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j Paper IF Citations

544
rν√γuψΞveGaν≥G≥ΞffeφeνtΞaγG√φπψψGψe√tΞπνGμeaψuφeμeνtψGπfGψΞνΔγeGtπρGτuaφαGρφπ≥u√tΞπνGΞνGaψψπ√ΞatΞπνG
wΞtΛGaG–G−πψπνGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGKKGψτφt{ψ}GKKGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG
2022SGYWYYSGX

5.4 0

543
|eaφ√ΛGfπφGfγavπφT√ΛaνΔΞνΔGνeutφaγG√uφφeνtGΞνteφa√tΞπνψGπfGtΛeGtπρGτuaφαGaν≥GtΛeGqΞΔΔψG−πψπνG
≥e√ayΞνΔGtπGaG−πttπμGτuaφαTaνtΞτuaφαGρaΞφGatGKKGψτφt{ψ}GKKGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG
2022SGYWYYSGX

5.4 1

542 |eaφ√ΛGfπφGγπνΔTγΞve≥GρaφtΞ√γeψG≥e√ayΞνΔGtπGγeρtπνψGwΞtΛGγaφΔeGΞμρa√tGρaφaμeteφGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGUUGEuropeanoPhysicaloJournaloCSG2022SGaYSGX]Z 4.2 0

541 |tu≥yGπfG≥ΞΣetGeveνtψGwΞtΛGγaφΔeGφaρΞ≥ΞtyGψeρaφatΞπνGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGKKGψτφt{ψ}GKKGfG
YU_^G}eVUGJournaloofoHighoEnergyoPhysicsSG2022SGYWYYSGX 5.4

540 |eaφ√ΛGfπφGγπwTμaψψG≥ΞγeρtπνGφeψπνaν√eψGΞνGqΞΔΔψG−πψπνG≥e√ayψGtπGfπuφTγeρtπνGfΞνaγGψtateψGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGUUGEuropeanoPhysicaloJournaloCSG2022SGaYSGYbW 4.2 0

539
|eaφ√ΛGfπφGψuρeφψyμμetφyGΞνGfΞνaγGψtateψGwΞtΛGtwπGπφGtΛφeeGψπftGγeρtπνψGaν≥GμΞψψΞνΔGtφaνψveφψeG
μπμeνtuμGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGKKGψτφt{ψ}GKKGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG
2022SGYWYYSGX

5.4 0

538 |eaφ√ΛGfπφGaGφΞΔΛtTΛaν≥e≥G’G−πψπνGaν≥GaGΛeavyGνeutφΞνπGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGKKGψτφt{ψ}GKKG
fGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2022SGYWYYSGX 5.4 0

537 |eaφ√ΛGfπφGaGΛeavyGφeψπνaν√eG≥e√ayΞνΔGΞνtπGaGtπρGτuaφαGaν≥GaG’G−πψπνGΞνGtΛeGγeρtπνRΣetψGfΞνaγGψtateG
atGKKGψτφt{ψ}GKKGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2022SGYWYYSGX 5.4 0

536 |eaφ√ΛGfπφGΛeavyGφeψπνaν√eψG≥e√ayΞνΔGtπG––GπφG–’Gaν≥GaxΞπνTγΞαeGρaφtΞ√γeψGμe≥ΞatΞνΔGνπνφeψπνaνtG
––GπφG–qGρφπ≥u√tΞπνGatGKKGψτφt{ψ}GKKGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2022SGYWYYSGX 5.4 0

535 veaψuφeμeνtGaν≥GzlmGaνaγyψΞψGπfG≥πu−γeT≥ΞffeφeνtΞaγGΞν√γuψΞveGΣetG√φπψψGψe√tΞπνψGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGKKGψτφt{ψ}GKKGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2022SGYWYYSGX 5.4 0

534 veaψuφeμeνtGπfGtΛeGΞν√γuψΞveGKKGμatΛφμ{t}πveφγΞνe{μatΛφμ{t}}GKKGρφπ≥u√tΞπνG√φπψψGψe√tΞπνGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGKKGψτφt{ψ}GKKGfG]UWYG}eVUGJournaloofoHighoEnergyoPhysicsSG2022SGYWYYSGX 5.4

533 lπμ−Ξνe≥Gψeaφ√ΛeψGfπφGtΛeGρφπ≥u√tΞπνGπfGψuρeφψyμμetφΞ√GtπρGτuaφαGρaφtνeφψGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2021SGaXSGb_W 4.2 3

532 |eaφ√ΛGfπφG√ΛaφΔΞνπTνeutφaγΞνπGρφπ≥u√tΞπνGΞνGeveνtψGwΞtΛGqΞΔΔψGaν≥G’G−πψπνψGuψΞνΔGXZ_Gf−â��XGπfG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 1

531 veaψuφeμeνtψGπfGtΛeGρρGTgG’´–˛‡˛‡Gaν≥GρρGTgG–˛‡˛‡G√φπψψGψe√tΞπνψGatGOGψτφt{μatΛφμ{ψ}}GPGfGXZG}eVGaν≥G
γΞμΞtψGπνGaνπμaγπuψGτuaφtΞ√GΔauΔeG√πuργΞνΔψUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 1

530 |eaφ√ΛGfπφG≥aφαGρΛπtπνψGΞνGqΞΔΔψG−πψπνGρφπ≥u√tΞπνGvΞaGve√tπφG−πψπνGfuψΞπνGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 2

529 veaψuφeμeνtψGπfGρφπ≥u√tΞπνG√φπψψGψe√tΞπνψGaν≥G√πνψtφaΞνtψGπνGaνπμaγπuψGtφΞργeGΔauΔeG√πuργΞνΔψG
atUGEuropeanoPhysicaloJournaloCSG2021SGaXSGYWW 4.2 5

528 veaψuφeμeνtGπfGtΛeGΞν√γuψΞveGaν≥G≥ΞffeφeνtΞaγGqΞΔΔψG−πψπνGρφπ≥u√tΞπνG√φπψψGψe√tΞπνψGΞνGtΛeG
γeρtπνΞ√G’’G≥e√ayGμπ≥eGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 3
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527
|eaφ√ΛGfπφGνπνφeψπνaνtGqΞΔΔψG−πψπνGρaΞφGρφπ≥u√tΞπνGΞνGfΞνaγGψtateψGwΞtΛGtwπG−πttπμGτuaφαψGaν≥G
twπGρΛπtπνψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2021SG
YWYXSGX

5.4 4

526 |eaφ√ΛGfπφGνewGρΛyψΞ√ψGΞνGtπρGτuaφαGρφπ≥u√tΞπνGwΞtΛGa≥≥ΞtΞπνaγGγeρtπνψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψG
atGOGψτφt{ψ}GPGfGXZG}eVGuψΞνΔGeffe√tΞveGfΞeγ≥GtΛeπφyUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 4

525 veaψuφeμeνtGπfG≥ΞffeφeνtΞaγG√φπψψGψe√tΞπνψGfπφG–G−πψπνψGρφπ≥u√e≥GΞνGaψψπ√ΞatΞπνGwΞtΛG√ΛaφμGΣetψGΞνG
ρρG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 1

524
|eaφ√ΛGfπφGψuρeφψyμμetφyGΞνGfΞνaγGψtateψGwΞtΛGtwπGπρρπψΞteγyG√ΛaφΔe≥GψaμeTfγavπφGγeρtπνψGaν≥G
μΞψψΞνΔGtφaνψveφψeGμπμeνtuμGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHigho
EnergyoPhysicsSG2021SGYWYXSGX

5.4 6

523 meveγπρμeνtGaν≥GvaγΞ≥atΞπνGπfGqn{’rp´ _GtuνeψGfφπμGlv|Guν≥eφγyΞνΔTeveνtGμeaψuφeμeνtψUG
EuropeanoPhysicaloJournaloCSG2021SGaXSGZXY 4.2 1

522 jνΔuγaφGaνaγyψΞψGπfGtΛeG≥e√ayGkRGTgGtQOabYPR˛…R˛…â��GΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{μatΛφμ{ψ}}GPGfG
aG}eVUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 2

521 veaψuφeμeνtGπfGtΛeGqΞΔΔψG−πψπνGρφπ≥u√tΞπνGφateGΞνGaψψπ√ΞatΞπνGwΞtΛGtπρGτuaφαψGΞνGfΞνaγGψtateψGwΞtΛG
eγe√tφπνψSGμuπνψSGaν≥GΛa≥φπνΞ√aγγyG≥e√ayΞνΔGtauGγeρtπνψGatUGEuropeanoPhysicaloJournaloCSG2021SGaXSGZ_a 4.2 5

520 veaψuφeμeνtGπfG−GΣetGψΛaρeψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfG]UWYG}eVUGJournaloofoHigho
EnergyoPhysicsSG2021SGYWYXSGX 5.4 0

519 oΞφψtGμeaψuφeμeνtGπfGγaφΔeGaφeaGΣetGtφaνψveφψeGμπμeνtuμGψρe√tφaGΞνGΛeavyTΞπνG√πγγΞψΞπνψUGJournalo
ofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 2

518 |tu≥yGπfGmφeγγT”aνG≥ΞμuπνGρφπ≥u√tΞπνGΞνGρφπtπνTγea≥G√πγγΞψΞπνψGatGOGψτφt{ψ·{μatΛφμ{ww}}}GPGfGaUX^G
}eVUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 0

517
veaψuφeμeνtψGπfGtΛeG≥ΞffeφeνtΞaγG√φπψψGψe√tΞπνψGπfGtΛeGρφπ≥u√tΞπνGπfG–GRGΣetψGaν≥G˛‡GRGΣetψGaν≥GπfG–G
−πψπνGeμΞψψΞπνG√πγγΞνeaφGwΞtΛGaGΣetGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyo
PhysicsSG2021SGYWYXSGX

5.4

516
veaψuφeμeνtGπfGtΛeG–G−πψπνG≥ΞffeφeνtΞaγGρφπ≥u√tΞπνG√φπψψGψe√tΞπνGuψΞνΔGΞtψGΞνvΞψΞ−γeG≥e√ayGμπ≥eGO–G
TgGOGνuGπveφγΞνe{νu}GPPGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG
2021SGYWYXSGX

5.4

515 veaψuφeμeνtψGπfGρφπ≥u√tΞπνG√φπψψGψe√tΞπνψGπfGtΛeGqΞΔΔψG−πψπνGΞνGtΛeGfπuφTγeρtπνGfΞνaγGψtateGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2021SGaXSG[aa 4.2 5

514 veaψuφeμeνtψGπfGqΞΔΔψG−πψπνGρφπ≥u√tΞπνG√φπψψGψe√tΞπνψGaν≥G√πuργΞνΔψGΞνGtΛeG≥ΞρΛπtπνG≥e√ayG
√ΛaννeγGatGOGψτφt{μatΛφμ{ψ}}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 3

513 |eaφ√ΛGfπφGφeψπνaνtGaν≥GνπνφeψπνaνtGνewGρΛeνπμeνaGΞνGΛΞΔΛTμaψψG≥ΞγeρtπνGfΞνaγGψtateψGatGOGψτφt{ψ}G
PGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 5

512 |eaφ√ΛGfπφGtΛeGγeρtπνGfγavπφGvΞπγatΞνΔG≥e√ayGˇ�GTgGZ˛…GΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{μatΛφμ{ψ}}GPGfG
XZG}eVUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 1

511 |eaφ√ΛGfπφG≥aφαGμatteφGρφπ≥u√e≥GΞνGaψψπ√ΞatΞπνGwΞtΛGaGγeρtπνΞ√aγγyG≥e√ayΞνΔG−πψπνGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2021SGaXSGXZ 4.2 7

510 nvΞ≥eν√eGfπφGqΞΔΔψG−πψπνG≥e√ayGtπGaGρaΞφGπfGμuπνψUGJournaloofoHighoEnergyoPhysicsSG2021SGYWYXSGX 5.4 14
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509 |eaφ√ΛGfπφGtπρGψτuaφαGρaΞφGρφπ≥u√tΞπνGuψΞνΔG≥ΞγeρtπνGfΞνaγGψtateψGΞνG√πγγΞψΞπνG≥ataG√πγγe√te≥GatUG
EuropeanoPhysicaloJournaloCSG2021SGaXSGZ 4.2 5

508 v~|ΞlcGaGμπ≥eγTuνψρe√ΞfΞ√Gψeaφ√ΛGfπφGνewGρΛyψΞ√ψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatUGEuropeanoPhysicalo
JournaloCSG2021SGaXSG^Yb 4.2 4

507 |eaφ√ΛGfπφGaGΛeavyGve√tπφGφeψπνaν√eG≥e√ayΞνΔGtπGaG´ −πψπνGaν≥GaGqΞΔΔψG−πψπνGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2021SGaXSG^aa 4.2 0

506 |eaφ√ΛGfπφG√ΛaφΔe≥GqΞΔΔψG−πψπνψGρφπ≥u√e≥GΞνGve√tπφG−πψπνGfuψΞπνGρφπ√eψψeψGaν≥G≥e√ayΞνΔGΞνtπG
ve√tπφG−πψπνGρaΞφψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2021SGaXSG_YZ 4.2 3

505 veaψuφeμeνtψGπfGaνΔuγaφG≥Ξψtaν√eGaν≥GμπμeνtuμGφatΞπG≥ΞψtφΞ−utΞπνψGΞνGtΛφeeTΣetGaν≥GRGtwπTΣetG
fΞνaγGψtateψGΞνG√πγγΞψΞπνψUGEuropeanoPhysicaloJournaloCSG2021SGaXSGa]Y 4.2 0

504 yφe√ΞψΞπνGγuμΞνπψΞtyGμeaψuφeμeνtGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGΞνGYWX]Gaν≥GYWX^GatGlv|UG
EuropeanoPhysicaloJournaloCSG2021SGaXSGaWW 4.2 7

503 yeφfπφμaν√eGπfGtΛeGlv|GueveγTXGtφΞΔΔeφGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGâ��ψGfGXZG}eVUGJournaloofo
InstrumentationSG2020SGX]SGyXWWX_TyXWWX_ 1 23

502 |eaφ√ΛGfπφG≥e√ayψGπfGtΛeGXY]GpeVGqΞΔΔψG−πψπνGΞνtπGaG–G−πψπνGaν≥GaGˇ�GπφGhGμeψπνUGJournaloofoHigho
EnergyoPhysicsSG2020SGYWYWSGX 5.4 2

501 |eaφ√ΛGfπφG≥Ξφe√tGtπρGψτuaφαGρaΞφGρφπ≥u√tΞπνGΞνGeveνtψGwΞtΛGπνeGγeρtπνSGΣetψSGaν≥GμΞψψΞνΔGtφaνψveφψeG
μπμeνtuμGatGXZG}eVGwΞtΛGtΛeGlv|GexρeφΞμeνtUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 12

500 |eaφ√ΛGfπφGΛΞΔΛGμaψψG≥ΞΣetGφeψπνaν√eψGwΞtΛGaGνewG−a√αΔφπuν≥Gρφe≥Ξ√tΞπνGμetΛπ≥GΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 20

499
|eaφ√ΛGfπφGψuρeφψyμμetφyGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVGΞνGeveνtψGwΞtΛG
ΛΞΔΛTμπμeνtuμG–G−πψπνψGaν≥GμΞψψΞνΔGtφaνψveφψeGμπμeνtuμUGJournaloofoHighoEnergyoPhysicsSG2020SG
YWYWSGX

5.4 1

498 veaψuφeμeνtGπfGtπρGτuaφαGρaΞφGρφπ≥u√tΞπνGΞνGaψψπ√ΞatΞπνGwΞtΛGaG–G−πψπνGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψG
atGOGψτφt{μatΛφμ{ψ}}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 8

497 |eaφ√ΛGfπφGaνGex√Ξte≥GγeρtπνGtΛatG≥e√ayψGvΞaGaG√πνta√tGΞνteφa√tΞπνGtπGaGγeρtπνGaν≥GtwπGΣetψGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 1

496
|eaφ√ΛGfπφGνewGνeutφaγGqΞΔΔψG−πψπνψGtΛφπuΔΛGtΛeGOGμatΛφμ{q}tπGμatΛφμ{–j}tπG
{eγγ}^{R}{eγγ}^{T}μatΛφμ{−}πveφγΞνe{μatΛφμ{−}}GPGρφπ√eψψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUG
JournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX

5.4 10

495 |eaφ√ΛGfπφG≥Ξφe√tGρaΞφGρφπ≥u√tΞπνGπfGψuρeφψyμμetφΞ√GρaφtνeφψGtπGtΛeGγeρtπνGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2020SGaWSGXab 4.2 3

494 vΞxe≥GΛΞΔΛeφTπφ≥eφGaνΞψπtφπρΞ√GfγπwGaν≥GνπνγΞνeaφGφeψρπνψeG√πeffΞ√ΞeνtψGπfG√ΛaφΔe≥GρaφtΞ√γeψGΞνG
√πγγΞψΞπνψGatGaν≥G]UWYUGEuropeanoPhysicaloJournaloCSG2020SGaWSG]Z[ 4.2 6

493
veaψuφeμeνtGπfGtΛeG√φπψψGψe√tΞπνGfπφGeγe√tφπweaαGρφπ≥u√tΞπνGπfGaG–G−πψπνSGaGρΛπtπνGaν≥GtwπGΣetψG
ΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{μatΛφμ{ψ}}GPGfGXZG}eVGaν≥G√πνψtφaΞνtψGπνGaνπμaγπuψGτuaφtΞ√G
√πuργΞνΔψUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX

5.4 7

492
meteφμΞνatΞπνGπfGtΛeGψtφπνΔG√πuργΞνΔG√πνψtaνtG˛–|Oμ–PGfφπμGμeaψuφeμeνtψGπfGΞν√γuψΞveG’´–Gaν≥G–G
−πψπνGρφπ≥u√tΞπνG√φπψψGψe√tΞπνψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{μatΛφμ{ψ}}GPGfG_Gaν≥GaG}eVUG
JournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX

5.4 2
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491
veaψuφeμeνtGπfGtΛeGtπρGτuaφαGfπφwaφ≥T−a√αwaφ≥Gρφπ≥u√tΞπνGaψyμμetφyGaν≥GtΛeGaνπμaγπuψG
√Λφπμπeγe√tφΞ√Gaν≥G√ΛφπμπμaΔνetΞ√GμπμeνtψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHigho
EnergyoPhysicsSG2020SGYWYWSGX

5.4 3

490 veaψuφeμeνtGπfGeγe√tφπweaαGρφπ≥u√tΞπνGπfGaG−πψπνGΞνGaψψπ√ΞatΞπνGwΞtΛGtwπGΣetψGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2020SGaWSG[Z 4.2 6

489 |eaφ√ΛGfπφGtπρGψτuaφαGρaΞφGρφπ≥u√tΞπνGΞνGaGfΞνaγGψtateGwΞtΛGtwπGtauGγeρtπνψGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 1

488 nvΞ≥eν√eGfπφGOtextG{’}textG{’}PGρφπ≥u√tΞπνGfφπμG≥πu−γeTρaφtπνGΞνteφa√tΞπνψGΞνGρφπtπνâ��ρφπtπνG
√πγγΞψΞπνψGatGOψτφt{ψ}GfGXZGStextG{}eV}GPUGEuropeanoPhysicaloJournaloCSG2020SGaWSGX 4.2 4

487 |eaφ√ΛGfπφGρφπ≥u√tΞπνGπfGfπuφGtπρGτuaφαψGΞνGfΞνaγGψtateψGwΞtΛGψaμeTψΞΔνGπφGμuγtΞργeGγeρtπνψGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2020SGaWSG_] 4.2 24

486 |eaφ√ΛeψGfπφGρΛyψΞ√ψG−eyπν≥GtΛeGψtaν≥aφ≥Gμπ≥eγGwΞtΛGtΛeGvaφΞa−γeGΞνGΛa≥φπνΞ√GfΞνaγGψtateψGwΞtΛGaν≥G
wΞtΛπutG≥ΞψaρρeaφΞνΔGtφa√αψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2020SGaWSGZ 4.2 16

485 nxtφa√tΞπνGaν≥GvaγΞ≥atΞπνGπfGaGνewGψetGπfGlv|GρytΛΞaaGtuνeψGfφπμGuν≥eφγyΞνΔTeveνtGμeaψuφeμeνtψUG
EuropeanoPhysicaloJournaloCSG2020SGaWSG[ 4.2 61

484 |eaφ√ΛGfπφGγeρtπνGfγavπuφGvΞπγatΞνΔG≥e√ayψGπfGaGνeutφaγGΛeavyGqΞΔΔψG−πψπνGtπG˛…ˇ�Gaν≥Geˇ�GΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 6

483 jGψeaφ√ΛGfπφGtΛeGψtaν≥aφ≥Gμπ≥eγGqΞΔΔψG−πψπνG≥e√ayΞνΔGtπG√ΛaφμGτuaφαψUGJournaloofoHighoEnergyo
PhysicsSG2020SGYWYWSGX 5.4 9

482 |eaφ√ΛGfπφGaGΛeavyGqΞΔΔψG−πψπνG≥e√ayΞνΔGtπGaGρaΞφGπfG’G−πψπνψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOG
ψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 11

481 |eaφ√ΛGfπφG≥aφαGμatteφGρaφtΞ√γeψGρφπ≥u√e≥GΞνGaψψπ√ΞatΞπνGwΞtΛGaGqΞΔΔψG−πψπνGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{μatΛφμ{ψ}}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 7

480 jGμuγtΞT≥ΞμeνψΞπνaγGψeaφ√ΛGfπφGνewGΛeavyGφeψπνaν√eψG≥e√ayΞνΔGtπG−ππψte≥GSGSGπφG−πψπνGρaΞφψGΞνGtΛeG
≥ΞΣetGfΞνaγGψtateGatGXZ´ UGEuropeanoPhysicaloJournaloCSG2020SGaWSGYZ_ 4.2 10

479 veaψuφeμeνtGπfGψΞνΔγeT≥Ξffφa√tΞveG≥ΞΣetGρφπ≥u√tΞπνGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGwΞtΛGtΛeGlv|Gaν≥G
}x}nvGexρeφΞμeνtψUGEuropeanoPhysicaloJournaloCSG2020SGaWSGXX^[ 4.2 0

478 veaψuφeμeνtGπfG≥ΞffeφeνtΞaγG√φπψψGψe√tΞπνψGaν≥G√ΛaφΔeGφatΞπψGfπφGT√ΛaννeγGψΞνΔγeGtπρGτuaφαG
ρφπ≥u√tΞπνGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2020SGaWSGZ_W 4.2 4

477
veaψuφeμeνtGπfGOΛ−πxG{t}{−aφ{Λ−πxG{t}}}PGνπφμaγΞψe≥GμuγtΞT≥ΞffeφeνtΞaγG√φπψψGψe√tΞπνψGΞνGO{textG
{ρ}}{textG{ρ}}GPG√πγγΞψΞπνψGatGOψτφt{ψ}fXZS{textG{}eV}}GPSGaν≥GψΞμuγtaνeπuψG≥eteφμΞνatΞπνGπfGtΛeGψtφπνΔG
√πuργΞνΔGψtφeνΔtΛSGtπρGτuaφαGρπγeGμaψψSGaν≥GρaφtπνG≥ΞψtφΞ−utΞπνGfuν√tΞπνψUGEuropeanoPhysicalo
JournaloCSG2020SGaWSGX

4.2 13

476
|eaφ√ΛGfπφGaG√ΛaφΔe≥GqΞΔΔψG−πψπνG≥e√ayΞνΔGΞνtπGtπρGaν≥G−πttπμGτuaφαψGΞνGeveνtψGwΞtΛGeγe√tφπνψGπφG
μuπνψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{μatΛφμ{ψ}}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG
2020SGYWYWSGX

5.4 16

475 meρeν≥eν√eGπfGΞν√γuψΞveGΣetGρφπ≥u√tΞπνGπνGtΛeGaνtΞTα}G≥Ξψtaν√eGρaφaμeteφGΞνGρρG√πγγΞψΞπνψGatGOG
ψτφt{μatΛφμ{ψ}}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 3

474 rν√γuψΞveGψeaφ√ΛGfπφGΛΞΔΛγyG−ππψte≥GqΞΔΔψG−πψπνψG≥e√ayΞνΔGtπG−πttπμGτuaφαTaνtΞτuaφαGρaΞφψGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 1
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473 }ΛeGρφπ≥u√tΞπνGπfGΞψπγate≥GρΛπtπνψGΞνGy−y−Gaν≥GρρG√πγγΞψΞπνψGatGOGψτφt{ψ·{μatΛφμ{ww}}}GPGfG]UWYG}eVUG
JournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 2

472 rνveψtΞΔatΞπνGΞνtπGtΛeGeveνtTa√tΞvΞtyG≥eρeν≥eν√eGπfGhOν|PGφeγatΞveGρφπ≥u√tΞπνGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfG_G}eVUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 3

471 kπψeTnΞνψteΞνG√πφφeγatΞπνψGπfG√ΛaφΔe≥GΛa≥φπνψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUG
JournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 2

470 jGmeeρGweuφaγGwetwπφαGfπφG|ΞμuγtaνeπuψGnψtΞμatΞπνGπfG−GsetGnνeφΔyGaν≥G{eψπγutΞπνUGComputingo
andoSoftwareoforoBigoScienceSG2020SG[SGXW 6 3

469 |eaφ√ΛGfπφGeγe√tφπweaαGρφπ≥u√tΞπνGπfGaGve√tπφTγΞαeG}GτuaφαGuψΞνΔGfuγγyGΛa≥φπνΞ√GfΞνaγGψtateψUGJournalo
ofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 8

468
|eaφ√ΛGfπφGaGΛeavyGρψeu≥πψ√aγaφGqΞΔΔψG−πψπνG≥e√ayΞνΔGΞνtπGaGXY]GpeVGqΞΔΔψG−πψπνGaν≥GaG–G−πψπνGΞνG
fΞνaγGψtateψGwΞtΛGtwπGtauGaν≥GtwπGγΞΔΛtGγeρtπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG
2020SGYWYWSGX

5.4 5

467 veaψuφeμeνtGπfGρφπρeφtΞeψGπfGOG{μatΛφμ{k}}·{μatΛφμ{ψ}}^WGPTgG˛…R˛…â��G≥e√ayψGaν≥Gψeaφ√ΛGfπφGkWTgG˛…R˛…â��G
wΞtΛGtΛeGlv|GexρeφΞμeνtUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 10

466 |eaφ√ΛGfπφGaGγΞΔΛtGρψeu≥πψ√aγaφGqΞΔΔψG−πψπνGΞνGtΛeG−ππψte≥G˛…˛…ˇ� ˇ�GfΞνaγGψtateGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 9

465 yeφfπφμaν√eGπfGtΛeGφe√πνψtφu√tΞπνGaν≥GΞ≥eνtΞfΞ√atΞπνGπfGΛΞΔΛTμπμeνtuμGμuπνψGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGâ��ψGfGXZG}eVUGJournaloofoInstrumentationSG2020SGX]SGyWYWY_TyWYWY_ 1 11

464 veaψuφeμeνtGπfGτuaφαTGaν≥GΔγuπνTγΞαeGΣetGfφa√tΞπνψGuψΞνΔGΣetG√ΛaφΔeGΞνGy−y−Gaν≥GρρG√πγγΞψΞπνψGatG
]UWYG}eVUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 4

463 veaψuφeμeνtGπfGtΛeG√φπψψGψe√tΞπνGfπφGOGμatΛφμ{t}πveφγΞνe{μatΛφμ{t}}GPGρφπ≥u√tΞπνGwΞtΛGa≥≥ΞtΞπνaγG
ΣetψGaν≥G−GΣetψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 1

462 |eaφ√ΛGfπφG√ΛaφΔe≥GqΞΔΔψG−πψπνψG≥e√ayΞνΔGΞνtπGaGtπρGaν≥GaG−πttπμGτuaφαGΞνGtΛeGaγγTΣetGfΞνaγGψtateGπfG
ρρG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 13

461 |eaφ√ΛGfπφGΛeavyGqΞΔΔψG−πψπνψG≥e√ayΞνΔGtπGaGtπρGτuaφαGρaΞφGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GPG
fGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 18

460 laγΞ−φatΞπνGπfGtΛeGlv|GΛa≥φπνG√aγπφΞμeteφψGuψΞνΔGρφπtπνTρφπtπνG√πγγΞψΞπνG≥ataGatGâ��ψGfGXZG}eVUG
JournaloofoInstrumentationSG2020SGX]SGyW]WWYTyW]WWY 1

459 |tu≥yGπfG√eνtφaγGex√γuψΞveGρφπ≥u√tΞπνGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGaν≥GXZ}eVUGEuropeanoPhysicalo
JournaloCSG2020SGaWSG_Xa 4.2 2

458 |eaφ√ΛGfπφGρΛyψΞ√ψG−eyπν≥GtΛeGψtaν≥aφ≥Gμπ≥eγGΞνGeveνtψGwΞtΛGΣetψGaν≥GtwπGψaμeTψΞΔνGπφGatGγeaψtG
tΛφeeG√ΛaφΔe≥GγeρtπνψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2020SGaWSG_]Y 4.2 2

457 |eaφ√ΛGfπφGρΛyψΞ√ψG−eyπν≥GtΛeGψtaν≥aφ≥Gμπ≥eγGΞνGμuγtΞγeρtπνGfΞνaγGψtateψGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 8

456 veaψuφeμeνtGπfGtΛeGtπρGτuaφαGρaΞφGρφπ≥u√tΞπνG√φπψψGψe√tΞπνGΞνG≥ΞγeρtπνGfΞνaγGψtateψG√πνtaΞνΞνΔGπνeG
ˇ�GγeρtπνGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2020SGYWYWSGX 5.4 0
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455 jzΞμutΛaγGψeρaφatΞπνGΞνGνeaφγyG−a√αTtπT−a√αGΣetGtπρπγπΔΞeψGΞνGΞν√γuψΞveGYTGaν≥GZTΣetGeveνtψGΞνG
√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2019SG_bSG__Z 4.2 0

454 |eaφ√ΛGfπφG√ΛaφΔe≥GqΞΔΔψG−πψπνψGΞνGtΛeGq´–GTgGˇ�´–˛‰ˇ�G≥e√ayG√ΛaννeγGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOG
ψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 24

453 |eaφ√ΛGfπφGφeψπνaνtGρφπ≥u√tΞπνGπfGψe√πν≥TΔeνeφatΞπνGψγeρtπνψGwΞtΛGψaμeTψΞΔνG≥ΞμuπνGeveνtψGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2019SG_bSGZW] 4.2 2

452
|eaφ√ΛGfπφGψuρeφψyμμetφyGwΞtΛGaG√πμρφeψψe≥GμaψψGψρe√tφuμGΞνGtΛeGve√tπφG−πψπνGfuψΞπνGtπρπγπΔyG
wΞtΛGXTγeρtπνGaν≥GWTγeρtπνGfΞνaγGψtateψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofo
HighoEnergyoPhysicsSG2019SGYWXbSGX

5.4 8

451 |eaφ√ΛGfπφGaGγπwTμaψψGˇ�â��ˇ�RGφeψπνaν√eGΞνGaψψπ√ΞatΞπνGwΞtΛGaG−πttπμGτuaφαGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 4

450
|eaφ√ΛGfπφGtΛeGaψψπ√Ξate≥Gρφπ≥u√tΞπνGπfGtΛeGqΞΔΔψG−πψπνGaν≥GaGve√tπφG−πψπνGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVGvΞaGqΞΔΔψG−πψπνG≥e√ayψGtπGˇ�GγeρtπνψUGJournaloofoHighoEnergyoPhysicsSG
2019SGYWXbSGX

5.4 3

449 |eaφ√ΛGfπφGtΛeGρaΞφGρφπ≥u√tΞπνGπfGγΞΔΛtGtπρGψτuaφαψGΞνGtΛeGe´–˛…hGfΞνaγGψtateGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψG
atGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 4

448 lπμ−Ξνe≥GμeaψuφeμeνtψGπfGqΞΔΔψG−πψπνG√πuργΞνΔψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatUGEuropeano
PhysicaloJournaloCSG2019SG_bSG[YX 4.2 153

447 |eaφ√ΛGfπφGψuρeφψyμμetφyGΞνGeveνtψGwΞtΛGaGρΛπtπνSGΣetψSGTΣetψSGaν≥GμΞψψΞνΔGtφaνψveφψeGμπμeνtuμGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGXZUGEuropeanoPhysicaloJournaloCSG2019SG_bSG[[[ 4.2 1

446
veaψuφeμeνtψGπfGtΛeGρρGTgG’–GΞν√γuψΞveGaν≥G≥ΞffeφeνtΞaγGρφπ≥u√tΞπνG√φπψψGψe√tΞπνψGaν≥G√πνψtφaΞνtψG
πνG√ΛaφΔe≥GaνπμaγπuψGtφΞργeGΔauΔeG√πuργΞνΔψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG
2019SGYWXbSGX

5.4 10

445 veaψuφeμeνtGπfGtΛeGρφπ≥u√tΞπνG√φπψψGψe√tΞπνSGtΛeGtπρGτuaφαGμaψψSGaν≥GtΛeGψtφπνΔG√πuργΞνΔG
√πνψtaνtGuψΞνΔG≥ΞγeρtπνGeveνtψGΞνGρρG√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2019SG_bSGZ^a 4.2 27

444 veaψuφeμeνtGπfGtΛeGeνeφΔyG≥eνψΞtyGaψGaGfuν√tΞπνGπfGρψeu≥πφaρΞ≥ΞtyGΞνGρφπtπνâ��ρφπtπνG√πγγΞψΞπνψGatG
Oψτφt{ψ}GfXZStextG{}eV}GPUGEuropeanoPhysicaloJournaloCSG2019SG_bSGX 4.2 7

443
|eaφ√ΛGfπφGνπνφeψπνaνtGqΞΔΔψG−πψπνGρaΞφGρφπ≥u√tΞπνGΞνGtΛeGOG
μatΛφμ{−}πveφγΞνe{μatΛφμ{−}}μatΛφμ{−}πveφγΞνe{μatΛφμ{−}}GPGfΞνaγGψtateGatGOGψτφt{ψ}GPGfGXZG}eVUG
JournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX

5.4 4

442 |eaφ√ΛGfπφG≥aφαGμatteφGρφπ≥u√e≥GΞνGaψψπ√ΞatΞπνGwΞtΛGaGqΞΔΔψG−πψπνG≥e√ayΞνΔGtπGaGρaΞφGπfG−πttπμG
τuaφαψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2019SG_bSGYaW 4.2 12

441 |eaφ√ΛGfπφG√πνta√tGΞνteφa√tΞπνψGaν≥GγaφΔeGextφaG≥ΞμeνψΞπνψGΞνGtΛeG≥ΞγeρtπνGμaψψGψρe√tφaGfφπμG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 8

440 |eaφ√ΛGfπφGve√tπφTγΞαeGτuaφαψGΞνGeveνtψGwΞtΛGtwπGπρρπψΞteγyG√ΛaφΔe≥GγeρtπνψGaν≥GΣetψGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2019SG_bSGZ^[ 4.2 18

439 |eaφ√ΛGfπφGψΞνΔγeGρφπ≥u√tΞπνGπfGve√tπφTγΞαeGτuaφαψG≥e√ayΞνΔGtπGaGtπρGτuaφαGaν≥GaG−πψπνGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2019SG_bSGbW 4.2 6

438 |tu≥yGπfGtΛeGuν≥eφγyΞνΔGeveνtGΞνGtπρGτuaφαGρaΞφGρφπ≥u√tΞπνGΞνG√πγγΞψΞπνψGatGXZUGEuropeanoPhysicalo
JournaloCSG2019SG_bSGXYZ 4.2 4
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437 |eaφ√ΛGfπφGφaφeG≥e√ayψGπfGaν≥GqΞΔΔψG−πψπνψGtπGaν≥GaGρΛπtπνGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGfGXZUG
EuropeanoPhysicaloJournaloCSG2019SG_bSGb[ 4.2 7

436 |eaφ√ΛGfπφGνewGρΛyψΞ√ψGΞνGfΞνaγGψtateψGwΞtΛGaGψΞνΔγeGρΛπtπνGaν≥GμΞψψΞνΔGtφaνψveφψeGμπμeνtuμGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 9

435
veaψuφeμeνtψGπfGOGμatΛφμ{t}πveφγΞνe{μatΛφμ{t}}GPG≥ΞffeφeνtΞaγG√φπψψGψe√tΞπνψGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{μatΛφμ{ψ}}fXZGPG}eVGuψΞνΔGeveνtψG√πνtaΞνΞνΔGtwπGγeρtπνψUGJournaloofoHighoEnergyo
PhysicsSG2019SGYWXbSGX

5.4 15

434
|eaφ√ΛGfπφGOGμatΛφμ{t}πveφγΞνe{μatΛφμ{t}}μatΛφμ{q}GPGρφπ≥u√tΞπνGΞνGtΛeGOGμatΛφμ{q}tπG
μatΛφμ{−}πveφγΞνe{μatΛφμ{−}}GPG≥e√ayG√ΛaννeγGwΞtΛGγeρtπνΞ√GOGμatΛφμ{t}πveφγΞνe{μatΛφμ{t}}GPG
≥e√ayψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX

5.4 17

433 |eaφ√ΛGfπφGψuρeφψyμμetφyGΞνGeveνtψGwΞtΛGaGρΛπtπνSGaGγeρtπνSGaν≥GμΞψψΞνΔGtφaνψveφψeGμπμeνtuμGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GfGXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 2

432
veaψuφeμeνtGπfGΞν√γuψΞveGaν≥G≥ΞffeφeνtΞaγGqΞΔΔψG−πψπνGρφπ≥u√tΞπνG√φπψψGψe√tΞπνψGΞνGtΛeG≥ΞρΛπtπνG
≥e√ayG√ΛaννeγGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SG
YWXbSGX

5.4 8

431 |eaφ√ΛGfπφGφeψπνaνtGOGμatΛφμ{t}πveφγΞνe{μatΛφμ{t}}GPGρφπ≥u√tΞπνGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOG
ψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 13

430 |eaφ√ΛGfπφGρφπ≥u√tΞπνGπfGqΞΔΔψG−πψπνGρaΞφψGΞνGtΛeGfπuφG−GτuaφαGfΞνaγGψtateGuψΞνΔGγaφΔeTaφeaGΣetψGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 7

429 |eaφ√ΛGfπφGΛeavyGφeψπνaν√eψG≥e√ayΞνΔGΞνtπGtwπGqΞΔΔψG−πψπνψGπφGΞνtπGaGqΞΔΔψG−πψπνGaν≥GaG’GπφG–G
−πψπνGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 7

428 |eaφ√ΛGfπφGΛeavyGvaΣπφaνaGνeutφΞνπψGΞνGψaμeTψΞΔνG≥ΞγeρtπνG√ΛaννeγψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOG
ψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 14

427 veaψuφeμeνtGπfG≥ΞffeφeνtΞaγG√φπψψGψe√tΞπνψGfπφGΞν√γuψΞveGΞψπγate≥TρΛπtπνGaν≥GρΛπtπνRΣetG
ρφπ≥u√tΞπνGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2019SG_bSGYW 4.2 4

426
|eaφ√ΛGfπφGΛeavyGνeutφΞνπψGaν≥GtΛΞφ≥TΔeνeφatΞπνGγeρtπτuaφαψGΞνGΛa≥φπνΞ√GψtateψGπfGtwπGˇ�GγeρtπνψG
aν≥GtwπGΣetψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SG
YWXbSGX

5.4 18

425 |eaφ√ΛGfπφGaG’hG−πψπνG≥e√ayΞνΔGtπGaGve√tπφTγΞαeGτuaφαGaν≥GaGtπρGπφG−πttπμGτuaφαGΞνGtΛeGaγγTΣetψGfΞνaγG
ψtateUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 4

424 |eaφ√ΛGfπφGtπρGτuaφαGρaφtνeφψGwΞtΛG√ΛaφΔeG]VZGΞνGtΛeGψaμeTψΞΔνG≥ΞγeρtπνGaν≥GψΞνΔγeTγeρtπνGfΞνaγG
ψtateψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 9

423
rν√γuψΞveGψeaφ√ΛGfπφGψuρeφψyμμetφyGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVGuψΞνΔGφazπφGvaφΞa−γeψGaν≥G
−ππψte≥Gπ−Σe√tGΞ≥eνtΞfΞ√atΞπνGΞνGzeφπGaν≥GπνeGγeρtπνGfΞνaγGψtateψUGJournaloofoHighoEnergyoPhysicsSG
2019SGYWXbSGX

5.4 2

422 |eaφ√ΛGfπφG≥aφαGμatteφGρφπ≥u√e≥GΞνGaψψπ√ΞatΞπνGwΞtΛGaGψΞνΔγeGtπρGτuaφαGπφGaGtπρGτuaφαGρaΞφGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 8

421 |eaφ√ΛGfπφGex√Ξte≥GγeρtπνψGΞνGâ��â�� ˛‡GfΞνaγGψtateψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{μatΛφμ{ψ}}fXZGPG
}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 2

420 |eaφ√ΛGfπφGνewGρaφtΞ√γeψG≥e√ayΞνΔGtπGaGΣetGaν≥GaνGeμeφΔΞνΔGΣetUGJournaloofoHighoEnergyoPhysicsSG2019SG
YWXbSGX 5.4 15

Bo¯…ena Boimska
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419 |eaφ√ΛGfπφGaGΛeavyGφeψπνaν√eG≥e√ayΞνΔGtπGaGtπρGτuaφαGaν≥GaGve√tπφTγΞαeGtπρGτuaφαGΞνGtΛeGγeρtπνGRG
ΣetψGfΞνaγGψtateGΞνGρρG√πγγΞψΞπνψGatGOψτφt{ψ}GfGXZStextG{}eV}GPUGEuropeanoPhysicaloJournaloCSG2019SG_bSGX 4.2 6

418 veaψuφeμeνtGπfGex√γuψΞveG´ ρΛπtπρφπ≥u√tΞπνGΞνGuγtφaρeφΞρΛeφaγGρy−G√πγγΞψΞπνψGatUGEuropeanoPhysicalo
JournaloCSG2019SG_bSG_WY 4.2 13

417 veaψuφeμeνtGπfGex√γuψΞveGρΛπtπρφπ≥u√tΞπνGfφπμGρφπtπνψGΞνGy−G√πγγΞψΞπνψGatUGEuropeanoPhysicalo
JournaloCSG2019SG_bSGY__ 4.2 19

416 |eaφ√ΛGfπφGaGΛeavyGρψeu≥πψ√aγaφG−πψπνG≥e√ayΞνΔGtπGaG–Gaν≥GaGqΞΔΔψG−πψπνGatUGEuropeanoPhysicalo
JournaloCSG2019SG_bSG]^[ 4.2 20

415 |eaφ√ΛGfπφGψuρeφψyμμetφyGΞνGfΞνaγGψtateψGwΞtΛGρΛπtπνψGaν≥GμΞψψΞνΔGtφaνψveφψeGμπμeνtuμGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 5

414 veaψuφeμeνtGπfGtΛeGtπρGτuaφαGμaψψGΞνGtΛeGaγγTΣetψGfΞνaγGψtateGatGaν≥G√πμ−ΞνatΞπνGwΞtΛGtΛeG
γeρtπνRΣetψG√ΛaννeγUGEuropeanoPhysicaloJournaloCSG2019SG_bSGZXZ 4.2 13

413 |eaφ√ΛGfπφG≥aφαGρΛπtπνψGΞνG≥e√ayψGπfGqΞΔΔψG−πψπνψGρφπ≥u√e≥GΞνGaψψπ√ΞatΞπνGwΞtΛG–G−πψπνψGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 7

412 |eaφ√ΛGfπφGψuρeφψyμμetφyGuψΞνΔGqΞΔΔψG−πψπνGtπG≥ΞρΛπtπνG≥e√ayψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofo
HighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 2

411 veaψuφeμeνtψGπfG≥ΞffeφeνtΞaγG–G−πψπνGρφπ≥u√tΞπνG√φπψψGψe√tΞπνψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOG
ψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 11

410 |eaφ√ΛGfπφGaνπμaγπuψGtφΞργeGΔauΔeG√πuργΞνΔψGΞνG’’Gaν≥G’–Gρφπ≥u√tΞπνGΞνGγeρtπνGRGΣetGeveνtψGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 9

409 |tu≥yGπfGtΛeGOG{μatΛφμ{k}}^{R}tπGμatΛφμ{s}VuρρψΞGπveφγΞνe{uaμ−≥a}μatΛφμ{ρ}GPG≥e√ayGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGaG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 1

408
|eaφ√ΛGfπφGφeψπνaν√eψG≥e√ayΞνΔGtπGaGρaΞφGπfGqΞΔΔψG−πψπνψGΞνGtΛeG−OGπveφγΞνe{μatΛφμ{−}}GPτOG
πveφγΞνe{μatΛφμ{τ}}GPâ��â�� ˛‰GfΞνaγGψtateGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHigho
EnergyoPhysicsSG2019SGYWXbSGX

5.4 5

407 veaψuφeμeνtψGπfGtφΞργeT≥ΞffeφeνtΞaγG√φπψψGψe√tΞπνψGfπφGΞν√γuψΞveGΞψπγate≥TρΛπtπνRΣetGeveνtψGΞνG
√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2019SG_bSGb^b 4.2 1

406 veaψuφeμeνtGπfGtΛeG≥ΞffeφeνtΞaγGmφeγγT”aνG√φπψψGψe√tΞπνGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOG
ψτφt{μatΛφμ{ψ}}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 6

405 |eaφ√ΛGfπφGtΛeGρφπ≥u√tΞπνGπfGfπuφGtπρGτuaφαψGΞνGtΛeGψΞνΔγeTγeρtπνGaν≥GπρρπψΞteTψΞΔνG≥ΞγeρtπνGfΞνaγG
ψtateψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 2

404 veaψuφeμeνtGπfGtΛeGaveφaΔeGveφyGfπφwaφ≥GeνeφΔyGaψGaGfuν√tΞπνGπfGtΛeGtφa√αGμuγtΞργΞ√ΞtyGatG√eνtφaγG
ρψeu≥πφaρΞ≥ΞtΞeψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2019SG_bSGabZ 4.2 6

403 |eaφ√ΛGfπφGψuρeφψyμμetφyGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGXZG}eVGΞνGfΞνaγGψtateψGwΞtΛGΣetψGaν≥GμΞψψΞνΔG
tφaνψveφψeGμπμeνtuμUGJournaloofoHighoEnergyoPhysicsSG2019SGYWXbSGX 5.4 21

402 |eaφ√ΛGfπφGνewGρΛyψΞ√ψGΞνGtπρGτuaφαGρφπ≥u√tΞπνGΞνG≥ΞγeρtπνGfΞνaγGψtateψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψG
atUGEuropeanoPhysicaloJournaloCSG2019SG_bSGaa^ 4.2 6
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401 |tu≥yGπfG≥ΞΣetGeveνtψGwΞtΛGaGγaφΔeGφaρΞ≥ΞtyGΔaρG−etweeνGtΛeGtwπGγea≥ΞνΔGΣetψGΞνGρρG√πγγΞψΞπνψGatUG
EuropeanoPhysicaloJournaloCSG2018SG_aSGY[Y 4.2 4

400 yψeu≥πφaρΞ≥ΞtyG≥ΞψtφΞ−utΞπνψGπfG√ΛaφΔe≥GΛa≥φπνψGΞνGρφπtπνTγea≥G√πγγΞψΞπνψGatGOG
ψτφt{ψ·{μatΛφμ{ww}}}f]UWYGPGaν≥GaUX^G}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 4

399
|eaφ√ΛGfπφGφeψπνaνtGaν≥GνπνφeψπνaνtGqΞΔΔψG−πψπνGρaΞφGρφπ≥u√tΞπνGΞνGtΛeGOG
μatΛφμ{−}πveφγΞνe{μatΛφμ{−}}μatΛΞt{eγγGνuGeγγGνuG}GPGfΞνaγGψtateGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOG
ψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX

5.4 19

398 |eaφ√ΛGfπφGνewGρΛyψΞ√ψGΞνGeveνtψGwΞtΛGaGγeρtπνΞ√aγγyG≥e√ayΞνΔG–G−πψπνGaν≥GaGγaφΔeGtφaνψveφψeG
μπμeνtuμGΞμ−aγaν√eGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGfGXZUGEuropeanoPhysicaloJournaloCSG2018SG_aSGYbX 4.2 17

397 veaψuφeμeνtψGπfGtΛeGρφπ≥u√tΞπνG√φπψψGψe√tΞπνGaν≥GtΛeG−φaν√ΛΞνΔGfφa√tΞπνSGaν≥G√πνψtφaΞνtψGπνG
aνπμaγπuψGtφΞργeGΔauΔeG√πuργΞνΔψGatUGEuropeanoPhysicaloJournaloCSG2018SG_aSGX^] 4.2 29

396 veaψuφeμeνtGπfGaψψπ√Ξate≥G–GRG√ΛaφμGρφπ≥u√tΞπνGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatUGEuropeanoPhysicalo
JournaloCSG2018SG_aSGYa_ 4.2 11

395
veaψuφeμeνtGπfGtΛeGΞν√γuψΞveGOGμatΛφμ{t}πveφγΞνe{μatΛφμ{t}}GPG√φπψψGψe√tΞπνGΞνGρρG√πγγΞψΞπνψGatGOG
ψτφt{ψ}f]UWYGPG}eVGuψΞνΔGfΞνaγGψtateψGwΞtΛGatGγeaψtGπνeG√ΛaφΔe≥GγeρtπνUGJournaloofoHighoEnergyoPhysicsSG
2018SGYWXaSGX

5.4 3

394 |eaφ√ΛGfπφGνatuφaγGψuρeφψyμμetφyGΞνGeveνtψGwΞtΛGtπρGτuaφαGρaΞφψGaν≥GρΛπtπνψGΞνGρρG√πγγΞψΞπνψGatGOG
ψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4

393
|eaφ√ΛGfπφGνewGρΛeνπμeνaGΞνGfΞνaγGψtateψGwΞtΛGtwπGπρρπψΞteT√ΛaφΔeSGψaμeTfγavπφGγeρtπνψSGΣetψSGaν≥G
μΞψψΞνΔGtφaνψveφψeGμπμeνtuμGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG
2018SGYWXaSGX

5.4 2

392
|eaφ√ΛGfπφGψuρeφψyμμetφyGΞνGeveνtψGwΞtΛGatGγeaψtGtΛφeeGeγe√tφπνψGπφGμuπνψSGΣetψSGaν≥GμΞψψΞνΔG
tφaνψveφψeGμπμeνtuμGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyo
PhysicsSG2018SGYWXaSGX

5.4 4

391 lπμ−Ξνe≥Gψeaφ√ΛGfπφGeγe√tφπweaαGρφπ≥u√tΞπνGπfG√ΛaφΔΞνπψGaν≥GνeutφaγΞνπψGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 45

390 |eaφ√ΛGfπφGeγe√tφπweaαGρφπ≥u√tΞπνGπfG√ΛaφΔΞνπψGaν≥GνeutφaγΞνπψGΞνGμuγtΞγeρtπνGfΞνaγGψtateψGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 40

389 veaψuφeμeνtGπfG≥ΞffeφeνtΞaγG√φπψψGψe√tΞπνψGΞνGtΛeGαΞνeμatΞ√GaνΔuγaφGvaφΞa−γeGhQGfπφGΞν√γuψΞveG–G
−πψπνGρφπ≥u√tΞπνGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 2

388 lπμρaφΞνΔGtφaνψveφψeGμπμeνtuμG−aγaν√eGπfG−GΣetGρaΞφψGΞνGρρGaν≥Gy−y−G√πγγΞψΞπνψGatGOG
ψτφt{ψ·{μatΛφμ{ww}}}f]UWYGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 8

387 veaψuφeμeνtGπfGνπφμaγΞze≥G≥ΞffeφeνtΞaγGOGμatΛφμ{t}πveφγΞνe{μatΛφμ{t}}GPG√φπψψGψe√tΞπνψGΞνGtΛeG
≥ΞγeρtπνG√ΛaννeγGfφπμGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 12

386 lπνψtφaΞνtψGπνGtΛeG≥πu−γeTρaφtπνGψ√atteφΞνΔG√φπψψGψe√tΞπνGfφπμGψaμeTψΞΔνG’G−πψπνGρaΞφGρφπ≥u√tΞπνG
ΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 13

385 |eaφ√ΛGfπφG––Gφeψπνaν√eψGΞνGtΛeGYâ��Y˛‰GfΞνaγGψtateGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGXZG}eVUGJournaloofo
HighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 3

384 setGρφπρeφtΞeψGΞνGy−y−Gaν≥GρρG√πγγΞψΞπνψGatGOGψτφt{ψ·{μatΛφμ{w}dμatΛφμ{w}}}f]UWYGPG}eVUGJournaloofo
HighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 7
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383 |eaφ√ΛGfπφGaGνewGψ√aγaφGφeψπνaν√eG≥e√ayΞνΔGtπGaGρaΞφGπfG–G−πψπνψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOG
ψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 22

382 |eaφ√ΛGfπφGψtaν≥aφ≥Gμπ≥eγGρφπ≥u√tΞπνGπfGfπuφGtπρGτuaφαψGwΞtΛGψaμeTψΞΔνGaν≥GμuγtΞγeρtπνGfΞνaγG
ψtateψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2018SG_aSGX[W 4.2 20

381 veaψuφeμeνtGπfG−GΛa≥φπνGγΞfetΞμeψGΞνGρρG√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2018SG_aSG[]_ 4.2 9

380
veaψuφeμeνtψGπfGtΛeGOμatΛφμG{ρ}μatΛφμG{ρ}φΞΔΛtaφφπwGμatΛφμ{–}μatΛφμ{–}PGρφπ≥u√tΞπνG√φπψψG
ψe√tΞπνGaν≥GtΛeGOμatΛφμ{–}φΞΔΛtaφφπwG[eγγGPG−φaν√ΛΞνΔGfφa√tΞπνSGaν≥G√πνψtφaΞνtψGπνGaνπμaγπuψGtφΞργeG
ΔauΔeG√πuργΞνΔψGatGOψτφt{ψ}GfGXZStextG{}eV}GPG2018SG_aSGX

3

379 |eaφ√ΛGfπφGOGμatΛφμ{t}πveφγΞνe{μatΛφμ{t}}μatΛφμ{q}GPGρφπ≥u√tΞπνGΞνGtΛeGaγγTΣetGfΞνaγGψtateGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 13

378 |eaφ√ΛGfπφGφeψπνaν√eψGΞνGtΛeGμaψψGψρe√tφuμGπfGμuπνGρaΞφψGρφπ≥u√e≥GΞνGaψψπ√ΞatΞπνGwΞtΛG−GτuaφαGΣetψG
ΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPGaν≥GXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 7

377 veaψuφeμeνtGπfGtΛeGΔφππμe≥GΣetGμaψψGΞνGy−y−Gaν≥GρρG√πγγΞψΞπνψGatGOGψτφt{ψ·{μatΛφμ{ww}}}f]UWYGPG
}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 5

376
|eaφ√ΛGfπφGΛeavyGφeψπνaν√eψG≥e√ayΞνΔGΞνtπGaGve√tπφG−πψπνGaν≥GaGqΞΔΔψG−πψπνGΞνGfΞνaγGψtateψGwΞtΛG
√ΛaφΔe≥GγeρtπνψSGνeutφΞνπψGaν≥G−GτuaφαψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SG
YWXaSGX

5.4 7

375
|eaφ√ΛGfπφGνewGρΛeνπμeνaGΞνGfΞνaγGψtateψGwΞtΛGtwπGπρρπψΞteT√ΛaφΔeSGψaμeTfγavπφGγeρtπνψSGΣetψSGaν≥G
μΞψψΞνΔGtφaνψveφψeGμπμeνtuμGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG
2018SGYWXaSGX

5.4 14

374 |eaφ√ΛGfπφGνatuφaγGaν≥GψργΞtGψuρeφψyμμetφyGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVGΞνGfΞνaγG
ψtateψGwΞtΛGΣetψGaν≥GμΞψψΞνΔGtφaνψveφψeGμπμeνtuμUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 39

373 |eaφ√ΛGfπφG≥e√ayψGπfGψtπρρe≥GexπtΞ√GγπνΔTγΞve≥GρaφtΞ√γeψGρφπ≥u√e≥GΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOG
ψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 6

372
|eaφ√ΛGfπφGaνGexπtΞ√G≥e√ayGπfGtΛeGqΞΔΔψG−πψπνGtπGaGρaΞφGπfGγΞΔΛtGρψeu≥πψ√aγaφψGΞνGtΛeGfΞνaγGψtateGπfG
twπGμuπνψGaν≥GtwπGˇ�GγeρtπνψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHigho
EnergyoPhysicsSG2018SGYWXaSGX

5.4 14

371 |eaφ√ΛGfπφGaG√ΛaφΔe≥GqΞΔΔψG−πψπνG≥e√ayΞνΔGtπG√ΛaφμGaν≥G−πttπμGτuaφαψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψG
atGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 16

370 |eaφ√ΛGfπφGtπρGψτuaφαψG≥e√ayΞνΔGvΞaGfπuφT−π≥yGπφG√ΛaφΔΞνπTμe≥Ξate≥Gμπ≥eψGΞνGψΞνΔγeTγeρtπνGfΞνaγG
ψtateψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 6

369 lΛaφΔe≥TρaφtΞ√γeGνu√γeaφGμπ≥ΞfΞ√atΞπνGfa√tπφψGΞνG“e“eG√πγγΞψΞπνψGatGOGψτφt{ψ·{μatΛφμ{ww}}}GfG]U[[GPG
}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 11

368 veaψuφeμeνtGπfGtΛeGtπρGτuaφαGμaψψGwΞtΛGγeρtπνRΣetψGfΞνaγGψtateψGuψΞνΔG√πγγΞψΞπνψGatUGEuropeano
PhysicaloJournaloCSG2018SG_aSGabX 4.2 13

367 veaψuφeμeνtψGπfGtΛeG≥ΞffeφeνtΞaγGΣetG√φπψψGψe√tΞπνGaψGaGfuν√tΞπνGπfGtΛeGΣetGμaψψGΞνG≥ΞΣetGeveνtψGfφπμG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 14

366 veaψuφeμeνtψGπfGqΞΔΔψG−πψπνGρφπρeφtΞeψGΞνGtΛeG≥ΞρΛπtπνG≥e√ayG√ΛaννeγGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψG
atGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 37

(2018-2018)
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365 nveνtGψΛaρeGvaφΞa−γeψGμeaψuφe≥GuψΞνΔGμuγtΞΣetGfΞνaγGψtateψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOG
ψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 3

364
|eaφ√ΛeψGfπφGρaΞφGρφπ≥u√tΞπνGπfG√ΛaφΔΞνπψGaν≥GtπρGψτuaφαψGΞνGfΞνaγGψtateψGwΞtΛGtwπGπρρπψΞteγyG
√ΛaφΔe≥GγeρtπνψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG
2018SGYWXaSGX

5.4 12

363
|eaφ√ΛGfπφGνaφφπwGaν≥G−φπa≥G≥ΞΣetGφeψπνaν√eψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVGaν≥G
√πνψtφaΞνtψGπνG≥aφαGμatteφGμe≥ΞatπφψGaν≥GπtΛeφGνewGρaφtΞ√γeψUGJournaloofoHighoEnergyoPhysicsSG2018SG
YWXaSGX

5.4 50

362 |eaφ√ΛGfπφG–˛‡Gφeψπνaν√eψGuψΞνΔGγeρtπνΞ√Gaν≥GΛa≥φπνΞ√GfΞνaγGψtateψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOG
ψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 11

361 veaψuφeμeνtGπfGtΛeGρφπ≥u√tΞπνG√φπψψGψe√tΞπνGfπφGψΞνΔγeGtπρGτuaφαψGΞνGaψψπ√ΞatΞπνGwΞtΛG’G−πψπνψGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 5

360 |eaφ√ΛGfπφG−γa√αGΛπγeψGaν≥GψρΛaγeφπνψGΞνGΛΞΔΛTμuγtΞργΞ√ΞtyGfΞνaγGψtateψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOG
ψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 9

359 |eaφ√ΛGfπφGψuρeφψyμμetφyGΞνGeveνtψGwΞtΛGaGˇ�GγeρtπνGρaΞφGaν≥GμΞψψΞνΔGtφaνψveφψeGμπμeνtuμGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 14

358 |eaφ√ΛGfπφGtΛeG≥e√ayGπfGaGqΞΔΔψG−πψπνGΞνGtΛeGâ��â�� ˛‡G√ΛaννeγGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG
}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 11

357 |eaφ√ΛGfπφGtΛΞφ≥TΔeνeφatΞπνGψ√aγaφGγeρtπτuaφαψG≥e√ayΞνΔGtπGaGtπρGτuaφαGaν≥GaGγeρtπνGatUGEuropeano
PhysicaloJournaloCSG2018SG_aSG_W_ 4.2 23

356 veaψuφeμeνtGπfG≥ΞffeφeνtΞaγG√φπψψGψe√tΞπνψGfπφG−πψπνGρφπ≥u√tΞπνGΞνGaψψπ√ΞatΞπνGwΞtΛGΣetψGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2018SG_aSGb^] 4.2 19

355 |tu≥ΞeψGπfGaν≥GμeψπνψGΞν√γu≥ΞνΔGtΛeGπ−ψeφvatΞπνGπfGtΛeG≥e√ayGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatUG
EuropeanoPhysicaloJournaloCSG2018SG_aSGbZb 4.2 12

354 |eaφ√ΛGfπφGaGΛeavyGφeψπνaν√eG≥e√ayΞνΔGΞνtπGaG–G−πψπνGaν≥GaG–GπφG’G−πψπνGΞνGYâ��YτGfΞνaγGψtateψGatGOG
ψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 7

353 veaψuφeμeνtGπfG√ΛaφΔe≥GρaφtΞ√γeGψρe√tφaGΞνGμΞνΞμuμT−ΞaψGeveνtψGfφπμGρφπtπνTρφπtπνG√πγγΞψΞπνψGatUG
EuropeanoPhysicaloJournaloCSG2018SG_aSG^b_ 4.2 9

352 |eaφ√ΛGfπφGγeρtπνTfγavπφGvΞπγatΞνΔG≥e√ayψGπfGΛeavyGφeψπνaν√eψGaν≥GτuaνtuμG−γa√αGΛπγeψGtπGe˛…GfΞνaγG
ψtateψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 3

351 |eaφ√ΛGfπφGνewGρΛyψΞ√ψGΞνG≥ΞΣetGaνΔuγaφG≥ΞψtφΞ−utΞπνψGuψΞνΔGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGaν≥G
√πνψtφaΞνtψGπνG≥aφαGμatteφGaν≥GπtΛeφGμπ≥eγψUGEuropeanoPhysicaloJournaloCSG2018SG_aSG_ab 4.2 19

350 jzΞμutΛaγG√πφφeγatΞπνψGfπφGΞν√γuψΞveGYTΣetSGZTΣetSGaν≥G[TΣetGeveνtψGΞνGρρG√πγγΞψΞπνψGatGOψτφt{ψ}fGXZ~Λ−πxG
{}eV}PUGEuropeanoPhysicaloJournaloCSG2018SG_aSGX 4.2 4

349 |eaφ√ΛGfπφGΛΞΔΛTμaψψGφeψπνaν√eψGΞνGfΞνaγGψtateψGwΞtΛGaGγeρtπνGaν≥GμΞψψΞνΔGtφaνψveφψeGμπμeνtuμGatG
OGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 15

348 veaψuφeμeνtGπfGtΛeGuν≥eφγyΞνΔGeveνtGa√tΞvΞtyGΞνGΞν√γuψΞveG–G−πψπνGρφπ≥u√tΞπνGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 8
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347 |eaφ√ΛGfπφGφeψπνaνtGρaΞφGρφπ≥u√tΞπνGπfGqΞΔΔψG−πψπνψG≥e√ayΞνΔGtπG−πttπμGτuaφαTaνtΞτuaφαGρaΞφψGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 10

346 veaψuφeμeνtGπfGtΛeG√φπψψGψe√tΞπνGΞνGρρG√πγγΞψΞπνψGatGaν≥GvaγΞ≥atΞπνGπfGγeρtπνGaνaγyψΞψGte√ΛνΞτueψUG
EuropeanoPhysicaloJournaloCSG2018SG_aSG_Wa 4.2 5

345 |eaφ√ΛGfπφGve√tπφTγΞαeG}Gaν≥GkGτuaφαGρaΞφψGΞνGfΞνaγGψtateψGwΞtΛGγeρtπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofo
HighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 29

344 |eaφ√ΛGfπφG≥aφαGμatteφGρφπ≥u√e≥GΞνGaψψπ√ΞatΞπνGwΞtΛGaGqΞΔΔψG−πψπνG≥e√ayΞνΔGtπG˛‡˛‡GπφGˇ�GRˇ�Gâ��GatGOG
ψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 7

343 |eaφ√ΛGfπφGa≥≥ΞtΞπνaγGνeutφaγGv||vGqΞΔΔψG−πψπνψGΞνGtΛeGˇ�Gˇ�GfΞνaγGψtateGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatG
OGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 42

342 |eaφ√ΛGfπφGaGΛeavyGφeψπνaν√eG≥e√ayΞνΔGtπGaGρaΞφGπfGve√tπφG−πψπνψGΞνGtΛeGγeρtπνGργuψGμeφΔe≥GΣetGfΞνaγG
ψtateGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 7

341 |eaφ√ΛGfπφGaGΛeavyGφΞΔΛtTΛaν≥e≥G’G−πψπνGaν≥GaGΛeavyGνeutφΞνπGΞνGeveνtψGwΞtΛGtwπGψaμeTfγavπφG
γeρtπνψGaν≥GtwπGΣetψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 20

340 |eaφ√ΛGfπφGaGΛeavyGφeψπνaν√eG≥e√ayΞνΔGΞνtπGaG–G−πψπνGaν≥GaGve√tπφG−πψπνGΞνGtΛeGOGνuG
πveφγΞνe{νu}μatΛφμ{τ}πveφγΞνe{μatΛφμ{τ}}GPGfΞνaγGψtateUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 6

339 veaψuφeμeνtGπfGtΛeG√φπψψGψe√tΞπνGfπφGtπρGτuaφαGρaΞφGρφπ≥u√tΞπνGΞνGaψψπ√ΞatΞπνGwΞtΛGaG’GπφG–G−πψπνG
ΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 18

338
|eaφ√ΛGfπφG−eyπν≥GtΛeGψtaν≥aφ≥Gμπ≥eγGqΞΔΔψG−πψπνψG≥e√ayΞνΔGΞνtπGaGOG
μatΛφμ{−}πveφγΞνe{μatΛφμ{−}}GPGρaΞφGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyo
PhysicsSG2018SGYWXaSGX

5.4 11

337 veaψuφeμeνtGπfGtΛeGweaαGμΞxΞνΔGaνΔγeGuψΞνΔGtΛeGfπφwaφ≥T−a√αwaφ≥GaψyμμetφyGπfGmφeγγT”aνG
eveνtψGΞνG√πγγΞψΞπνψGatGaUGEuropeanoPhysicaloJournaloCSG2018SG_aSG_WX 4.2 25

336 veaψuφeμeνtGπfGρφπμρtGaν≥GνπνρφπμρtG√ΛaφμπνΞuμGψuρρφeψψΞπνGΞνG√πγγΞψΞπνψGatG]UWYUGEuropeano
PhysicaloJournaloCSG2018SG_aSG]Wb 4.2 37

335 |eaφ√ΛGfπφGγeρtπνGfγavπuφGvΞπγatΞνΔG≥e√ayψGπfGtΛeGqΞΔΔψG−πψπνGtπG˛…ˇ�Gaν≥Geˇ�GΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 19

334
nvΞ≥eν√eGfπφGaψψπ√Ξate≥Gρφπ≥u√tΞπνGπfGaGqΞΔΔψG−πψπνGwΞtΛGaGtπρGτuaφαGρaΞφGΞνGfΞνaγGψtateψGwΞtΛG
eγe√tφπνψSGμuπνψSGaν≥GΛa≥φπνΞ√aγγyG≥e√ayΞνΔGˇ�GγeρtπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyo
PhysicsSG2018SGYWXaSGX

5.4 23

333 nγe√tφπweaαGρφπ≥u√tΞπνGπfGtwπGΣetψGΞνGaψψπ√ΞatΞπνGwΞtΛGaG–G−πψπνGΞνGρφπtπνâ��ρφπtπνG√πγγΞψΞπνψGatG
Oψτφt{ψ}fGPGXZOStextG{}eV}PUGEuropeanoPhysicaloJournaloCSG2018SG_aSGX 4.2 12

332
x−ψeφvatΞπνGπfGρφπtπνTtaΔΔe≥SG√eνtφaγGOψeμΞPex√γuψΞveGρφπ≥u√tΞπνGπfGΛΞΔΛTμaψψGγeρtπνGρaΞφψGΞνGρρG
√πγγΞψΞπνψGatGXZG}eVGwΞtΛGtΛeGlv|T}x}nvGρφe√ΞψΞπνGρφπtπνGψρe√tφπμeteφUGJournaloofoHighoEnergyo
PhysicsSG2018SGYWXaSGX

5.4 14

331 |eaφ√ΛGfπφG≥aφαGμatteφGΞνGeveνtψGwΞtΛGeνeφΔetΞ√SGΛa≥φπνΞ√aγγyG≥e√ayΞνΔGtπρGτuaφαψGaν≥GμΞψψΞνΔG
tφaνψveφψeGμπμeνtuμGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 16

330 |eaφ√ΛGfπφGψΞνΔγeGρφπ≥u√tΞπνGπfGve√tπφTγΞαeGτuaφαψG≥e√ayΞνΔGtπGaG−GτuaφαGaν≥GaGqΞΔΔψG−πψπνUGJournalo
ofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 12
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329 |eaφ√ΛGfπφGtΛeGfγavπφT√ΛaνΔΞνΔGνeutφaγG√uφφeνtGΞνteφa√tΞπνψGπfGtΛeGtπρGτuaφαGaν≥GtΛeGqΞΔΔψG−πψπνG
wΛΞ√ΛG≥e√ayψGΞνtπGaGρaΞφGπfG−GτuaφαψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 20

328
|eaφ√ΛGfπφGaGψΞνΔγyGρφπ≥u√e≥GtΛΞφ≥TΔeνeφatΞπνGψ√aγaφGγeρtπτuaφαG≥e√ayΞνΔGtπGaGˇ�GγeρtπνGaν≥GaG
−πttπμGτuaφαGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SG
YWXaSGX

5.4 9

327
veaψuφeμeνtψGπfG≥ΞffeφeνtΞaγG√φπψψGψe√tΞπνψGπfGtπρGτuaφαGρaΞφGρφπ≥u√tΞπνGaψGaGfuν√tΞπνGπfGαΞνeμatΞ√G
eveνtGvaφΞa−γeψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018
SGYWXaSGX

5.4 10

326 veaψuφeμeνtGπfGtΛeGΞνeγaψtΞ√GρφπtπνTρφπtπνG√φπψψGψe√tΞπνGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHigho
EnergyoPhysicsSG2018SGYWXaSGX 5.4 41

325 |eaφ√ΛGfπφG≥ΞψaρρeaφΞνΔGtφa√αψGaψGaGψΞΔνatuφeGπfGνewGγπνΔTγΞve≥GρaφtΞ√γeψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψG
atGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 24

324 |eaφ√ΛGfπφGΛΞΔΛTμaψψGφeψπνaν√eψGΞνG≥ΞγeρtπνGfΞνaγGψtateψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG
}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 63

323 |eaφ√ΛGfπφGγπwGμaψψGve√tπφGφeψπνaν√eψG≥e√ayΞνΔGΞνtπGτuaφαTaνtΞτuaφαGρaΞφψGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2018SGYWXaSGX 5.4 28

322
veaψuφeμeνtψGπfGtΛeG oπφμuγacGψeeGtext±Gρφπ≥u√tΞπνG√φπψψGψe√tΞπνGΞνGγeρtπνRΣetψGfΞνaγGψtateψGΞνGρρG
√πγγΞψΞπνψGatGaG oπφμuγacGψeeGtext±Gaν≥GφatΞπGπfGaGtπG_´  oπφμuγacGψeeGtext±G√φπψψGψe√tΞπνψUGEuropeano
PhysicaloJournaloCSG2017SG__SGX]

4.2 19

321 veaψuφeμeνtGπfGtΛeG oπφμuγacGψeeGtext±Gρφπ≥u√tΞπνG√φπψψGψe√tΞπνGuψΞνΔGeveνtψGΞνGtΛeG oπφμuγacGψeeG
text±GfΞνaγGψtateGΞνGρρG√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2017SG__SGX_Y 4.2 22

320
veaψuφeμeνtGaν≥GzlmGaνaγyψΞψGπfG≥πu−γeT≥ΞffeφeνtΞaγGΞν√γuψΞveGΣetG√φπψψGψe√tΞπνψGΞνGρρG√πγγΞψΞπνψGatG
OGψτφt{ψ}faGPG}eVGaν≥G√φπψψGψe√tΞπνGφatΞπψGtπGYU_^Gaν≥G_G}eVUGJournaloofoHighoEnergyoPhysicsSG2017SG
YWX_SGX

5.4 34

319 |eaφ√ΛGfπφGeγe√tφπweaαGρφπ≥u√tΞπνGπfG√ΛaφΔΞνπψGΞνGfΞνaγGψtateψGwΞtΛGtwπGˇ�GγeρtπνψGΞνGρρG√πγγΞψΞπνψGatGOG
ψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 7

318 veaψuφeμeνtGπfGtΛeGρφπ≥u√tΞπνG√φπψψGψe√tΞπνGπfGaG’´ −πψπνGΞνGaψψπ√ΞatΞπνGwΞtΛGtwπG−GΣetψGΞνGρρG
√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2017SG__SGbY 4.2 7

317
veaψuφeμeνtGπfGtΛeG’–Gρφπ≥u√tΞπνG√φπψψGψe√tΞπνGΞνGρρG√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±Gaν≥G
a oπφμuγacGψeeGtext±Gaν≥Gψeaφ√ΛGfπφGaνπμaγπuψGtφΞργeGΔauΔeG√πuργΞνΔψGatG oπφμuγacGψeeGtext±UG
EuropeanoPhysicaloJournaloCSG2017SG__SGYZ^

4.2 21

316 veaψuφeμeνtGπfGρφπμρtGaν≥GνπνρφπμρtG oπφμuγacGψeeGtext±Gρφπ≥u√tΞπνGΞνG oπφμuγacGψeeGtext±Gaν≥G
 oπφμuγacGψeeGtext±G√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2017SG__SGY^b 4.2 26

315
jGψeaφ√ΛGfπφGνewGρΛeνπμeνaGΞνGρρG√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±GΞνGfΞνaγGψtateψGwΞtΛGμΞψψΞνΔG
tφaνψveφψeGμπμeνtuμGaν≥GatGγeaψtGπνeGΣetGuψΞνΔGtΛeG oπφμuγacGψeeGtext±GvaφΞa−γeUGEuropeanoPhysicalo
JournaloCSG2017SG__SGYb[

4.2 21

314 |eaφ√ΛGfπφGνewGρΛyψΞ√ψGΞνGtΛeGμπνπρΛπtπνGfΞνaγGψtateGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG
}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 11

313
veaψuφeμeνtGπfG≥πu−γeT≥ΞffeφeνtΞaγG√φπψψGψe√tΞπνψGfπφGtπρGτuaφαGρaΞφGρφπ≥u√tΞπνGΞνGρρG√πγγΞψΞπνψGatG
 oπφμuγacGψeeGtext± oπφμuγacGψeeGtext±Gaν≥GΞμρa√tGπνGρaφtπνG≥ΞψtφΞ−utΞπνGfuν√tΞπνψUGEuropeano
PhysicaloJournaloCSG2017SG__SG[]b

4.2 16

312 veaψuφeμeνtGπfGtΛeGΣetGμaψψGΞνGΛΞΔΛγyG−ππψte≥G oπφμuγacGψeeGtext±GeveνtψGfφπμGρρG√πγγΞψΞπνψGatG
 oπφμuγacGψeeGtext± oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2017SG__SG[^_ 4.2 14
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311 veaψuφeμeνtψGπfGtΛeGaψψπ√Ξate≥Gρφπ≥u√tΞπνGπfGaG–G−πψπνGaν≥G−GΣetψGΞνGρρG√πγγΞψΞπνψGatUGEuropeano
PhysicaloJournaloCSG2017SG__SG_]X 4.2 15

310 veaψuφeμeνtGπfGtΛeGtφaνψveφψeGμπμeνtuμGψρe√tφuμGπfGtΛeGqΞΔΔψG−πψπνGρφπ≥u√e≥GΞνGρρG√πγγΞψΞπνψG
atGOGψτφt{ψ}faGPG}eVGuψΞνΔGqGTgG’’G≥e√ayψUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 10

309 lΛaφΔe≥TρaφtΞ√γeGνu√γeaφGμπ≥ΞfΞ√atΞπνGfa√tπφψGΞνGy−y−Gaν≥Gρy−G√πγγΞψΞπνψGatGOG
ψτφt{ψ·{μatΛφμ{w}dμatΛφμ{w}}}f]UWYGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 64

308
|eaφ√ΛGfπφGOGμatΛφμ{t}πveφγΞνe{μatΛφμ{t}}GPGφeψπνaν√eψGΞνGΛΞΔΛγyG−ππψte≥GγeρtπνRΣetψGaν≥GfuγγyG
Λa≥φπνΞ√GfΞνaγGψtateψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG
2017SGYWX_SGX

5.4 17

307
|eaφ√ΛGfπφGaψψπ√Ξate≥Gρφπ≥u√tΞπνGπfG≥aφαGμatteφGwΞtΛGaGqΞΔΔψG−πψπνG≥e√ayΞνΔGtπGOG
μatΛφμ{−}πveφγΞνe{μatΛφμ{−}}GPGπφG˛‡˛‡GatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SG
YWX_SGX

5.4 9

306 x−ψeφvatΞπνGπfG”OX|PGρaΞφGρφπ≥u√tΞπνGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHigho
EnergyoPhysicsSG2017SGYWX_SGX 5.4 29

305
|eaφ√ΛGfπφGaνπμaγπuψG’t−G√πuργΞνΔψGaν≥GfγavπuφT√ΛaνΔΞνΔGνeutφaγG√uφφeνtψGΞνGtT√ΛaννeγGψΞνΔγeGtπρG
τuaφαGρφπ≥u√tΞπνGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}f_GPGaν≥GaG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SG
YWX_SGX

5.4 26

304 |eaφ√ΛGfπφGψΞνΔγeGρφπ≥u√tΞπνGπfGve√tπφTγΞαeGτuaφαψG≥e√ayΞνΔGtπGaG–G−πψπνGaν≥GaGtπρGπφGaG−πttπμG
τuaφαGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 8

303 veaψuφeμeνtGπfGtΛeGψeμΞγeρtπνΞ√GOGμatΛφμ{t}πveφγΞνe{μatΛφμ{t}}GPGRG˛‡Gρφπ≥u√tΞπνG√φπψψGψe√tΞπνGΞνG
ρρG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 7

302 veaψuφeμeνtψGπfGtΛeGρρGTgG’˛‡˛‡Gaν≥GρρGTgG–˛‡˛‡G√φπψψGψe√tΞπνψGaν≥GγΞμΞtψGπνGaνπμaγπuψGτuaφtΞ√GΔauΔeG
√πuργΞνΔψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 2

301 |eaφ√ΛGfπφGνewGρΛeνπμeνaGwΞtΛGtΛeGvaφΞa−γeGΞνGtΛeGaγγTΛa≥φπνΞ√GfΞνaγGψtateGρφπ≥u√e≥GΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2017SG__SG_XW 4.2 54

300 veaψuφeμeνtψGπfG≥ΞffeφeνtΞaγGρφπ≥u√tΞπνG√φπψψGψe√tΞπνψGfπφGaG–G−πψπνGΞνGaψψπ√ΞatΞπνGwΞtΛGΣetψGΞνGρρG
√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 11

299 |eaφ√ΛGfπφGΛeavyGφeψπνaν√eψG≥e√ayΞνΔGtπGtauGγeρtπνGρaΞφψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZG
PG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 19

298 |eaφ√ΛGfπφGeγe√tφπweaαGρφπ≥u√tΞπνGπfGaGve√tπφTγΞαeGτuaφαG≥e√ayΞνΔGtπGaGtπρGτuaφαGaν≥GaGqΞΔΔψG−πψπνG
uψΞνΔG−ππψte≥GtπρπγπΔΞeψGΞνGfuγγyGΛa≥φπνΞ√GfΞνaγGψtateψUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 9

297 veaψuφeμeνtGπfGtΛeGtφaνψveφψeGμπμeνtuμGψρe√tφaGπfGweaαGve√tπφG−πψπνψGρφπ≥u√e≥GΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 15

296 |uρρφeψψΞπνGaν≥GazΞμutΛaγGaνΞψπtφπρyGπfGρφπμρtGaν≥GνπνρφπμρtG oπφμuγacGψeeGtext±Gρφπ≥u√tΞπνGΞνG
y−y−G√πγγΞψΞπνψGatG oπφμuγacGψeeGtext± oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2017SG__SGY]Y 4.2 58

295 |eaφ√ΛeψGfπφGρaΞφGρφπ≥u√tΞπνGπfGtΛΞφ≥TΔeνeφatΞπνGψτuaφαψGΞνG oπφμuγacGψeeGtext± oπφμuγacGψeeGtext±G
ρρG√πγγΞψΞπνψUGEuropeanoPhysicaloJournaloCSG2017SG__SGZY_ 4.2 17

294 veaψuφeμeνtGπfGtΛeGtπρGτuaφαGμaψψGuψΞνΔGψΞνΔγeGtπρGτuaφαGeveνtψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatG
 oπφμuγacGψeeGtext±´ }eVUGEuropeanoPhysicaloJournaloCSG2017SG__SGZ][ 4.2 8

(2017-2017)

15



293 |eaφ√ΛeψGfπφGΞνvΞψΞ−γeG≥e√ayψGπfGtΛeGqΞΔΔψG−πψπνGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfG_SGaSGaν≥GXZG}eVUG
JournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 74

292 |eaφ√ΛGfπφGμaψψΞveGφeψπνaν√eψG≥e√ayΞνΔGΞνtπG’’SG’–GπφG––G−πψπνψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOG
ψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 19

291 |eaφ√ΛGfπφG≥aφαGμatteφGρφπ≥u√e≥GΞνGaψψπ√ΞatΞπνGwΞtΛGΛeavyTfγavπφGτuaφαGρaΞφψGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2017SG__SGa[] 4.2 22

290
veaψuφeμeνtGπfGeγe√tφπweaαTΞν≥u√e≥Gρφπ≥u√tΞπνGπfG’˛‡GwΞtΛGtwπGΣetψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG
}eVGaν≥G√πνψtφaΞνtψGπνGaνπμaγπuψGτuaφtΞ√GΔauΔeG√πuργΞνΔψUGJournaloofoHighoEnergyoPhysicsSG2017SG
YWX_SGX

5.4 9

289 |eaφ√ΛeψGfπφG’hG−πψπνψG≥e√ayΞνΔGtπGaGtπρGτuaφαGaν≥GaG−πttπμGτuaφαGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatG
XZG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 7

288 veaψuφeμeνtGπfGtΛeGΞν√γuψΞveGeνeφΔyGψρe√tφuμGΞνGtΛeGveφyGfπφwaφ≥G≥Ξφe√tΞπνGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 5

287 |eaφ√ΛGfπφG≥Ξφe√tGρφπ≥u√tΞπνGπfGψuρeφψyμμetφΞ√GρaφtνeφψGπfGtΛeGtπρGτuaφαGΞνGtΛeGaγγTΣetψGfΞνaγGψtateG
ΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 18

286 |eaφ√ΛGfπφGeγe√tφπweaαGρφπ≥u√tΞπνGπfG√ΛaφΔΞνπψGaν≥GνeutφaγΞνπψGΞνG’qGeveνtψGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 11

285
|eaφ√ΛGfπφGρaΞφGρφπ≥u√tΞπνGπfGve√tπφTγΞαeG}Gaν≥GkGτuaφαψGΞνGψΞνΔγeTγeρtπνGfΞνaγGψtateψGuψΞνΔG−ππψte≥G
ΣetGψu−ψtφu√tuφeGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG
2017SGYWX_SGX

5.4 20

284 |eaφ√ΛGfπφGtπρGψτuaφαGρaΞφGρφπ≥u√tΞπνGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVGuψΞνΔGψΞνΔγeGγeρtπνG
eveνtψUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 25

283 |eaφ√ΛGfπφGtπρGτuaφαG≥e√ayψGvΞaGqΞΔΔψT−πψπνTμe≥Ξate≥GfγavπφT√ΛaνΔΞνΔGνeutφaγG√uφφeνtψGΞνGρρG
√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 12

282
veaψuφeμeνtGπfGtΛeGOGμatΛφμ{t}πveφγΞνe{μatΛφμ{t}}GPGρφπ≥u√tΞπνG√φπψψGψe√tΞπνGuψΞνΔGeveνtψGwΞtΛG
πνeGγeρtπνGaν≥GatGγeaψtGπνeGΣetGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG
2017SGYWX_SGX

5.4 14

281 |eaφ√ΛGfπφGaGΛeavyGφeψπνaν√eG≥e√ayΞνΔGtπGaGtπρGτuaφαGaν≥GaGve√tπφTγΞαeGtπρGτuaφαGatGOGψτφt{ψ}fXZGPG
}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 4

280
|eaφ√ΛGfπφGρΛyψΞ√ψG−eyπν≥GtΛeGψtaν≥aφ≥Gμπ≥eγGΞνGeveνtψGwΞtΛGtwπGγeρtπνψGπfGψaμeGψΞΔνSGμΞψψΞνΔG
tφaνψveφψeGμπμeνtuμSGaν≥GΣetψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatUGEuropeanoPhysicaloJournaloCSG2017SG
__SG]_a

4.2 21

279 |eaφ√ΛGfπφGtπρGτuaφαGρaφtνeφψGwΞtΛG√ΛaφΔeG]VZGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUG
JournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 3

278 |eaφ√ΛGfπφGγΞΔΛtG−πψπνψGΞνG≥e√ayψGπfGtΛeGXY]GpeVGqΞΔΔψG−πψπνGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOG
ψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 21

277 veaψuφeμeνtψGπfGΣetG√ΛaφΔeGwΞtΛG≥ΞΣetGeveνtψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHigho
EnergyoPhysicsSG2017SGYWX_SGX 5.4 10

276 |eaφ√ΛGfπφGaψψπ√Ξate≥Gρφπ≥u√tΞπνGπfGaG–G−πψπνGwΞtΛGaGψΞνΔγeGtπρGτuaφαGaν≥GfπφGt–GfγavπuφT√ΛaνΔΞνΔG
Ξνteφa√tΞπνψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 10

Bo¯…ena Boimska
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275 |eaφ√ΛGfπφGνewGρΛyψΞ√ψGwΞtΛG≥ΞΣetGaνΔuγaφG≥ΞψtφΞ−utΞπνψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG
}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 11

274 |eaφ√ΛGfπφG≥aφαGμatteφGρφπ≥u√e≥GwΞtΛGaνGeνeφΔetΞ√GΣetGπφGaGΛa≥φπνΞ√aγγyG≥e√ayΞνΔG’GπφG–G−πψπνGatGOG
ψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 46

273
|eaφ√ΛGfπφGtΛΞφ≥TΔeνeφatΞπνGψ√aγaφGγeρtπτuaφαψGaν≥GΛeavyGφΞΔΛtTΛaν≥e≥GνeutφΞνπψGΞνGfΞνaγGψtateψGwΞtΛG
twπGtauGγeρtπνψGaν≥GtwπGΣetψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyo
PhysicsSG2017SGYWX_SGX

5.4 35

272 |eaφ√ΛGfπφGνewGρΛeνπμeνaGwΞtΛGμuγtΞργeG√ΛaφΔe≥GγeρtπνψGΞνGρφπtπνâ��ρφπtπνG√πγγΞψΞπνψGatGOψτφt{ψ}fG
XZPGOStextG{}eV}PUGEuropeanoPhysicaloJournaloCSG2017SG__SGX 4.2 2

271 |eaφ√ΛGfπφGΛeavyGφeψπνaν√eψGtΛatG≥e√ayGΞνtπGaGve√tπφG−πψπνGaν≥GaGqΞΔΔψG−πψπνGΞνGΛa≥φπνΞ√GfΞνaγG
ψtateψGatUGEuropeanoPhysicaloJournaloCSG2017SG__SG^Z^ 4.2 20

270 |eaφ√ΛGfπφGΛΞΔΛTμaψψG–˛‡Gφeψπνaν√eψGΞνGeReâ��˛‡Gaν≥G˛…GRG˛…Gâ��˛‡GfΞνaγGψtateψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOG
ψτφt{ψ}faGPGaν≥GXZG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 4

269
|eaφ√ΛGfπφGΛeavyGνeutφΞνπψGπφGtΛΞφ≥TΔeνeφatΞπνGγeρtπτuaφαψGΞνGfΞνaγGψtateψGwΞtΛGtwπGΛa≥φπνΞ√aγγyG
≥e√ayΞνΔGˇ�GγeρtπνψGaν≥GtwπGΣetψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHigho
EnergyoPhysicsSG2017SGYWX_SGX

5.4 18

268 |eaφ√ΛGfπφGlyGvΞπγatΞπνGΞνGOGtπveφγΞνe{t}GPGρφπ≥u√tΞπνGaν≥G≥e√ayGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOG
ψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 4

267 veaψuφeμeνtGπfGtΛeGtφΞργeT≥ΞffeφeνtΞaγG≥ΞΣetG√φπψψGψe√tΞπνGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGaν≥G
√πνψtφaΞνtψGπνGρaφtπνG≥ΞψtφΞ−utΞπνGfuν√tΞπνψUGEuropeanoPhysicaloJournaloCSG2017SG__SG_[^ 4.2 8

266 |eaφ√ΛGfπφGaGγΞΔΛtGρψeu≥πψ√aγaφGqΞΔΔψG−πψπνGρφπ≥u√e≥GΞνGaψψπ√ΞatΞπνGwΞtΛG−πttπμGτuaφαψGΞνGρρG
√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 7

265
|eaφ√ΛGfπφGψuρeφψyμμetφyGΞνGeveνtψGwΞtΛGatGγeaψtGπνeGρΛπtπνSGμΞψψΞνΔGtφaνψveφψeGμπμeνtuμSGaν≥G
γaφΔeGtφaνψveφψeGeveνtGa√tΞvΞtyGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHigho
EnergyoPhysicsSG2017SGYWX_SGX

5.4 10

264 veaψuφeμeνtψGπfGρφπρeφtΞeψGπfGtΛeGqΞΔΔψG−πψπνG≥e√ayΞνΔGΞνtπGtΛeGfπuφTγeρtπνGfΞνaγGψtateGΞνGρρG
√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 77

263 |eaφ√ΛGfπφG≥aφαGμatteφGaν≥GuνρaφtΞ√γeψGΞνGeveνtψGwΞtΛGaG–G−πψπνGaν≥GμΞψψΞνΔGtφaνψveφψeGμπμeνtuμG
ΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2017SGYWX_SGX 5.4 16

262 oπφwaφ≥T−a√αwaφ≥GaψyμμetφyGπfGmφeγγT”aνGγeρtπνGρaΞφψGΞνGρρG√πγγΞψΞπνψGatG oπφμuγacGψeeG
text± oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2016SG_^SGZY] 4.2 13

261 |eaφ√ΛGfπφGνewGρΛyψΞ√ψGΞνGψaμeTψΞΔνG≥ΞγeρtπνGeveνtψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatG oπφμuγacGψeeG
text±UGEuropeanoPhysicaloJournaloCSG2016SG_^SG[Zb 4.2 34

260 veaψuφeμeνtGπfG≥ΞΣetGazΞμutΛaγG≥e√πφφeγatΞπνGΞνGρρ´ √πγγΞψΞπνψGatG oπφμuγacGψeeGtext±UGEuropeano
PhysicaloJournaloCSG2016SG_^SG]Z^ 4.2 6

259 |eaφ√ΛGfπφG≥aφαGμatteφGρaφtΞ√γeψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVGuψΞνΔGtΛeGφazπφG
vaφΞa−γeψUGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 2

258 |eaφ√ΛGfπφGψG√ΛaννeγGψΞνΔγeGtπρGτuaφαGρφπ≥u√tΞπνGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}f_GPGaν≥GaG}eVUGJournaloofo
HighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 8

(2016-2017)
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257 veaψuφeμeνtGπfGΞν√γuψΞveGΣetGρφπ≥u√tΞπνGaν≥Gνu√γeaφGμπ≥ΞfΞ√atΞπνψGΞνGρy−G√πγγΞψΞπνψGatG oπφμuγacG
ψeeGtext±UGEuropeanoPhysicaloJournaloCSG2016SG_^SGZ_Y 4.2 24

256
veaψuφeμeνtGπfG≥ΞffeφeνtΞaγGaν≥GΞνteΔφate≥GfΞ≥u√ΞaγG√φπψψGψe√tΞπνψGfπφGqΞΔΔψG−πψπνGρφπ≥u√tΞπνGΞνG
tΛeGfπuφTγeρtπνG≥e√ayG√ΛaννeγGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}f_GPGaν≥GaG}eVUGJournaloofoHighoEnergyo
PhysicsSG2016SGYWX^SGX

5.4 15

255 veaψuφeμeνtGπfGtΛeGOGμatΛφμ{t}πveφγΞνe{μatΛφμ{t}}GPGρφπ≥u√tΞπνG√φπψψGψe√tΞπνGΞνGtΛeGe˛…G√ΛaννeγGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}f_GPGaν≥GaG}eVUGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 30

254 |eaφ√ΛGfπφGνewGρΛyψΞ√ψGwΞtΛGtΛeGvG}YGvaφΞa−γeGΞνGaγγTΣetψGfΞνaγGψtateψGρφπ≥u√e≥GΞνGρρG√πγγΞψΞπνψGatGOG
ψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 16

253 |eaφ√ΛGfπφG≥aφαGμatteφGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGaG}eVGwΞtΛGμΞψψΞνΔGtφaνψveφψeGμπμeνtuμGaν≥G
ve√tπφG−πψπνGtaΔΔe≥GΣetψUGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 9

252 nvΞ≥eν√eGfπφGex√γuψΞveG˛‡˛‡GTgG’GRG’Gâ��Gρφπ≥u√tΞπνGaν≥G√πνψtφaΞνtψGπνGaνπμaγπuψGτuaφtΞ√GΔauΔeG
√πuργΞνΔψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}f_GPGaν≥GaG}eVUGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 27

251 |eaφ√ΛGfπφGψuρeφψyμμetφyGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVGΞνGtΛeGψΞνΔγeTγeρtπνGfΞνaγGψtateGuψΞνΔG
tΛeGψuμGπfGμaψψeψGπfGγaφΔeTφa≥ΞuψGΣetψUGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 7

250 |eaφ√ΛGfπφG≥Ξφe√tGρaΞφGρφπ≥u√tΞπνGπfGψuρeφψyμμetφΞ√GtπρGτuaφαψG≥e√ayΞνΔGtπGaγγTΛa≥φπνΞ√GfΞνaγGψtateψG
ΞνGρρG√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2016SG_^SG[^W 4.2 14

249 jzΞμutΛaγG≥e√πφφeγatΞπνGπfGΣetψGwΞ≥eγyGψeρaφate≥GΞνGφaρΞ≥ΞtyGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}f_GPG}eVUG
JournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 9

248 yΛeνπμeνπγπΔΞ√aγGv||vGΞνteφρφetatΞπνGπfGlv|Gψeaφ√ΛeψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}f_GPGaν≥GaG}eVUG
JournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 11

247 veaψuφeμeνtGπfGtΛeGμaψψGπfGtΛeGtπρGτuaφαGΞνG≥e√ayψGwΞtΛGaGsVˇ�GμeψπνGΞνGρρG√πγγΞψΞπνψGatGaG}eVUG
JournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 5

246 veaψuφeμeνtGπfGtΛeGΞν√γuψΞveGΣetG√φπψψGψe√tΞπνGΞνGρρG√πγγΞψΞπνψGatGOψτφt{ψ}GfGYU_^StextG{}eV}PUG
EuropeanoPhysicaloJournaloCSG2016SG_^SGX 4.2 17

245
veaψuφeμeνtGπfG oπφμuγacGψeeGtext±Gρφπ≥u√tΞπνGwΞtΛGa≥≥ΞtΞπνaγGΣetGa√tΞvΞtySGΞν√γu≥ΞνΔG oπφμuγacGψeeG
text±GτuaφαGΣetψSGΞνGtΛeG≥ΞγeρtπνG≥e√ayG√ΛaννeγGuψΞνΔGρρG√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±UGEuropeano
PhysicaloJournaloCSG2016SG_^SGZ_b

4.2 20

244 veaψuφeμeνtGπfGtΛeG≥ΞffeφeνtΞaγG√φπψψGψe√tΞπνGaν≥G√ΛaφΔeGaψyμμetφyGfπφGΞν√γuψΞveG oπφμuγacGψeeG
text±Gρφπ≥u√tΞπνGatG oπφμuγacGψeeGtext±G}eVUGEuropeanoPhysicaloJournaloCSG2016SG_^SG[^b 4.2 37

243 x−ψeφvatΞπνGπfGtπρGτuaφαGρaΞφψGρφπ≥u√e≥GΞνGaψψπ√ΞatΞπνGwΞtΛGaGve√tπφG−πψπνGΞνGρρG√πγγΞψΞπνψGatGOG
ψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 18

242 |eaφ√ΛGfπφG’hGTgGt−GΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG
2016SGYWX^SGX 5.4 2

241 lπφφeγatΞπνψG−etweeνGΣetψGaν≥G√ΛaφΔe≥GρaφtΞ√γeψGΞνGy−y−Gaν≥GρρG√πγγΞψΞπνψGatGOG
ψτφt{ψ·{μatΛφμ{ww}}}fYU_^GPG}eVUGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 21

240 |eaφ√ΛGfπφGtΛeGρφπ≥u√tΞπνGπfGaνGex√Ξte≥G−πttπμGτuaφαG≥e√ayΞνΔGtπGt’GΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatG
OGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 2
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239 |eaφ√ΛGfπφGex√Ξte≥GγeρtπνψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyo
PhysicsSG2016SGYWX^SGX 5.4 10

238 veaψuφeμeνtGπfGtΛeG oπφμuγacGψeeGtext±Gρφπ≥u√tΞπνG√φπψψGψe√tΞπνGΞνGtΛeGaγγTΣetψGfΞνaγGψtateGΞνGρρG
√πγγΞψΞπνψGatG oπφμuγacGψeeGtext± oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2016SG_^SGXYa 4.2 21

237 nveνtGΔeνeφatπφGtuνeψGπ−taΞνe≥GfφπμGuν≥eφγyΞνΔGeveνtGaν≥GμuγtΞρaφtπνGψ√atteφΞνΔGμeaψuφeμeνtψUG
EuropeanoPhysicaloJournaloCSG2016SG_^SGX]] 4.2 250

236 |eaφ√ΛGfπφGμaψψΞveG’qGφeψπνaν√eψG≥e√ayΞνΔGΞνtπGtΛeG oπφμuγacGψeeGtext±GfΞνaγGψtateGatG oπφμuγacGψeeG
text± oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2016SG_^SGYZ_ 4.2 19

235 |eaφ√ΛGfπφGaGμaψψΞveGφeψπνaν√eG≥e√ayΞνΔGΞνtπGaGqΞΔΔψG−πψπνGaν≥GaG’GπφG–G−πψπνGΞνGΛa≥φπνΞ√GfΞνaγG
ψtateψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 14

234 veaψuφeμeνtGπfGtπρGτuaφαGρπγaφΞψatΞπνGΞνGtT√ΛaννeγGψΞνΔγeGtπρGτuaφαGρφπ≥u√tΞπνUGJournaloofoHigho
EnergyoPhysicsSG2016SGYWX^SGX 5.4 7

233 |eaφ√ΛGfπφGΛeavyGvaΣπφaνaGνeutφΞνπψGΞνGe´–e´–RGΣetψGaν≥Ge´–G˛…G´–RGΣetψGeveνtψGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 28

232
|eaφ√ΛGfπφGaGveφyGγΞΔΛtGwv||vGqΞΔΔψG−πψπνGρφπ≥u√e≥GΞνG≥e√ayψGπfGtΛeGXY]GpeVGψ√aγaφG−πψπνGaν≥G
≥e√ayΞνΔGΞνtπGˇ�GγeρtπνψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2016SG
YWX^SGX

5.4 16

231 veaψuφeμeνtGπfG≥ΞffeφeνtΞaγG√φπψψGψe√tΞπνψGfπφGqΞΔΔψG−πψπνGρφπ≥u√tΞπνGΞνGtΛeG≥ΞρΛπtπνG≥e√ayG
√ΛaννeγGΞνGρρG√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2016SG_^SGXZ 4.2 35

230
|eaφ√ΛGfπφGνewGρΛyψΞ√ψGΞνGfΞνaγGψtateψGwΞtΛGtwπGπρρπψΞteTψΞΔνSGψaμeTfγavπφGγeρtπνψSGΣetψSGaν≥GμΞψψΞνΔG
tφaνψveφψeGμπμeνtuμGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}fXZGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2016SG
YWX^SGX

5.4 7

229 me√πμρπψΞνΔGtφaνψveφψeGμπμeνtuμG−aγaν√eG√πνtφΞ−utΞπνψGfπφGτueν√Λe≥GΣetψGΞνGy−y−G√πγγΞψΞπνψGatGOG
ψτφt{ψ·{μatΛφμ{w}dμatΛφμ{w}}}fYU_^GPG}eVUGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 13

228 veaψuφeμeνtGπfGtΛeG≥πu−γeT≥ΞffeφeνtΞaγGΞν√γuψΞveGΣetG√φπψψGψe√tΞπνGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatG
 oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2016SG_^SG[]X 4.2 36

227 veaψuφeμeνtGπfGtΛeG oπφμuγacGψeeGtext±G√φπψψGψe√tΞπνGΞνGρρG√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±G}eVaν≥G
γΞμΞtψGπνGaνπμaγπuψGΔauΔeG√πuργΞνΔψUGEuropeanoPhysicaloJournaloCSG2016SG_^SG[WX 4.2 38

226 |eaφ√ΛGfπφGΛeavyGφeψπνaν√eψG≥e√ayΞνΔGtπGtwπGqΞΔΔψG−πψπνψGΞνGfΞνaγGψtateψG√πνtaΞνΞνΔGfπuφG−GτuaφαψUG
EuropeanoPhysicaloJournaloCSG2016SG_^SGZ_X 4.2 25

225 |eaφ√ΛGfπφGqΞΔΔψG−πψπνGπffTψΛeγγGρφπ≥u√tΞπνGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatG_Gaν≥GaG}eVGaν≥G
≥eφΞvatΞπνGπfG√πνψtφaΞνtψGπνGΞtψGtπtaγG≥e√ayGwΞ≥tΛUGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 14

224
|eaφ√ΛGfπφGγeρtπνGfγavπuφGvΞπγatΞνΔG≥e√ayψGπfGΛeavyGφeψπνaν√eψGaν≥GτuaνtuμG−γa√αGΛπγeψGtπGaνG
 oπφμuγacGψeeGtext±GρaΞφGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournalo
CSG2016SG_^SGZX_

4.2 9

223 veaψuφeμeνtGπfGeγe√tφπweaαGρφπ≥u√tΞπνGπfGaG’G−πψπνGaν≥GtwπGfπφwaφ≥GΣetψGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 4

222 yφπ≥u√tΞπνGπfG≥euteφΞuμSGtφΞtΞuμSGaν≥GqeZGΞνG√eνtφaγGy−GRGy−G√πγγΞψΞπνψGatGYWjSZWjS[WjSaWjSGaν≥G
X]ajGpeVGatGtΛeGln{wG|uρeφGyφπtπνG|yν√ΛφπtφπνUGPhysicaloReviewoCSG2016SGb[SG 2.7 49
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221 veaψuφeμeνtGπfGtφaνψveφψeGμπμeνtuμGφeγatΞveGtπG≥ΞΣetGψyψteμψGΞνGy−y−Gaν≥GρρG√πγγΞψΞπνψGatGOG
ψτφt{ψ·{μatΛφμ{ww}}}fYU_^GPG}eVUGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 21

220 |eaφ√ΛGfπφGaνπμaγπuψGψΞνΔγeGtπρGτuaφαGρφπ≥u√tΞπνGΞνGaψψπ√ΞatΞπνGwΞtΛGaGρΛπtπνGΞνGρρG√πγγΞψΞπνψGatGOG
ψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 20

219 |eaφ√ΛGfπφG≥Ξφe√tGρaΞφGρφπ≥u√tΞπνGπfGψ√aγaφGtπρGτuaφαψGΞνGtΛeGψΞνΔγeTGaν≥G≥ΞγeρtπνG√ΛaννeγψGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 6

218 |eaφ√ΛGfπφGtΛeGaψψπ√Ξate≥Gρφπ≥u√tΞπνGπfGaGqΞΔΔψG−πψπνGwΞtΛGaGψΞνΔγeGtπρGτuaφαGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2016SGYWX^SGX 5.4 10

217 |eaφ√ΛGfπφGaGψtaν≥aφ≥Gμπ≥eγGqΞΔΔψG−πψπνGρφπ≥u√e≥GΞνGaψψπ√ΞatΞπνGwΞtΛGaGtπρTτuaφαGρaΞφGaν≥G
≥e√ayΞνΔGtπG−πttπμGτuaφαψGuψΞνΔGaGμatφΞxGeγeμeνtGμetΛπ≥UGEuropeanoPhysicaloJournaloCSG2015SG_]SGY]X 4.2 55

216 veaψuφeμeνtGπfGeγe√tφπweaαGρφπ≥u√tΞπνGπfGtwπGΣetψGΞνGaψψπ√ΞatΞπνGwΞtΛGaG–G−πψπνGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2015SG_]SG^^ 4.2 21

215 veaψuφeμeνtψGπfG≥ΞffeφeνtΞaγGaν≥G≥πu−γeT≥ΞffeφeνtΞaγGmφeγγT”aνG√φπψψGψe√tΞπνψGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatG oπφμuγacGψeeGtext± oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2015SG_]SGX[_ 4.2 50

214 |eaφ√ΛGfπφG≥e√ayψGπfGψtπρρe≥GγπνΔTγΞve≥GρaφtΞ√γeψGρφπ≥u√e≥GΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatG oπφμuγacG
ψeeGtext±UGEuropeanoPhysicaloJournaloCSG2015SG_]SGX]X 4.2 33

213 veaψuφeμeνtGπfGtΛeG’G−πψπνGΛeγΞ√ΞtyGΞνGeveνtψGwΞtΛGaGψΞνΔγeGφe√πνψtφu√te≥GtπρGτuaφαGΞνGρρG
√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 19

212
veaψuφeμeνtGπfGtΛeGφatΞπGπfGtΛeGρφπ≥u√tΞπνG√φπψψGψe√tΞπνψGtΞμeψG−φaν√ΛΞνΔGfφa√tΞπνψGπfGkG´–√GGTgGsVˇ�ˇ�G
´–Gaν≥Gk´–GTgGsVˇ�tG´–Gaν≥GOGμatΛφμ{μatΛ√aγ{k}}γeftO{μatΛφμ{k}}·{μatΛφμ{√}}^{ρμ}tπGμatΛφμ{s}VρψΞG
{ρΞ}^{ρμG}{ρΞ}^{ρμG}{ρΞ}^{μρ}φΞΔΛtPVμatΛφμ{μatΛ√aγ{k}}γeftO{μatΛφμ{k}}·{μatΛφμ{√}}^{ρμ}tπG
μatΛφμ{s}VρψΞG{ρΞ}^{ρμ}φΞΔΛtPGPGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}f_GPG}eVUGJournaloofoHighoEnergyoPhysicsSG
2015SGYWX]SGX

5.4 13

211 |eaφ√ΛGfπφG≥ΞψaρρeaφΞνΔGtφa√αψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyo
PhysicsSG2015SGYWX]SGX 5.4 35

210 |tu≥yGπfG–Gρφπ≥u√tΞπνGΞνGy−y−Gaν≥GρρG√πγγΞψΞπνψGatGOGψτφt{ψ·{μatΛφμ{ww}}}fYU_^GPG}eVGΞνGtΛeG≥ΞμuπνG
aν≥G≥Ξeγe√tφπνG≥e√ayG√ΛaννeγψUGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 18

209 |eaφ√ΛGfπφGρΛyψΞ√ψG−eyπν≥GtΛeGψtaν≥aφ≥Gμπ≥eγGΞνG≥ΞγeρtπνGμaψψGψρe√tφaGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψG
atGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 69

208 veaψuφeμeνtGπfGtΛeGuν≥eφγyΞνΔGeveνtGa√tΞvΞtyGuψΞνΔG√ΛaφΔe≥TρaφtΞ√γeGΣetψGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}fYU_^GPG}eVUGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 6

207 |eaφ√ΛGfπφG≥aφαGμatteφSGextφaG≥ΞμeνψΞπνψSGaν≥GuνρaφtΞ√γeψGΞνGμπνπΣetGeveνtψGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatG oπφμuγacGψeeGtext± oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2015SG_]SGYZ] 4.2 250

206
lπνψtφaΞνtψGπνGρaφtπνG≥ΞψtφΞ−utΞπνGfuν√tΞπνψGaν≥Gextφa√tΞπνGπfGtΛeGψtφπνΔG√πuργΞνΔG√πνψtaνtGfφπμG
tΛeGΞν√γuψΞveGΣetG√φπψψGψe√tΞπνGΞνGρρG√πγγΞψΞπνψGatG oπφμuγacGψeeGtext± oπφμuγacGψeeGtext±UGEuropeano
PhysicaloJournaloCSG2015SG_]SGYaa

4.2 37

205 wu√γeaφGeffe√tψGπνGtΛeGtφaνψveφψeGμπμeνtuμGψρe√tφaGπfG√ΛaφΔe≥GρaφtΞ√γeψGΞνGρy−G√πγγΞψΞπνψGatG
 oπφμuγacGψeeGtext± oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2015SG_]SGYZ_ 4.2 48

204 mΞψtφΞ−utΞπνψGπfGtπρπγπΔΞ√aγGπ−ψeφva−γeψGΞνGΞν√γuψΞveGtΛφeeTGaν≥GfπuφTΣetGeveνtψGΞνGρρG√πγγΞψΞπνψGatG
 oπφμuγacGψeeGtext± oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2015SG_]SGZWY 4.2 4
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203
lπνψtφaΞνtψGπνGtΛeGρv||vSGjv|kGμπ≥eγGaν≥GπνGπtΛeφGμπ≥eγψGfφπμGtΛeGψeaφ√ΛGfπφGγπνΔTγΞve≥G
√ΛaφΔe≥GρaφtΞ√γeψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG
2015SG_]SGZY]

4.2 24

202
veaψuφeμeνtGπfGeveνtT−yTeveνtGtφaνψveφψeGμπμeνtuμGaν≥GμuγtΞργΞ√ΞtyGfγu√tuatΞπνψGuψΞνΔGψtφπνΔγyG
ΞνteνψΞveGμeaψuφeψG˛� y}Sw±Gaν≥G˛£ y}Sw±GΞνGνu√γeuψTνu√γeuψG√πγγΞψΞπνψGatGtΛeGln{wG|uρeφGyφπtπνG
|yν√ΛφπtφπνUGPhysicaloReviewoCSG2015SGbYSG

2.7 10

201
|eaφ√ΛGfπφGρΛyψΞ√ψG−eyπν≥GtΛeGψtaν≥aφ≥Gμπ≥eγGΞνGeveνtψGwΞtΛGtwπGγeρtπνψSGΣetψSGaν≥GμΞψψΞνΔG
tφaνψveφψeGμπμeνtuμGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGaG}eVUGJournaloofoHighoEnergyoPhysicsSG2015SG
YWX]SGX

5.4 22

200 |eaφ√ΛGfπφGtΛΞφ≥TΔeνeφatΞπνGψ√aγaφGγeρtπτuaφαψGΞνGtΛeGtˇ�G√ΛaννeγGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOG
ψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 19

199 |eaφ√ΛeψGfπφGψuρeφψyμμetφyGuψΞνΔGtΛeGvG}YGvaφΞa−γeGΞνGΛa≥φπνΞ√GeveνtψGρφπ≥u√e≥GΞνGρρG√πγγΞψΞπνψGatG
aG}eVUGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 26

198 |eaφ√ΛeψGfπφGtΛΞφ≥TΔeνeφatΞπνGψτuaφαGρφπ≥u√tΞπνGΞνGfuγγyGΛa≥φπνΞ√GfΞνaγGψtateψGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 33

197 |eaφ√ΛGfπφGtΛeGρφπ≥u√tΞπνGπfG≥aφαGμatteφGΞνGaψψπ√ΞatΞπνGwΞtΛGtπρTτuaφαGρaΞφψGΞνGtΛeGψΞνΔγeTγeρtπνG
fΞνaγGψtateGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 17

196 |eaφ√ΛGfπφGaG√ΛaφΔe≥GqΞΔΔψG−πψπνGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG
2015SGYWX]SGX 5.4 61

195 |eaφ√ΛGfπφGψuρeφψyμμetφyGΞνGtΛeGve√tπφT−πψπνGfuψΞπνGtπρπγπΔyGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOG
ψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 11

194 |eaφ√ΛGfπφGaGγΞΔΛtG√ΛaφΔe≥GqΞΔΔψG−πψπνG≥e√ayΞνΔGtπGOGμatΛφμ{√}πveφγΞνe{μatΛφμ{ψ}}GPGΞνGρρG√πγγΞψΞπνψG
atGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGXTZ_ 5.4 33

193 |eaφ√ΛGfπφGve√tπφTγΞαeG}GτuaφαψG≥e√ayΞνΔGtπGtπρGτuaφαψGaν≥GqΞΔΔψG−πψπνψGΞνGtΛeGaγγTΛa≥φπνΞ√G√ΛaννeγG
uψΞνΔGΣetGψu−ψtφu√tuφeUGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 16

192 |eaφ√ΛGfπφGνeutφaγG√πγπφTπ√tetGweaαTtφΞργetGψ√aγaφGρaφtΞ√γeψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG
}eVUGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4

191 |eaφ√ΛGfπφGaGqΞΔΔψG−πψπνGΞνGtΛeGμaψψGφaνΔeGfφπμGX[]GtπGXWWWGpeVG≥e√ayΞνΔGtπGaGρaΞφGπfG’GπφG–G
−πψπνψUGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 73

190 lφΞtΞ√aγGfγu√tuatΞπνψGπfGtΛeGρφπtπνG≥eνψΞtyGΞνGjRjG√πγγΞψΞπνψGatGX]ajGpeVUGEuropeanoPhysicaloJournalo
CSG2015SG_]SGX 4.2 25

189
yφe√ΞψeG≥eteφμΞνatΞπνGπfGtΛeGμaψψGπfGtΛeGqΞΔΔψG−πψπνGaν≥GteψtψGπfG√πμρatΞ−ΞγΞtyGπfGΞtψG√πuργΞνΔψG
wΞtΛGtΛeGψtaν≥aφ≥Gμπ≥eγGρφe≥Ξ√tΞπνψGuψΞνΔGρφπtπνG√πγγΞψΞπνψGatG_Gaν≥Ga oπφμuγacGψeeGtext±UGEuropeano
PhysicaloJournaloCSG2015SG_]SGYXY

4.2 399

188 veaψuφeμeνtGπfGtΛeG–˛‡Gρφπ≥u√tΞπνG√φπψψGψe√tΞπνGΞνGρρG√πγγΞψΞπνψGatGaG}eVGaν≥Gψeaφ√ΛGfπφGaνπμaγπuψG
tφΞργeGΔauΔeG−πψπνG√πuργΞνΔψUGJournaloofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 7

187
veaψuφeμeνtGπfGtΛeGΞν√γuψΞveGZTΣetGρφπ≥u√tΞπνG≥ΞffeφeνtΞaγG√φπψψGψe√tΞπνGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψG
atG_G}eV´ aν≥G≥eteφμΞνatΞπνGπfGtΛeGψtφπνΔG√πuργΞνΔG√πνψtaνtGΞνGtΛeG}eV´ φaνΔeUGEuropeanoPhysicalo
JournaloCSG2015SG_]SGXa^

4.2 41

186 veaψuφeμeνtGπfGtΛeG≥ΞffeφeνtΞaγG√φπψψGψe√tΞπνGfπφGtπρGτuaφαGρaΞφGρφπ≥u√tΞπνGΞνGρρG√πγγΞψΞπνψGatG
 oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2015SG_]SG][Y 4.2 98
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185
veaψuφeμeνtψGπfGtΛeG oπφμuγacGψeeGtext± oπφμuγacGψeeGtext±Gρφπ≥u√tΞπνG√φπψψGψe√tΞπνψGΞνGtΛeG
 oπφμuγacGψeeGtext±G√ΛaννeγGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±Gaν≥G oπφμuγacGψeeG
text±Gaν≥G√πμ−Ξνe≥G√πνψtφaΞνtψGπνGtφΞργeGΔauΔeG√πuργΞνΔψUGEuropeanoPhysicaloJournaloCSG2015SG_]SG]XX

4.2 25

184 lπμρaφΞψπνGπfGtΛeG–V˛‡GQGRGΣetψGtπG˛‡GRGΣetψG√φπψψGψe√tΞπνψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournalo
ofoHighoEnergyoPhysicsSG2015SGYWX]SGX 5.4 5

183 |eaφ√ΛGfπφGνeutφaγGv||vGqΞΔΔψG−πψπνψG≥e√ayΞνΔGΞνtπGaGρaΞφGπfG−πttπμGτuaφαψUGJournaloofoHigho
EnergyoPhysicsSG2015SGYWX]SGX 5.4 18

182 veaψuφeμeνtGπfGtΛeGOGtπveφγΞνe{t}GPGρφπ≥u√tΞπνG√φπψψGψe√tΞπνGΞνGtΛeG≥ΞγeρtπνG√ΛaννeγGΞνGρρG√πγγΞψΞπνψG
atGOGψτφt{ψ}GPGfGaG}eVUGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 43

181 |tu≥ΞeψGπfGazΞμutΛaγG≥ΞΛa≥φπνG√πφφeγatΞπνψGΞνGuγtφaT√eνtφaγGy−y−G√πγγΞψΞπνψGatGOGψτφt{{{ψ·{wwG}}}}GPG
fYU_^G}eVUGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 60

180 veaψuφeμeνtGπfGaψψπ√Ξate≥G’GRG√ΛaφμGρφπ≥u√tΞπνGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfG_G}eVUGJournaloofo
HighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 37

179 |eaφ√ΛGfπφGνewGρΛyψΞ√ψGΞνGeveνtψGwΞtΛGψaμeTψΞΔνG≥ΞγeρtπνψGaν≥GΣetψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGaG
}eVUGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 38

178 |tu≥ΞeψGπfG≥ΞΣetGtφaνψveφψeGμπμeνtuμG−aγaν√eGaν≥Gρψeu≥πφaρΞ≥ΞtyG≥ΞψtφΞ−utΞπνψGΞνGρy−G√πγγΞψΞπνψGatG
Oψτφt{ψ·{μatΛφμ{ww}}}GfG]UWYPGOStextG{}eV}PUGEuropeanoPhysicaloJournaloCSG2014SG_[SGX 4.2 67

177 veaψuφeμeνtGπfG’–Gaν≥G––Gρφπ≥u√tΞπνGΞνGρρG√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±GΞνGfΞνaγGψtateψGwΞtΛG
−TtaΔΔe≥GΣetψUGEuropeanoPhysicaloJournaloCSG2014SG_[SGYb_Z 4.2 16

176 |eaφ√ΛGfπφGΞνvΞψΞ−γeG≥e√ayψGπfGqΞΔΔψG−πψπνψGΞνGtΛeGve√tπφG−πψπνGfuψΞπνGaν≥Gaψψπ√Ξate≥G–qG
ρφπ≥u√tΞπνGμπ≥eψUGEuropeanoPhysicaloJournaloCSG2014SG_[SGYbaW 4.2 131

175 veaψuφeμeνtGπfGΣetGμuγtΞργΞ√ΞtyG≥ΞψtφΞ−utΞπνψGΞνG oπφμuγacGψeeGtext±Gρφπ≥u√tΞπνGΞνGρρG√πγγΞψΞπνψGatG
 oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2014SG_[SGZWX[ 4.2 11

174 |tu≥yGπfG≥πu−γeGρaφtπνGψ√atteφΞνΔGuψΞνΔG’GRGYTΣetGeveνtψGΞνGρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfG_G
}eVUGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 61

173 nveνtGa√tΞvΞtyG≥eρeν≥eν√eGπfGOG”GPOν|PGρφπ≥u√tΞπνGΞνGOGψτφt{{{ψ·{wwG}}}}GPGfG]UWYG}eVGρy−Gaν≥GOGψτφt{ψ}GPG
fGYU_^G}eVGρρG√πγγΞψΞπνψUGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 42

172 UGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 18

171 nvΞ≥eν√eGfπφGtΛeGXY]GpeVGqΞΔΔψG−πψπνG≥e√ayΞνΔGtπGaGρaΞφGπfGˇ�GγeρtπνψUGJournaloofoHighoEnergyoPhysics
SG2014SGYWX[SGX 5.4 101

170 |eaφ√ΛGfπφG’hGTgGt−G≥e√ayψGΞνGtΛeGγeρtπνGRGΣetψGfΞνaγGψtateGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGaG}eVUGJournalo
ofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 23

169 veaψuφeμeνtGπfGtΛeGtφΞργeT≥ΞffeφeνtΞaγG√φπψψGψe√tΞπνGfπφGρΛπtπνGRGΣetψGρφπ≥u√tΞπνGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfG_G}eVUGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 15

168 |eaφ√ΛGfπφGνewGρΛyψΞ√ψGΞνGtΛeGμuγtΞΣetGaν≥GμΞψψΞνΔGtφaνψveφψeGμπμeνtuμGfΞνaγGψtateGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGaG}eVUGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 81
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167 veaψuφeμeνtGπfGtΛeGtT√ΛaννeγGψΞνΔγeTtπρTτuaφαGρφπ≥u√tΞπνG√φπψψGψe√tΞπνGaν≥GπfGtΛeG|VGt−|GltvG
μatφΞxGeγeμeνtGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGaG}eVUGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 48

166 veaψuφeμeνtGπfGtΛeGρφπ≥u√tΞπνG√φπψψGψe√tΞπνψGfπφGaG–G−πψπνGaν≥GπνeGπφGμπφeG−GΣetψGΞνGρρG√πγγΞψΞπνψG
atGOGψτφt{ψ}GPGfG_G}eVUGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 21

165 |eaφ√ΛGfπφGρaΞφGρφπ≥u√tΞπνGπfGex√Ξte≥GtπρGτuaφαψGΞνGtΛeGγeρtπνGRGΣetψGfΞνaγGψtateUGJournaloofoHigho
EnergyoPhysicsSG2014SGYWX[SGX 5.4 3

164 |eaφ√ΛGfπφGμaψψΞveGφeψπνaν√eψGΞνG≥ΞΣetGψyψteμψG√πνtaΞνΞνΔGΣetψGtaΔΔe≥GaψG’GπφG–G−πψπνG≥e√ayψGΞνGρρG
√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfGaG}eVUGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 74

163 |eaφ√ΛGfπφGμaψψΞveGφeψπνaν√eψG≥e√ayΞνΔGΞνtπGρaΞφψGπfG−ππψte≥G−πψπνψGΞνGψeμΞTγeρtπνΞ√GfΞνaγGψtateψG
atGOGψτφt{ψ}GPGfGaG}eVUGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 59

162 veaψuφeμeνtGπfGtΛeGtπρTτuaφαGμaψψGΞνGaγγTΣetψG oπφμuγacGψeeGtext±GeveνtψGΞνGρρG√πγγΞψΞπνψGatG
 oπφμuγacGψeeGtext±G}eVUGEuropeanoPhysicaloJournaloCSG2014SG_[SGY_]a 4.2 21

161 |tu≥yGπfGtΛeGρφπ≥u√tΞπνGπfG√ΛaφΔe≥GρΞπνψSGαaπνψSGaν≥GρφπtπνψGΞνGρy−G√πγγΞψΞπνψGatG oπφμuγacGψeeG
text±]UWY oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2014SG_[SGYa[_ 4.2 71

160 yφπ−ΞνΔG√πγπφG√πΛeφeν√eGeffe√tψGΞνGρρG√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG
2014SG_[SGYbWX 4.2 13

159 |eaφ√ΛGfπφGΛeavyGνeutφΞνπψGaν≥G oπφμuγacGψeeGtext±G−πψπνψGwΞtΛGφΞΔΛtTΛaν≥e≥G√πuργΞνΔψGΞνG
ρφπtπνTρφπtπνG√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2014SG_[SGZX[b 4.2 149

158 veaψuφeμeνtGπfGtπρGτuaφαTaνtΞτuaφαGρaΞφGρφπ≥u√tΞπνGΞνGaψψπ√ΞatΞπνGwΞtΛGaG’GπφG–G−πψπνGΞνGρρG
√πγγΞψΞπνψGatG oπφμuγacGψeeGtext± oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2014SG_[SGZW^W 4.2 29

157 veaψuφeμeνtGπfG≥ΞffeφeνtΞaγG√φπψψGψe√tΞπνψGfπφGtΛeGρφπ≥u√tΞπνGπfGaGρaΞφGπfGΞψπγate≥GρΛπtπνψGΞνGρρG
√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2014SG_[SGZXYb 4.2 29

156 |eaφ√ΛGfπφGνeutφaγGv||vGqΞΔΔψG−πψπνψG≥e√ayΞνΔGtπGaGρaΞφGπfGtauGγeρtπνψGΞνGρρG√πγγΞψΞπνψUGJournaloofo
HighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 70

155 veaψuφeμeνtGπfGρψeu≥πφaρΞ≥ΞtyG≥ΞψtφΞ−utΞπνψGπfG√ΛaφΔe≥GρaφtΞ√γeψGΞνGρφπtπνâ��ρφπtπνG√πγγΞψΞπνψGatG
Oψτφt{ψ}GfGaPG}eVG−yGtΛeGlv|Gaν≥G}x}nvGexρeφΞμeνtψUGEuropeanoPhysicaloJournaloCSG2014SG_[SGX 4.2 37

154 |eaφ√ΛeψGfπφGeγe√tφπweaαGρφπ≥u√tΞπνGπfG√ΛaφΔΞνπψSGνeutφaγΞνπψSGaν≥GψγeρtπνψG≥e√ayΞνΔGtπGγeρtπνψG
aν≥G’SG–SGaν≥GqΞΔΔψG−πψπνψGΞνGρρG√πγγΞψΞπνψGatGa´ }eVUGEuropeanoPhysicaloJournaloCSG2014SG_[SGZWZ^ 4.2 183

153 veaψuφeμeνtGπfGρφπμρtGsVˇ�GρaΞφGρφπ≥u√tΞπνGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfG_G}evUGJournaloofoHigho
EnergyoPhysicsSG2014SGYWX[SGX 5.4 41

152 x−ψeφvatΞπνGπfGtΛeG≥ΞρΛπtπνG≥e√ayGπfGtΛeGqΞΔΔψG−πψπνGaν≥GμeaψuφeμeνtGπfGΞtψGρφπρeφtΞeψUG
EuropeanoPhysicaloJournaloCSG2014SG_[SGZW_^ 4.2 239

151 yΛaψeTψρa√eG≥eρeν≥eν√eGπfGρaφtΞ√γeTφatΞπGfγu√tuatΞπνψGΞνGy−GRGy−G√πγγΞψΞπνψGfφπμGYWjGtπGX]ajGpeVG
−eaμGeνeφΔyUGPhysicaloReviewoCSG2014SGabSG 2.7 13

150 |eaφ√ΛGfπφGtΛeGaψψπ√Ξate≥Gρφπ≥u√tΞπνGπfGtΛeGqΞΔΔψG−πψπνGwΞtΛGaGtπρTτuaφαGρaΞφUGJournaloofoHigho
EnergyoPhysicsSG2014SGYWX[SGX 5.4 45
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149 |tu≥yGπfGΛa≥φπνΞ√GeveνtTψΛaρeGvaφΞa−γeψGΞνGμuγtΞΣetGfΞνaγGψtateψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}GfG_GPG}eVUG
JournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 3

148 |eaφ√ΛGfπφGψtaν≥aφ≥Gμπ≥eγGρφπ≥u√tΞπνGπfGfπuφGtπρGτuaφαψGΞνGtΛeGγeρtπνGRGΣetψG√ΛaννeγGΞνGρρG
√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 15

147 r≥eνtΞfΞ√atΞπνGte√ΛνΞτueψGfπφGΛΞΔΛγyG−ππψte≥G’G−πψπνψGtΛatG≥e√ayGΞνtπGΛa≥φπνψUGJournaloofoHigho
EnergyoPhysicsSG2014SGYWX[SGX 5.4 32

146 veaψuφeμeνtGπfGqΞΔΔψG−πψπνGρφπ≥u√tΞπνGaν≥GρφπρeφtΞeψGΞνGtΛeG’’G≥e√ayG√ΛaννeγGwΞtΛGγeρtπνΞ√G
fΞνaγGψtateψUGJournaloofoHighoEnergyoPhysicsSG2014SGYWX[SGX 5.4 144

145 veaψuφeμeνtGπfGtΛeGOGtπveφγΞνe{t}GPGρφπ≥u√tΞπνG√φπψψGψe√tΞπνGΞνGtΛeG≥ΞγeρtπνG√ΛaννeγGΞνGρρG√πγγΞψΞπνψG
atGOGψτφt{ψ}GPGfGaG}eVG2014SGYWX[SGX 3

144 |eaφ√ΛGfπφGtΛeGaψψπ√Ξate≥Gρφπ≥u√tΞπνGπfGtΛeGqΞΔΔψG−πψπνGwΞtΛGaGtπρTτuaφαGρaΞφG2014SGYWX[SGX 6

143 |eaφ√ΛGfπφGμΞ√φπψ√πρΞ√G−γa√αGΛπγeψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG}eVUGJournaloofoHighoEnergyoPhysics
SG2013SGYWXZSGX 5.4 38

142 veaψuφeμeνtGπfGtΛeGOGuaμ−≥a·{μatΛφμ{−}}^WGPGγΞfetΞμeGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}f_GPG}eVUGJournalo
ofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 14

141 |eaφ√ΛeψGfπφGγπνΔTγΞve≥G√ΛaφΔe≥GρaφtΞ√γeψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGf_Gaν≥GaG}eVUGJournaloofoHigho
EnergyoPhysicsSG2013SGYWXZSGX 5.4 96

140 |tu≥yGπfGex√γuψΞveGtwπTρΛπtπνGρφπ≥u√tΞπνGπfG’R’â��GΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}f_GPG}eVGaν≥G
√πνψtφaΞνtψGπνGaνπμaγπuψGτuaφtΞ√GΔauΔeG√πuργΞνΔψUGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 56

139 x−ψeφvatΞπνGπfGaGνewG−πψπνGwΞtΛGμaψψGνeaφGXY]GpeVGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}f_GPGaν≥GaG}eVUG
JournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 261

138 |eaφ√ΛGfπφGtΛeGψtaν≥aφ≥Gμπ≥eγGqΞΔΔψG−πψπνGρφπ≥u√e≥GΞνGaψψπ√ΞatΞπνGwΞtΛGaGtπρTτuaφαGρaΞφGΞνGρρG
√πγγΞψΞπνψGatGtΛeGuqlUGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 35

137 |tu≥ΞeψGπfGΣetGμaψψGΞνG≥ΞΣetGaν≥G’V–GRGΣetGeveνtψUGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 39

136 veaψuφeμeνtGπfGtΛeGOGμatΛφμ{t}πveφγΞνe{μatΛφμ{t}}GPGρφπ≥u√tΞπνG√φπψψGψe√tΞπνGΞνGtΛeGaγγTΣetGfΞνaγG
ψtateGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}f_GPG}eVUGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 14

135 veaψuφeμeνtGπfGtΛeG“OZa_YPGρφπ≥u√tΞπνG√φπψψGψe√tΞπνGvΞaG≥e√ayψGtπGsVˇ�ˇ�GRGˇ�Gâ��GΞνGρρG√πγγΞψΞπνψGatGOG
ψτφt{ψ}f_GPG}eVUGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 44

134 |tu≥yGπfGtΛeGuν≥eφγyΞνΔGeveνtGatGfπφwaφ≥GφaρΞ≥ΞtyGΞνGρρG√πγγΞψΞπνψGatGOG
ψτφt{ψ}fWUbSYU_^SdμatΛφμ{aν≥}d_dμatΛφμ{}eV}GPUGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 39

133 |eaφ√ΛGfπφGνewGρΛyψΞ√ψGΞνGeveνtψGwΞtΛGρΛπtπνψSGΣetψSGaν≥GμΞψψΞνΔGtφaνψveφψeGeνeφΔyGΞνGρρG√πγγΞψΞπνψG
atGOGψτφt{ψ}f_GPG}eVUGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 15

132 |eaφ√ΛGfπφGνewGρΛyψΞ√ψGΞνGeveνtψGwΞtΛGψaμeTψΞΔνG≥ΞγeρtπνψGaν≥G−GΣetψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG
}eVUGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 33
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131 |eaφ√ΛGΞνGγeρtπνΞ√G√ΛaννeγψGfπφGΛeavyGφeψπνaν√eψG≥e√ayΞνΔGtπGγπνΔTγΞve≥GνeutφaγGρaφtΞ√γeψUGJournaloofo
HighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 30

130 |eaφ√ΛGfπφGexπtΞ√Gφeψπνaν√eψG≥e√ayΞνΔGΞνtπG’–V––GΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}f_GPG}eVUGJournaloofo
HighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 16

129 |eaφ√ΛGfπφGψuρeφψyμμetφyGΞνGρρG√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±G}eVGΞνGeveνtψGwΞtΛGaGψΞνΔγeGγeρtπνSG
ΣetψSGaν≥GμΞψψΞνΔGtφaνψveφψeGμπμeνtuμUGEuropeanoPhysicaloJournaloCSG2013SG_ZSGY[W[ 4.2 15

128 |eaφ√ΛGfπφGaGψtaν≥aφ≥Tμπ≥eγTγΞαeGqΞΔΔψG−πψπνGwΞtΛGaGμaψψGΞνGtΛeGφaνΔeGX[]GtπGXWWWGpeVGatGtΛeGuqlUG
EuropeanoPhysicaloJournaloCSG2013SG_ZSGY[^b 4.2 49

127
veaψuφeμeνtGπfGtΛeG’T−πψπνGΛeγΞ√ΞtyGΞνGtπρTτuaφαG≥e√ayψGfφπμGOGμatΛφμ{t}πveφγΞνe{μatΛφμ{t}}GPG
ρφπ≥u√tΞπνGΞνGγeρtπνRΣetψGeveνtψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}f_GPG}eVUGJournaloofoHighoEnergyoPhysicsSG
2013SGYWXZSGX

5.4 25

126
|eaφ√ΛGfπφGψuρeφψyμμetφyGΞνGΛa≥φπνΞ√GfΞνaγGψtateψGwΞtΛGμΞψψΞνΔGtφaνψveφψeGeνeφΔyGuψΞνΔGtΛeG
vaφΞa−γeψGaν≥G−TτuaφαGμuγtΞργΞ√ΞtyGΞνGρρG√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG
2013SG_ZSGY]^a

4.2 82

125
veaψuφeμeνtGπfGtΛeGΛa≥φπνΞ√Ga√tΞvΞtyGΞνGeveνtψGwΞtΛGaG–Gaν≥GtwπGΣetψGaν≥Gextφa√tΞπνGπfGtΛeG√φπψψG
ψe√tΞπνGfπφGtΛeGeγe√tφπweaαGρφπ≥u√tΞπνGπfGaG–GwΞtΛGtwπGΣetψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}f_GPG}eVUG
JournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX

5.4 10

124 veaψuφeμeνtGπfGμaψψeψGΞνGtΛeG oπφμuγacGψeeGtext±GψyψteμG−yGαΞνeμatΞ√Geν≥ρπΞνtψGΞνGρρG√πγγΞψΞπνψGatG
 oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2013SG_ZSGY[b[ 4.2 37

123 |eaφ√ΛGfπφGρΛyψΞ√ψG−eyπν≥GtΛeGψtaν≥aφ≥Gμπ≥eγGΞνGeveνtψGwΞtΛGγeρtπνψSGΣetψSGaν≥GγaφΔeGtφaνψveφψeG
μπμeνtuμGΞμ−aγaν√eGΞνGρρG√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2013SG_ZSGY[bZ4.2 10

122 veaψuφeμeνtGπfGtΛeGOμatΛφμ{t}−aφ{μatΛφμ{t}}PGρφπ≥u√tΞπνG√φπψψGψe√tΞπνGΞνGtΛeGˇ�RΣetψG√ΛaννeγGΞνGρρG
√πγγΞψΞπνψGatGOψτφt{ψ}f_Gμ−πx{}eV}PUGEuropeanoPhysicaloJournaloCSG2013SG_ZSGX 4.2 21

121 setGaν≥Guν≥eφγyΞνΔGeveνtGρφπρeφtΞeψGaψGaGfuν√tΞπνGπfG√ΛaφΔe≥TρaφtΞ√γeGμuγtΞργΞ√ΞtyGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatG oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2013SG_ZSGY^_[ 4.2 24

120 |eaφ√ΛGfπφGtπρTψτuaφαGρaΞφGρφπ≥u√tΞπνGΞνGtΛeGψΞνΔγeTγeρtπνGfΞνaγGψtateGΞνGρρG√πγγΞψΞπνψGatGOψτφt{ψ}faG
μatΛφμ{}eV}PUGEuropeanoPhysicaloJournaloCSG2013SG_ZSGX 4.2 162

119 veaψuφeμeνtGπfGtΛeG≥ΞffeφeνtΞaγGaν≥G≥πu−γeT≥ΞffeφeνtΞaγGmφeγγT”aνG√φπψψGψe√tΞπνψGΞνGρφπtπνTρφπtπνG
√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfG_G}eVUGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 43

118 veaψuφeμeνtGπfGtΛeG√φπψψGψe√tΞπνGaν≥GaνΔuγaφG√πφφeγatΞπνψGfπφGaψψπ√Ξate≥Gρφπ≥u√tΞπνGπfGaG–G−πψπνG
wΞtΛG−GΛa≥φπνψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}GPGfG_G}eVUGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 26

117
veaψuφeμeνtGπfGtΛeGφatΞπGπfGtΛeGΞν√γuψΞveGZTΣetG√φπψψGψe√tΞπνGtπGtΛeGΞν√γuψΞveGYTΣetG√φπψψGψe√tΞπνGΞνG
ρρG√πγγΞψΞπνψGatGOψτφt{ψ}GfG_GμatΛφμ{}eV}PGaν≥GfΞφψtG≥eteφμΞνatΞπνGπfGtΛeGψtφπνΔG√πuργΞνΔG√πνψtaνtGΞνG
tΛeG}eVGφaνΔeUGEuropeanoPhysicaloJournaloCSG2013SG_ZSGX

4.2 50

116 veaψuφeμeνtGπfGtΛeG’R’â��G√φπψψGψe√tΞπνGΞνGρρG√πγγΞψΞπνψGatGOψτφt{ψ}GfG_μ−πx{G}eV}PGaν≥GγΞμΞtψGπνG
aνπμaγπuψG’’˛‡Gaν≥G’’–G√πuργΞνΔψUGEuropeanoPhysicaloJournaloCSG2013SG_ZSGX 4.2 56

115 |eaφ√ΛGfπφGνaφφπwGφeψπνaν√eψGaν≥GτuaνtuμG−γa√αGΛπγeψGΞνGΞν√γuψΞveGaν≥G−TtaΔΔe≥G≥ΞΣetGμaψψGψρe√tφaG
fφπμGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}f_GPG}eVUGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 37

114 veaψuφeμeνtGπfGtΛeG––Gρφπ≥u√tΞπνG√φπψψGψe√tΞπνGaν≥Gψeaφ√ΛGfπφGaνπμaγπuψG√πuργΞνΔψGΞνGYâ��Yâ��hGfΞνaγG
ψtateψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}f_GPG}eVUGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 39
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113 |eaφ√ΛGfπφGψuρeφψyμμetφyGΞνGfΞνaγGψtateψGwΞtΛGμΞψψΞνΔGtφaνψveφψeGeνeφΔyGaν≥GWSGXSGYSGπφGâ�¥ZG−TτuaφαG
ΣetψGΞνG_G}eVGρρG√πγγΞψΞπνψGuψΞνΔGtΛeGvaφΞa−γeG˛–G}UGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 29

112 |eaφ√ΛGfπφGΛeavyGτuaφαψG≥e√ayΞνΔGΞνtπGaGtπρGτuaφαGaν≥GaG’GπφG–G−πψπνGuψΞνΔGγeρtπνGRGΣetψGeveνtψGΞνG
ρρG√πγγΞψΞπνψGatGOGψτφt{ψ}f_GPG}eVUGJournaloofoHighoEnergyoPhysicsSG2013SGYWXZSGX 5.4 12

111 veaψuφeμeνtGπfGtΛeGψuμGπfG’’Gaν≥G’–Gρφπ≥u√tΞπνGwΞtΛG’R≥ΞΣetGeveνtψGΞνGρρG√πγγΞψΞπνψGatG
 oπφμuγacGψeeGtext±UGEuropeanoPhysicaloJournaloCSG2013SG_ZSGYYaZ 4.2 45

110 veaψuφeμeνtGπfG≥ΞffeφeνtΞaγGtπρTτuaφαTρaΞφGρφπ≥u√tΞπνG√φπψψGψe√tΞπνψGΞνGρρG√πγγΞψΞπνψGatGOψτφt{ψ}GfG_G
μatΛφμ{}eV}PUGEuropeanoPhysicaloJournaloCSG2013SG_ZSGX 4.2 102

109 |yψteμTψΞzeG≥eρeν≥eν√eGπfGρaφtΞ√γeTφatΞπGfγu√tuatΞπνψGΞνGy−GRGy−G√πγγΞψΞπνψGatGX]ajGpeVUGPhysicalo
ReviewoCSG2013SGa_SG 2.7 7

108 |eaφ√ΛGfπφGνewGρΛyψΞ√ψGΞνGeveνtψGwΞtΛGψaμeTψΞΔνG≥ΞγeρtπνψGaν≥G−GΣetψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}faGPG
}eVG2013SGYWXZSGX 2

107 nvΞ≥eν√eGfπφGtΛeGπνψetGπfG≥e√πνfΞνeμeνtGaν≥GτueψtGfπφGtΛeG√φΞtΞ√aγGρπΞνtG−yGwj[bGatGtΛeGln{wG|y|UG
PhysicsoofoAtomicoNucleiSG2012SG_]SG]]^T]^^ 0.4 3

106 |tu≥yGπfGΛΞΔΛTρG}G√ΛaφΔe≥GρaφtΞ√γeGψuρρφeψψΞπνGΞνGy−y−G√πμρaφe≥GtπGρρG√πγγΞψΞπνψGatG
Oψτφt{ψ·{μatΛφμ{ww}}}fYU_^~μatΛφμ{}eV}PUGEuropeanoPhysicaloJournaloCSG2012SG_YSGX 4.2 316

105 leνtφaγΞtyG≥eρeν≥eν√eGπfG≥ΞΛa≥φπνG√πφφeγatΞπνψGaν≥GazΞμutΛaγGaνΞψπtφπρyGΛaφμπνΞ√ψGΞνGy−y−G
√πγγΞψΞπνψGatGOψτφt{ψ·{ww}}fGYU_^Gμ−πx{}eV}PUGEuropeanoPhysicaloJournaloCSG2012SG_YSGX 4.2 158

104 veaψuφeμeνtGπfGtΛeGρφπ≥u√tΞπνG√φπψψGψe√tΞπνGfπφGρaΞφψGπfGΞψπγate≥GρΛπtπνψGΞνGρρG√πγγΞψΞπνψGatGOGψτφtG
{ψ}GfG_d}eVGPUGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 20

103 rν√γuψΞveG−TΣetGρφπ≥u√tΞπνGΞνGρρG√πγγΞψΞπνψGatGOψτφtG{ψ}GfG_}eVPUGJournaloofoHighoEnergyoPhysicsSG2012SG
YWXYSGX 5.4 30

102 |eaφ√ΛGfπφGτuaφαG√πμρπψΞteνeψψGΞνG≥ΞΣetGaνΔuγaφG≥ΞψtφΞ−utΞπνψGfφπμGρρG√πγγΞψΞπνψGatGOGψτφtG{ψ}GfG_{G}GPG
}eVUGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 12

101 |uρρφeψψΞπνGπfGνπνTρφπμρtGsVˇ�SGρφπμρtGsVˇ�SGaν≥GOG~ρψΞγπνGPOX|PGΞνGy−y−G√πγγΞψΞπνψGatGOGψτφtG
{{{ψ·{text{ww}}}}}GfGYU_^GPG}eVUGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 184

100 |eaφ√ΛGfπφGΛeavyG−πttπμTγΞαeGτuaφαψGΞνG[UbGf−â��XGπfGρρG√πγγΞψΞπνψGatGOGψτφtG{ψ}GfG_GPG}eVUGJournaloofoHigho
EnergyoPhysicsSG2012SGYWXYSGX 5.4 44

99 veaψuφeμeνtGπfGtΛeG√φπψψGψe√tΞπνGfπφGρφπ≥u√tΞπνGπfGOG−πveφγΞνeG−G“GPG≥e√ayΞνΔGtπGμuπνψGΞνGρρG
√πγγΞψΞπνψGatGOGψτφtG{ψ}GfG_GPG}eVUGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 3

98 veaψuφeμeνtGπfGtΛeG–V˛‡QGRG−TΣetG√φπψψGψe√tΞπνGΞνGρρG√πγγΞψΞπνψGatGOGψτφtG{ψ}GfG_GPG}eVUGJournaloofoHigho
EnergyoPhysicsSG2012SGYWXYSGX 5.4 24

97 |ΛaρeSGtφaνψveφψeGψΞzeSGaν≥G√ΛaφΔe≥TΛa≥φπνGμuγtΞργΞ√ΞtyGπfGΣetψGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}f_d}eVGPUG
JournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 27

96 |eaφ√ΛGfπφGaνπμaγπuψGρφπ≥u√tΞπνGπfGμuγtΞγeρtπνGeveνtψGΞνGρρG√πγγΞψΞπνψGatGOGψτφtG{ψ}GfG_S}eVGPUG
JournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 65
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95 |eaφ√ΛGfπφGaGγΞΔΛtG√ΛaφΔe≥GqΞΔΔψG−πψπνGΞνGtπρGτuaφαG≥e√ayψGΞνGρρG√πγγΞψΞπνψGatGOGψτφtG{ψ}GfG_d}eVGPUG
JournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 101

94 |eaφ√ΛGfπφGγeρtπνΞ√G≥e√ayψGπfG’hG−πψπνψGΞνGρρG√πγγΞψΞπνψGatGOGψτφtG{ψ}GfG{_}GPG}eVUGJournaloofoHigho
EnergyoPhysicsSG2012SGYWXYSGX 5.4 43

93 |eaφ√ΛGfπφGψtπρρe≥GγπνΔTγΞve≥GρaφtΞ√γeψGρφπ≥u√e≥GΞνGρρG√πγγΞψΞπνψGatGOGψτφtG{ψ}GfG{text{_}eV}}GPUGJournalo
ofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 17

92 |eaφ√ΛGfπφGνewGρΛyψΞ√ψGΞνGeveνtψGwΞtΛGψaμeTψΞΔνG≥ΞγeρtπνψGaν≥G−TtaΔΔe≥GΣetψGΞνGρρG√πγγΞψΞπνψGatGOGψτφtG
{ψ}GfG_GPG}eVUGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 24

91 veaψuφeμeνtGπfGtΛeGuν≥eφγyΞνΔGeveνtGa√tΞvΞtyGΞνGρρG√πγγΞψΞπνψGatGOGψτφtG{ψ}GfGWUbGPGaν≥G_G}eVGwΞtΛGtΛeG
νπveγGΣetTaφeaVμe≥ΞaνGaρρφπa√ΛUGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 11

90 |eaφ√ΛGfπφGaνπμaγπuψGOGtπveφγΞνeGtGPGρφπ≥u√tΞπνGΞνGtΛeGΛΞΔΛγyT−ππψte≥GaγγTΛa≥φπνΞ√GfΞνaγGψtateUG
JournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 57

89 |eaφ√ΛGfπφG≥aφαGμatteφGaν≥GγaφΔeGextφaG≥ΞμeνψΞπνψGΞνGμπνπΣetGeveνtψGΞνGρρG√πγγΞψΞπνψGatGOGψτφtG{ψ}GfG
{_}GPG}eVUGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 155

88 |eaφ√ΛGfπφGaGfeφμΞπρΛπ−Ξ√GqΞΔΔψG−πψπνGΞνGρρG√πγγΞψΞπνψGatGOGψτφtG{ψ}GfG_GPG}eVUGJournaloofoHighoEnergyo
PhysicsSG2012SGYWXYSGX 5.4 13

87 |eaφ√ΛGfπφGψuρeφψyμμetφyGΞνGΛa≥φπνΞ√GfΞνaγGψtateψGuψΞνΔGvG}YGΞνGρρG√πγγΞψΞπνψGatGOGψτφt{ψ}f_GPG}eVUG
JournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 92

86 veaψuφeμeνtGπfGΣetGfφaΔμeνtatΞπνGΞνtπG√ΛaφΔe≥GρaφtΞ√γeψGΞνGρρGaν≥Gy−y−G√πγγΞψΞπνψGatGOG
ψτφt{{{ψ·{μatΛφμ{ww}}}}}GfGYU_^GPG}eVUGJournaloofoHighoEnergyoPhysicsSG2012SGYWXYSGX 5.4 73

85 veaψuφeμeνtGπfGtΛeGOGμatΛφμ{t}πveφγΞνe{μatΛφμ{t}}GPGρφπ≥u√tΞπνG√φπψψGψe√tΞπνGΞνGtΛeG≥ΞγeρtπνG
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