvΔFaσdFdγμΔtF≥ψτωωSωΔ≥tγτσωFτΛF−SμΔtωFγσFφφF≥τππγωγτσωFatF
Nωχψt{ω}e^ρ−τx{~}Δ‘}OFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFEuropeankPhysicalkJournalkCRF2011RF^WRFW 4.2 53

149 {tudyFτΛFtauφaγψFφψτdu≥tγτσFatFpmziTFJournalkofkHighkEnergykPhysicsRF2011RFXVWWRFW 5.4 1

148 uΔaωuψΔρΔσtFτΛF’˛‡FaσdF–˛‡Fφψτdu≥tγτσFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatFNFωχψtF{ω}FeF^FOF}Δ‘FwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2011RFXVWWRFW 5.4 11

147 qσ≥πuωγvΔFωΔaψ≥αFΛτψFωaρΔSωγΞσFdγπΔφtτσFωγΞσatuψΔωFγσFφφF≥τππγωγτσωFatFNFωχψtF{ω}FeF^FOF}Δ‘FwγtαFtαΔF
i}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2011RFXVWWRFW 5.4 31

146
{Δaψ≥αFΛτψFσΔwFφαΔστρΔσaFγσFΛγσaπFωtatΔωFwγtαFπaψΞΔFμΔtFρuπtγφπγ≥γtγΔωFaσdFργωωγσΞFtψaσωvΔψωΔF
ρτρΔσtuρFuωγσΞFNωχψtF{ω}OFeF^F}Δ‘FφφF≥τππγωγτσωFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergyk
PhysicsRF2011RFXVWWRFW

5.4 60

145 uΔaωuψΔρΔσtFτΛFdγμΔtFφατtτφψτdu≥tγτσFΛτψFΔvΔσtωFwγtαFaFπΔadγσΞFσΔutψτσFatFpmziTFNuclearkPhysicsk
BRF2010RF_X^RFWSYY 2.8 6

144 iFyklFaσaπyωγωFτΛF–m~{FdγΛΛψa≥tγvΔFdataTFNuclearkPhysicskBRF2010RF_YWRFWSX[ 2.8 44

143 uΔaωuψΔρΔσtFτΛF≥αaψρFaσdF−ΔautyFφψτdu≥tγτσFγσFdΔΔφFγσΔπaωtγ≥FΔφFω≥attΔψγσΞFΛψτρFdΔ≥ayωFγσtτF
ρuτσωFatFpmziTFEuropeankPhysicalkJournalkCRF2010RF][RF][S^a 4.2 42

142 zΔadγσΔωωFτΛFtαΔFi}ti{FπγχuγdFaψΞτσF≥aπτψγρΔtΔψFΛτψFtpkF≥τππγωγτσωTFEuropeankPhysicalkJournalkCRF
2010RF^VRF^XYS^[Y 4.2 41

141 }αΔFi}ti{FqσσΔψFlΔtΔ≥tτψF≥τρργωωγτσγσΞFaσdF≥aπγ−ψatγτσTFEuropeankPhysicalkJournalkCRF2010RF^VRF^_^S_XW4.2 70

(2010-2011)
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140 lψγΛtF}γρΔFuΔaωuψΔρΔσtFγσFtαΔFi}ti{FtγχuγdFiψΞτσFmπΔ≥tψτρaΞσΔtγ≥FkaπτψγρΔtΔψFuωγσΞFkτωργ≥F
uuτσωTFEuropeankPhysicalkJournalkCRF2010RF^VRF^[[S^_[ 4.2 12

139 kτρργωωγτσγσΞFτΛFtαΔFi}ti{FuuτσF{φΔ≥tψτρΔtΔψFwγtαF≥τωργ≥FψayωTFEuropeankPhysicalkJournalkCRF
2010RF^VRF_^[SaW] 4.2 14

138 uΔaωuψΔρΔσtFτΛF−ΔautyFφψτdu≥tγτσFγσFlq{FaσdFΔxtψa≥tγτσFatF–m~{TFEuropeankPhysicalkJournalkCRF
2010RF]aRFYZ^SY]V 4.2 13

137 }αΔFi}ti{F{γρuπatγτσFqσΛψaωtψu≥tuψΔTFEuropeankPhysicalkJournalkCRF2010RF^VRF_XYS_^Z 4.2 817

136 uΔaωuψΔρΔσtFτΛFαγΞαSyFXF≥αaψΞΔdF≥uψψΔσtFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞF≥ψτωωFωΔ≥tγτσωFwγtαFaF
πτσΞγtudγσaππyFφτπaψγωΔdFφτωγtψτσF−ΔaρFatFpmziTFEuropeankPhysicalkJournalkCRF2010RF^VRFaZ[Sa]Y 4.2 22

135 qσ≥πuωγvΔFdγμΔtF≥ψτωωFωΔ≥tγτσωFγσFσΔutψaπF≥uψψΔσtFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTFEuropeankPhysicalk
JournalkCRF2010RF^VRFa][Sa_X 4.2 13

134 zΔadγσΔωωFτΛFtαΔFi}ti{F}γπΔFkaπτψγρΔtΔψFΛτψFtpkF≥τππγωγτσωTFEuropeankPhysicalkJournalkCRF2010RF^VRFWWaYSWXY]4.2 82

133 kτρ−γσΔdFρΔaωuψΔρΔσtFaσdFyklFaσaπyωγωFτΛFtαΔFγσ≥πuωγvΔFΔF´–FφFω≥attΔψγσΞF≥ψτωωFωΔ≥tγτσωFatFpmziTF
JournalkofkHighkEnergykPhysicsRF2010RFXVWVRFW 5.4 370

132 uΔaωuψΔρΔσtFτΛFrUˇ�Fφατtτφψτdu≥tγτσFatFπaψΞΔFρτρΔσtuρFtψaσωΛΔψFatFpmziTFJournalkofkHighkEnergyk
PhysicsRF2010RFXVWVRFW 5.4 6

131 {≥aπΔdFρτρΔσtuρFωφΔ≥tψaFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTFJournalkofkHighkEnergykPhysicsRF2010
RFXVWVRFW 5.4 1

130 xΔψΛτψρaσ≥ΔFτΛFtαΔFi}ti{FdΔtΔ≥tτψFuωγσΞFΛγψωtF≥τππγωγτσFdataTFJournalkofkHighkEnergykPhysicsRF2010RF
XVWVRFW 5.4 14

129 uΔaωuψΔρΔσtFτΛFlFQFaσdF˛�F≥FQFφψτdu≥tγτσFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTFJournalkofkHighk
EnergykPhysicsRF2010RFXVWVRFW 5.4 3

128 uΔaωuψΔρΔσtFτΛFtαΔF’FSfFâ��˛‰FaσdF–U˛‡FPFSfFâ��â��Fφψτdu≥tγτσF≥ψτωωFωΔ≥tγτσωFγσFφψτtτσSφψτtτσF≥τππγωγτσωFatFNF
ωχψtF{ω}FeF^c{tΔxt{}Δ‘}}FOFwγtαFtαΔFi}ti{FdΔtΔ≥tτψTFJournalkofkHighkEnergykPhysicsRF2010RFXVWVRFW 5.4 58

127 uΔaωuψΔρΔσtFτΛFγωτπatΔdFφατtτσFφψτdu≥tγτσFγσFdΔΔφFγσΔπaωtγ≥FΔφFω≥attΔψγσΞTFPhysicskLetterswkSectionk
B:kNuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2010RF]_^RFW]SX[ 4.2 27

126
{Δaψ≥αFΛτψFΔvΔσtωFwγtαFaσFγωτπatΔdFπΔφtτσFaσdFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFaσdFaFρΔaωuψΔρΔσtF
τΛF’Fφψτdu≥tγτσFatFpmziTFPhysicskLetterswkSectionkB:kNuclearwkElementarykParticlekandkHighyEnergyk
PhysicsRF2009RF]^XRFWV]SWW[

4.2 8

125 mx≥πuωγvΔFφατtτφψτdu≥tγτσFτΛFgFρΔωτσωFatFpmziTFPhysicskLetterswkSectionkB:kNuclearwkElementaryk
ParticlekandkHighyEnergykPhysicsRF2009RF]_VRFZSWX 4.2 63

124 uuπtγSπΔφtτσFφψτdu≥tγτσFatFαγΞαFtψaσωvΔψωΔFρτρΔσtuρFatFpmziTFPhysicskLetterswkSectionkB:kNuclearwk
ElementarykParticlekandkHighyEnergykPhysicsRF2009RF]_VRFWYSXY 4.2 5

123 uΔaωuψΔρΔσtFτΛFtαΔFπτσΞγtudγσaπFφψτtτσFωtψu≥tuψΔFΛuσ≥tγτσFatFpmziTFPhysicskLetterswkSectionkB:k
NuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2009RF]_XRF_SXX 4.2 54

Katsuo Tokushuku
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122 xψτdu≥tγτσFτΛFΔx≥γtΔdF≥αaψρFaσdF≥αaψρSωtψaσΞΔFρΔωτσωFatFpmziTFEuropeankPhysicalkJournalkCRF2009
RF]VRFX[SZ[ 4.2 21

121 uΔaωuψΔρΔσtFτΛF≥αaψΞΔdF≥uψψΔσtFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞF≥ψτωωFωΔ≥tγτσωFwγtαFaFπτσΞγtudγσaππyF
φτπaψγωΔdFΔπΔ≥tψτσF−ΔaρFatFpmziTFEuropeankPhysicalkJournalkCRF2009RF]WRFXXYSXY[ 4.2 26

120 uΔaωuψΔρΔσtFτΛFαγΞαSyFXFσΔutψaπF≥uψψΔσtFdΔΔφFγσΔπaωtγ≥FΔFâ��FφFω≥attΔψγσΞF≥ψτωωFωΔ≥tγτσωFwγtαFaF
πτσΞγtudγσaππyFφτπaψγωΔdFΔπΔ≥tψτσF−ΔaρFatFpmziTFEuropeankPhysicalkJournalkCRF2009RF]XRF]X[S][_ 4.2 27

119 uΔaωuψΔρΔσtFτΛFlF´–FaσdFlFVFφψτdu≥tγτσFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFuωγσΞFaFπγΛΔtγρΔFtaΞFatFpmziTF
EuropeankPhysicalkJournalkCRF2009RF]YRFW^WSW__ 4.2 27

118 {u−μΔtFdγωtψγ−utγτσωFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTFEuropeankPhysicalkJournalkCRF2009RF]YRF[X^S[Z_ 4.2 7

117 lΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFwγtαFπΔadγσΞFφψτtτσωFτψFπaψΞΔFψaφγdγtyFΞaφωFatFpmziTFNuclearkPhysicskBRF
2009RF_W]RFWS]W 2.8 47

116 }αψΔΔSFaσdFΛτuψSμΔtFΛγσaπFωtatΔωFγσFφατtτφψτdu≥tγτσFatFpmziTFNuclearkPhysicskBRF2008RF^aXRFWSZ^ 2.8 14

115 lΔΔφFγσΔπaωtγ≥Fγσ≥πuωγvΔFaσdFdγΛΛψa≥tγvΔFω≥attΔψγσΞFatFyXFvaπuΔωFΛψτρFX[FtτFYXVFoΔ‘XFwγtαFtαΔF–m~{F
ΛτψwaψdFφπuΞF≥aπτψγρΔtΔψTFNuclearkPhysicskBRF2008RF_VVRFWS^] 2.8 23

114 }αΔFi}ti{FuuτσF}ψγΞΞΔψFâ��{πγ≥Δâ��TFIEEEkTransactionskonkNuclearkScienceRF2008RF[[RFW[WSW[^ 1.7 2

113 uuπtγμΔtF≥ψτωωFωΔ≥tγτσωFγσF≥αaψΞΔdF≥uψψΔσtFΔ´–φFω≥attΔψγσΞFatFpmziTFPhysicalkReviewkDRF2008RF^_RF 4.9 5

112 jΔautyFφατtτφψτdu≥tγτσFuωγσΞFdΔ≥ayωFγσtτFΔπΔ≥tψτσωFatFpmziTFPhysicalkReviewkDRF2008RF^_RF 4.9 11

111 qσ≥πuωγvΔFsN{OcNVOsN{OcNVOFψΔωτσaσ≥ΔFφψτdu≥tγτσFγσFΔφF≥τππγωγτσωFatFpmziTFPhysicalkReviewkLettersRF
2008RFWVWRFWWXVVY 7.4 8

110 lγΛΛψa≥tγvΔFφατtτφψτdu≥tγτσFτΛFdγμΔtωFγσFΔφF≥τππγωγτσωFatFpmziTFEuropeankPhysicalkJournalkCRF2008RF[[RFW^^SWaW4.2 32

109
}αΔFdΔωγΞσFaσdFφΔψΛτψρaσ≥ΔFτΛFtαΔF–m~{Fργ≥ψτFvΔψtΔxFdΔtΔ≥tτψTFNuclearkInstrumentskandkMethodskink
PhysicskResearchwkSectionkA:kAcceleratorswkSpectrometerswkDetectorskandkAssociatedkEquipmentRF2007RF
[_WRF][]S]_]

1.2 63

108 qρφπΔρΔσtatγτσFaσdFφΔψΛτψρaσ≥ΔFτΛFtαΔFi}ti{F}ψγΞΞΔψFuuτσFâ��‘Δψtγ≥aπF{πγ≥Δâ��TFNuclearkPhysicswk
SectionkBwkProceedingskSupplementsRF2007RFW^XRFX_aSXaW

107 rΔtSψadγuωFdΔφΔσdΔσ≥ΔFτΛFγσ≥πuωγvΔSμΔtF≥ψτωωFωΔ≥tγτσωFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTFPhysicsk
LetterswkSectionkB:kNuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2007RF]ZaRFWXSXZ 4.2 29

106 uΔaωuψΔρΔσtFτΛFρΔωτσFφψτdu≥tγτσFγσFω≥attΔψγσΞFatFπτwTFPhysicskLetterswkSectionkB:kNuclearwk
ElementarykParticlekandkHighyEnergykPhysicsRF2007RF]ZaRFWWWSWXW 4.2 7

105 jτωΔâ��mγσωtΔγσF≥τψψΔπatγτσωFτΛF≥αaψΞΔdFaσdFσΔutψaπFνaτσωFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTF
PhysicskLetterswkSectionkB:kNuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2007RF][XRFWSWX 4.2 9

(2007-2009)
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104 uΔaωuψΔρΔσtFτΛFφψτρφtFφατtτσωFwγtαFaωωτ≥γatΔdFμΔtωFγσFφατtτφψτdu≥tγτσFatFpmziTFEuropeank
PhysicalkJournalkCRF2007RFZaRF[WWS[XX 4.2 22

103 uΔaωuψΔρΔσtFτΛFσΔutψaπF≥uψψΔσtF≥ψτωωFωΔ≥tγτσωFatFαγΞαFjμτψνΔσSxFwγtαFtαΔF–m~{FdΔtΔ≥tτψFatFpmziTF
EuropeankPhysicalkJournalkCRF2007RFZaRF[XYS[ZZ 4.2 4

102 {Δaψ≥αFΛτψFωtτφFφψτdu≥tγτσFγσFzSφaψγtySvγτπatγσΞFωuφΔψωyρρΔtψyFatFpmziTFEuropeankPhysicalkJournalk
CRF2007RF[VRFX]a 4.2 14

101 xατtτφψτdu≥tγτσFτΛFΔvΔσtωFwγtαFψaφγdγtyFΞaφωF−ΔtwΔΔσFμΔtωFatFpmziTFEuropeankPhysicalkJournalkCRF
2007RF[VRFX_YSXa^ 4.2 6

100 uΔaωuψΔρΔσtFτΛFτφΔσF−ΔautyFφψτdu≥tγτσFatFpmziFγσFtαΔFlP˛…FΛγσaπFωtatΔTFEuropeankPhysicalkJournalk
CRF2007RF[VRFXaaSYWZ 4.2 17

99 uΔaωuψΔρΔσtFτΛFsVF{RF˛�FaσdF˛�FFφψτdu≥tγτσFatFpmziTFEuropeankPhysicalkJournalkCRF2007RF[WRFWSXY 4.2 17

98 uΔaωuψΔρΔσtFτΛFazγρutαaπFaωyρρΔtψγΔωFγσFσΔutψaπF≥uψψΔσtFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTF
EuropeankPhysicalkJournalkCRF2007RF[WRFX_aSXaa 4.2 12

97 lγΛΛψa≥tγvΔFφατtτφψτdu≥tγτσFτΛFlP´–NXVWVOFatFpmziTFEuropeankPhysicalkJournalkCRF2007RF[WRFYVWSYW[ 4.2 16

96 nτψwaψdSμΔtFφψτdu≥tγτσFγσFdΔΔφFγσΔπaωtγ≥FΔφFω≥attΔψγσΞFatFpmziTFEuropeankPhysicalkJournalkCRF2007RF
[XRF[W[S[YV 4.2 11

95 lγμΔtFφψτdu≥tγτσFγσFdγΛΛψa≥tγvΔFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTFEuropeankPhysicalkJournalkCRF2007RF
[XRF_WYS_YX 4.2 28

94 pγΞαSm}FdγμΔtFφατtτφψτdu≥tγτσFatFpmziTFPhysicalkReviewkDRF2007RF^]RF 4.9 13

93 mvΔσtFωαaφΔωFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTFNuclearkPhysicskBRF2007RF^]^RFWSX_ 2.8 14

92 qσ≥πuωγvΔSμΔtFaσdFdγμΔtF≥ψτωωFωΔ≥tγτσωFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTFNuclearkPhysicskBRF2007RF
^][RFWSYV 2.8 38

91 tΔadγσΞFσΔutψτσFΔσΔψΞyFaσdFdγωtψγ−utγτσωFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFaσdFφατtτφψτdu≥tγτσFatF
pmziTFNuclearkPhysicskBRF2007RF^^]RFWSY^ 2.8 31

90 uuπtγμΔtFφψτdu≥tγτσFatFπτwFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTFNuclearkPhysicskBRF2007RF^_]RFW[XSW_V 2.8 12

89 uΔaωuψΔρΔσtFτΛFNaσtγOdΔutΔψτσFaσdFNaσtγOφψτtτσFφψτdu≥tγτσFγσFlq{FatFpmziTFNuclearkPhysicskBRF2007
RF^_]RFW_WSXV[ 2.8 16

88 nτψwaψdFμΔtFφψτdu≥tγτσFγσFdΔΔφFγσΔπaωtγ≥FΔφFω≥attΔψγσΞFaσdFπτwSxFφaψtτσFdyσaργ≥ωFatFpmziTFPhysicsk
LetterswkSectionkB:kNuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2006RF]YXRFWYSX] 4.2 18

87
uΔaωuψΔρΔσtFτΛFαγΞαSyXFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞF≥ψτωωFωΔ≥tγτσωFwγtαFaFπτσΞγtudγσaππyFφτπaψγωΔdF
φτωγtψτσF−ΔaρFatFpmziTFPhysicskLetterswkSectionkB:kNuclearwkElementarykParticlekandkHighyEnergyk
PhysicsRF2006RF]Y^RFXWVSXXX

4.2 16

Katsuo Tokushuku
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86 {tudyFτΛFdΔΔφFγσΔπaωtγ≥Fγσ≥πuωγvΔFaσdFdγΛΛψa≥tγvΔFω≥attΔψγσΞFwγtαFtαΔF–m~{FΛτψwaψdFφπuΞF≥aπτψγρΔtΔψTF
NuclearkPhysicskBRF2005RF^WYRFYS_V 2.8 67

85 mx≥πuωγvΔFΔπΔ≥tψτφψτdu≥tγτσFτΛFgFρΔωτσωFatFpmziTFNuclearkPhysicskBRF2005RF^W_RFYSYW 2.8 63

84 qσ≥πuωγvΔFμΔtF≥ψτωωFωΔ≥tγτσωFaσdFdγμΔtF≥τψψΔπatγτσωFγσFlP´–Fφατtτφψτdu≥tγτσFatFpmziTFNuclearkPhysicskB
RF2005RF^XaRFZaXS[X[ 2.8 25

83 {tudyFτΛFtαΔFφγτσFtψaμΔ≥tτψyFγσFtαΔFφατtτφψτdu≥tγτσFτΛFπΔadγσΞFσΔutψτσωFatFpmziTFPhysicskLetterswk
SectionkB:kNuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2005RF]WVRFWaaSXWW 4.2 14

82 {Δaψ≥αFΛτψFφΔσtaχuaψνωFdΔ≥ayγσΞFtτF˛�ˇ�FγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTFPhysicskLetterswkSectionk
B:kNuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2005RF]WVRFXWXSXXZ 4.2 20

81 jτttτρFφατtτφψτdu≥tγτσFρΔaωuψΔdFuωγσΞFdΔ≥ayωFγσtτFρuτσωFγσFdγμΔtFΔvΔσtωFγσFΔφF≥τππγωγτσωFatF
ωeYW_oΔ‘TFPhysicalkReviewkDRF2004RF^VRF 4.9 29

80 uΔaωuψΔρΔσtFτΛFlP´–Fφψτdu≥tγτσFγσFdΔΔφFγσΔπaωtγ≥FΔ´–φFω≥attΔψγσΞFatFlm{”FpmziTFPhysicalkReviewkDRF
2004RF]aRF 4.9 92

79 pγΞαSyXFσΔutψaπF≥uψψΔσtF≥ψτωωFωΔ≥tγτσωFγσFΔQφFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFωeYW_FFoΔ‘TFPhysicalk
ReviewkDRF2004RF^VRF 4.9 48

78 w−ωΔψvatγτσFτΛFsωVsωVFψΔωτσaσ≥ΔωFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTFPhysicskLetterswkSectionkB:k
NuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2004RF[^_RFYYSZZ 4.2 7

77 qωτπatΔdFtauFπΔφtτσωFγσFΔvΔσtωFwγtαFπaψΞΔFργωωγσΞFtψaσωvΔψωΔFρτρΔσtuρFatFpmziTFPhysicskLetterswk
SectionkB:kNuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2004RF[_YRFZWS[_ 4.2 11

76 jτωΔâ��mγσωtΔγσF≥τψψΔπatγτσωFγσFτσΔFaσdFtwτFdγρΔσωγτσωFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞTFPhysicskLetterswk
SectionkB:kNuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2004RF[_YRFXYWSXZ] 4.2 10

75 xατtτφψτdu≥tγτσFτΛFlP´–FρΔωτσωFaωωτ≥γatΔdFwγtαFaFπΔadγσΞFσΔutψτσTFPhysicskLetterswkSectionkB:k
NuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2004RF[aVRFWZYSW]V 4.2 14

74 {Δaψ≥αFΛτψF≥τσta≥tFγσtΔψa≥tγτσωRFπaψΞΔFΔxtψaFdγρΔσωγτσωFaσdFΛγσγtΔFχuaψνFψadγuωFγσFΔφF≥τππγωγτσωFatF
pmziTFPhysicskLetterswkSectionkB:kNuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2004RF[aWRFXYSZW 4.2 27

73 mvγdΔσ≥ΔFΛτψFaFσaψψτwF−aψyτσγ≥FωtatΔFdΔ≥ayγσΞFtτFsV{φFaσdFsV{φFFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatF
pmziTFPhysicskLetterswkSectionkB:kNuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2004RF[aWRF^SXX 4.2 150

72 w−ωΔψvatγτσFτΛFγωτπatΔdFαγΞαSm}FφατtτσωFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞTFPhysicskLetterswkSectionkB:k
NuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2004RF[a[RF_]SWVV 4.2 22

71 uΔaωuψΔρΔσtFτΛF−ΔautyFφψτdu≥tγτσFγσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTFPhysicskLetterswkSectionkB:k
NuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2004RF[aaRFW^YSW_a 4.2 33

70 mx≥πuωγvΔFΔπΔ≥tψτφψτdu≥tγτσFτΛFrUˇ�FρΔωτσωFat´ pmziTFNuclearkPhysicskBRF2004RF]a[RFYSY^ 2.8 125

69 {u−ωtψu≥tuψΔFdΔφΔσdΔσ≥ΔFτΛFμΔtF≥ψτωωFωΔ≥tγτσωFatFpmziFaσdFdΔtΔψργσatγτσFτΛF˛–ωTFNuclearkPhysicskBRF
2004RF^VVRFYS[V 2.8 11

(2004-2005)
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68 uΔaωuψΔρΔσtFτΛFdΔΔφπyFvγψtuaπFkτρφtτσFω≥attΔψγσΞFatFpmziTFPhysicskLetterswkSectionkB:kNuclearwk
ElementarykParticlekandkHighyEnergykPhysicsRF2003RF[^YRFZ]S]X 4.2 123

67 {tudyFτΛFtαΔFazγρutαaπFaωyρρΔtψyFτΛFμΔtωFγσFσΔutψaπF≥uψψΔσtFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTF
PhysicskLetterswkSectionkB:kNuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2003RF[[WRFXX]SXZV 4.2 12

66
w−ωΔψvatγτσFτΛFtαΔFωtψaσΞΔFωΔaFγσFtαΔFφψτtτσFvγaFγσ≥πuωγvΔFˇ�SρΔωτσFφψτdu≥tγτσFγσFσΔutψaπF≥uψψΔσtF
dΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTFPhysicskLetterswkSectionkB:kNuclearwkElementarykParticlekandk
HighyEnergykPhysicsRF2003RF[[YRFWZWSW[_

4.2 6

65
uΔaωuψΔρΔσtFτΛFωu−μΔtFρuπtγφπγ≥γtγΔωFγσFσΔutψaπF≥uψψΔσtFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziFaσdF
dΔtΔψργσatγτσFτΛF˛–ωTFPhysicskLetterswkSectionkB:kNuclearwkElementarykParticlekandkHighyEnergykPhysicsRF
2003RF[[_RFZWS[_

4.2 27

64 {Δaψ≥αFΛτψFωγσΞπΔStτφFφψτdu≥tγτσFγσFΔφF≥τππγωγτσωFatFpmziTFPhysicskLetterswkSectionkB:kNuclearwk
ElementarykParticlekandkHighyEnergykPhysicsRF2003RF[[aRFW[YSW^V 4.2 77

63 {≥aπγσΞFvγτπatγτσωFaσdFdΔtΔψργσatγτσFτΛF˛–ωFΛψτρFμΔtFφψτdu≥tγτσFγσF˛‡φFγσtΔψa≥tγτσωFatFpmziTFPhysicsk
LetterswkSectionkB:kNuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2003RF[]VRF^SXY 4.2 24

62 lγμΔtFaσΞuπaψFdγωtψγ−utγτσωFγσFφατtτφψτdu≥tγτσFτΛF≥αaψρFatFpmziTFPhysicskLetterswkSectionkB:kNuclearwk
ElementarykParticlekandkHighyEnergykPhysicsRF2003RF[][RF_^SWVW 4.2 20

61 uΔaωuψΔρΔσtFτΛFtαΔFτφΔσS≥αaψρF≥τσtψγ−utγτσFtτFtαΔFdγΛΛψa≥tγvΔFφψτtτσFωtψu≥tuψΔFΛuσ≥tγτσTFNucleark
PhysicskBRF2003RF]^XRFYSY[ 2.8 38

60 tΔadγσΞFφψτtτσFφψτdu≥tγτσFγσFΔQφF≥τππγωγτσωFatFpmziTFNuclearkPhysicskBRF2003RF][_RFYSZ] 2.8 18

59 {Δaψ≥αFΛτψFψΔωτσaσ≥ΔFdΔ≥ayωFtτFπΔφtτσQμΔtFatFlm{”FpmziFaσdFπγργtωFτσFπΔφtτχuaψνωTFPhysicalkReviewk
DRF2003RF]_RF 4.9 35

58 –m~{FσΔxtStτSπΔadγσΞSτψdΔψFyklFaσaπyωγωFτΛFdataFτσFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞTFPhysicalkReviewkDRF
2003RF]^RF 4.9 126

57 pγΞαSρaωωFdγμΔtF≥ψτωωFωΔ≥tγτσωFγσFφατtτφψτdu≥tγτσFatFpmziTFPhysicskLetterswkSectionkB:kNuclearwk
ElementarykParticlekandkHighyEnergykPhysicsRF2002RF[YWRFaSX^ 4.2 23

56 uΔaωuψΔρΔσtFτΛFαγΞαSyXF≥αaψΞΔdF≥uψψΔσtF≥ψτωωFωΔ≥tγτσωFγσFΔâ��φFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTF
PhysicskLetterswkSectionkB:kNuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2002RF[YaRFWa^SXW^ 4.2 40

55 uΔaωuψΔρΔσtFτΛFdγΛΛψa≥tγvΔFφψτdu≥tγτσFτΛFlP´–NXVWVOFρΔωτσωFγσFdΔΔφSγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziTF
PhysicskLetterswkSectionkB:kNuclearwkElementarykParticlekandkHighyEnergykPhysicsRF2002RF[Z[RFXZZSX]V 4.2 10

54
qσ≥πuωγvΔFμΔtF≥ψτωωFωΔ≥tγτσωFγσFtαΔFjψΔγtFΛψaρΔFγσFσΔutψaπF≥uψψΔσtFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFpmziF
aσdFdΔtΔψργσatγτσFτΛF˛–ωTFPhysicskLetterswkSectionkB:kNuclearwkElementarykParticlekandkHighyEnergyk
PhysicsRF2002RF[Z^RFW]ZSW_V

4.2 63

53 {Δaψ≥αΔωFΛτψFΔx≥γtΔdFΛΔψργτσωFγσFΔφF≥τππγωγτσωFatFpmziTFPhysicskLetterswkSectionkB:kNuclearwk
ElementarykParticlekandkHighyEnergykPhysicsRF2002RF[ZaRFYXSZ^ 4.2 27

52 {Δaψ≥αFΛτψFπΔφtτσSΛπavτψFvγτπatγτσFγσFΔQφF≥τππγωγτσωFatFlm{”FpmziTFPhysicalkReviewkDRF2002RF][RF 4.9 5

51 xψτφΔψtγΔωFτΛFαadψτσγ≥FΛγσaπFωtatΔωFγσFdγΛΛψa≥tγvΔFdΔΔφFγσΔπaωtγ≥FΔφFω≥attΔψγσΞFatFlm{”FpmziTFPhysicalk
ReviewkDRF2002RF][RF 4.9 7

Katsuo Tokushuku
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50 uΔaωuψΔρΔσtFτΛFtαΔFφατtτσâ��φψτtτσFtτtaπF≥ψτωωFωΔ≥tγτσFatFaF≥ΔσtΔψSτΛSρaωωFΔσΔψΞyFτΛFXVa´ oΔ‘F
at´ pmziTFNuclearkPhysicskBRF2002RF]X^RFYSX_ 2.8 48

49 tΔadγσΞFσΔutψτσFφψτdu≥tγτσFγσFΔQφF≥τππγωγτσωFatFpmziTFNuclearkPhysicskBRF2002RF]Y^RFYS[] 2.8 63

48
uΔaωuψΔρΔσtFτΛFdγμΔtFφψτdu≥tγτσFγσFσΔutψaπF≥uψψΔσtFdΔΔφFγσΔπaωtγ≥Fω≥attΔψγσΞFatFαγΞαFyXFaσdF
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