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j Paper IF Citations

598 w−ω≥τωπaρ⁰−Eτ≥EtΛ−Eh{shzEs−v−νRVEtτχτντgγ⁰aνEtωγgg−ωEγρEyuρ´ WSEEuropeanoPhysicaloJournaloCQE2022QE
^WQEV 4.2 0

597
z−aω⁰ΛE≥τωE−xτtγ⁰Eℓ−⁰aysEτ≥EtΛ−EoγggsE×τsτρEγρtτE×IIEτv−ωνγρ−{×}EIIEaρℓEπγssγρgEtωaρsv−ωs−E
πτπ−ρtuπEγρEχχE⁰τννγsγτρsEatEIIEsψωt{s}EIIEdEVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHigho
EnergyoPhysicsQE2022QEWUWWQEV

5.4 0

596
v×s−ωvatγτρEτ≥E−ν−⁰tωτw−aμEχωτℓu⁰tγτρEτ≥EtwτEη−tsEγρEassτ⁰γatγτρEwγtΛEaρEγsτνat−ℓEχΛτtτρEaρℓE
πγssγρgEtωaρsv−ωs−Eπτπ−ρtuπQEaρℓEs−aω⁰ΛE≥τωEaEoγggsE×τsτρEℓ−⁰ayγρgEγρtτEγρvγsγ×ν−Eχaωtγ⁰ν−sEatE
VX´ IIt−xtE{{−}}IIEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2022QE^WQEV

4.2 0

595
z−aω⁰ΛE≥τωEoγggsE×τsτρsEℓ−⁰ayγρgEγρtτEρ−wEsχγρRUEτωEsχγρRVEχaωtγ⁰ν−sEγρE≥τuωRν−χtτρE≥γρaνEstat−sEwγtΛE
tΛ−Eh{shzEℓ−t−⁰tτωEwγtΛEVX_E≥×â��VEτ≥EχχE⁰τννγsγτρEℓataEatEIIEsψωt{s}EIIEdEVXE{−}SEJournaloofoHigho
EnergyoPhysicsQE2022QEWUWWQEV

5.4 0

594 htνmastXaE{Λ−Eu−xtEn−ρ−ωatγτρEτ≥EmastEzγπuνatγτρEγρEh{shzSEComputingoandoSoftwareoforoBigoScienceQE
2022QE[QEV 6 0

593
t−asuω−π−ρtEτ≥EtΛ−E−ρ−ωgyEω−sχτρs−Eτ≥EtΛ−Eh{shz´ ⁰aντωγπ−t−ωEtτE⁰Λaωg−ℓ´ χγτρsE≥ωτπEII~ {χπE
}ωγgΛtaωωτwEtauE {χπE}MωγgΛtaωωτwEχγE {χπE}ρuE¯{tauE}NρuE¯{tauE}IIE−v−ρtsEγρEyuρ´ WEℓataSEEuropeano
PhysicaloJournaloCQE2022QE^WQEV

4.2 0

592 {Λ−Eh{shzEγρρ−ωEℓ−t−⁰tτωEtωγgg−ωEχ−ω≥τωπaρ⁰−EγρEχχE⁰τννγsγτρsEatEVX´ {−}EℓuωγρgEsojEyuρEWSE
EuropeanoPhysicaloJournaloCQE2022QE^WQEV 4.2

591 oγgΛRχω−⁰γsγτρEπ−asuω−π−ρtEτ≥EtΛ−E×τsτρEπassEwγtΛEtΛ−EjkmEppEℓ−t−⁰tτωSSEScienceQE2022QEX][QEV]URV][ 33.3 14

590 k−t−ωπγρatγτρEτ≥EtΛ−EχaωtτρEℓγstωγ×utγτρE≥uρ⁰tγτρsEτ≥EtΛ−EχωτtτρEusγρgEℓγv−ωs−Eh{shzEℓataE≥ωτπEχχE
⁰τννγsγτρsEatEIIsψωt{s}EdE]IIQE^EaρℓEVX´ {−}SEEuropeanoPhysicaloJournaloCQE2022QE^WQEV 4.2 1

589
z−aω⁰ΛE≥τωEyRχaωγtyRvγτνatγρgEsuχ−ωsyππ−tωyEγρEaE≥γρaνEstat−E⁰τρtaγργρgEν−χtτρsEaρℓEπaρyEη−tsEwγtΛE
tΛ−Eh{shzE−xχ−ωγπ−ρtEusγρgEMsψωt{s}EdEVXΛ×τxE{E{−}}NEχωτtτρâ��χωτtτρE⁰τννγsγτρEℓataSEEuropeano
PhysicaloJournaloCQE2021QE^VQEV

4.2 2

588 t−asuω−π−ρtEτ≥EtΛ−EtMEτv−ωνγρ−{t}ENtMEτv−ωνγρ−{t}ENEχωτℓu⁰tγτρE⁰ωτssEs−⁰tγτρEγρEχχE⁰τννγsγτρsEatEME
sψωt{s}ENEdEVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2021QEWUWVQEV 5.4 0

587
z−aω⁰ΛE≥τωEℓaωμEπatt−ωEγρE−v−ρtsEwγtΛEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEaρℓEaEoγggsE×τsτρEℓ−⁰ayγρgE
γρtτEtwτEχΛτtτρsEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}ENEdEVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHigho
EnergyoPhysicsQE2021QEWUWVQEV

5.4 2

586 z−aω⁰ΛE≥τωEtyχ−RpppEs−−sawEΛ−avyEν−χtτρsEγρEℓγν−χtτρE≥γρaνEstat−sEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}EdEVXQ{t−xtE
{{−}}}ENEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2021QE^VQEV 4.2 7

585 t−asuω−π−ρtEτ≥EνγgΛtR×yRνγgΛtEs⁰att−ωγρgEaρℓEs−aω⁰ΛE≥τωEaxγτρRνγμ−Eχaωtγ⁰ν−sEwγtΛEWSWEρ×â��VEτ≥Ew×Pw×E
ℓataEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2021QEWUWVQEV 5.4 5

584
z−aω⁰ΛE≥τωEoγggsE×τsτρEχωτℓu⁰tγτρEγρEassτ⁰γatγτρEwγtΛEaEΛγgΛR−ρ−ωgyEχΛτtτρEvγaEv−⁰tτωR×τsτρE
≥usγτρEwγtΛEℓ−⁰ayEγρtτE×τttτπEψuaωμEχaγωsEatEMEsψωt{s}ENEdEVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofo
HighoEnergyoPhysicsQE2021QEWUWVQEV

5.4 1

583
z−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEwγtΛEtτχEψuaωμEχaγωsEγρE≥γρaνEstat−sEwγtΛEτρ−Eν−χtτρQEη−tsQEaρℓEπγssγρgE
tωaρsv−ωs−Eπτπ−ρtuπEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}ENEdEVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofo
HighoEnergyoPhysicsQE2021QEWUWVQEV

5.4 6

582
z−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEγρE−v−ρtsEwγtΛEtwτEτχχτsγt−R⁰Λaωg−Eν−χtτρsQEη−tsEaρℓEπγssγρgEtωaρsv−ωs−E
πτπ−ρtuπEγρEχχE⁰τννγsγτρsEatEMEsψωt{πatΛωπ{s}}ENEdEVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHigho
EnergyoPhysicsQE2021QEWUWVQEV

5.4 8
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581
z−aω⁰ΛE≥τωEχaγωEχωτℓu⁰tγτρEτ≥Es⁰aνaωEν−χtτψuaωμsEℓ−⁰ayγρgEγρtτE≥γωstREτωEs−⁰τρℓRg−ρ−ωatγτρEν−χtτρsE
aρℓEtτχEψuaωμsEγρEχωτtτρâ��χωτtτρE⁰τννγsγτρsEatEMsψωt{s}NEdEVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeano
PhysicaloJournaloCQE2021QE^VQEV

4.2 5

580 vχtγπγsatγτρEτ≥Eνaωg−RωaℓγusEη−tEω−⁰τρstωu⁰tγτρE≥τωEtΛ−Eh{shzEℓ−t−⁰tτωEγρEVXE{−}Eχωτtτρâ��χωτtτρE
⁰τννγsγτρsSEEuropeanoPhysicaloJournaloCQE2021QE^VQEV 4.2 2

579
z−aω⁰ΛE≥τωEΛ−avyEω−sτρaρ⁰−sEℓ−⁰ayγρgEγρtτEaEχaγωEτ≥E“E×τsτρsEγρEtΛ−EM−ννE P−ννE R−ννEL P−ννEL RNEaρℓEM−ννE
 P−ννE RρuE{{×aω{ρuE}}}NE≥γρaνEstat−sEusγρgEVX_EMπatΛωπE{≥×} {RV}NEτ≥Eχωτtτρâ��χωτtτρE⁰τννγsγτρsEatE
Msψωt{s}EdEVXQN{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2021QE^VQEV

4.2 8

578
z−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEγρE≥γρaνEstat−sEwγtΛE×Rη−tsEaρℓEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEγρEME
sψωt{πatΛωπ{s}}ENEdEVXE{−}EχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE
2021QEWUWVQEV

5.4 6

577
z−aω⁰ΛE≥τωEaEΛ−avyEoγggsE×τsτρEℓ−⁰ayγρgEγρtτEaE“E×τsτρEaρℓEaρτtΛ−ωEΛ−avyEoγggsE×τsτρEγρEtΛ−EM−ννE
−ννE××NEaρℓEM−ννE−ννE~~NE≥γρaνEstat−sEγρEχχE⁰τννγsγτρsEatEMsψωt{s}dVXNEMt−xtE{{−}}NEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2021QE^VQEV

4.2 7

576
z−aω⁰ΛE≥τωEℓτu×νyEaρℓEsγρgνyE⁰Λaωg−ℓEoγggsE×τsτρsEℓ−⁰ayγρgEγρtτEv−⁰tτωE×τsτρsEγρEπuνtγRν−χtτρE≥γρaνE
stat−sEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEusγρgEχωτtτρRχωτtτρE⁰τννγsγτρsEatEMEsψωt{πatΛωπ{s}}ENEdEVXE{−}SE
JournaloofoHighoEnergyoPhysicsQE2021QEWUWVQEV

5.4 3

575 t−asuω−π−ρtsEτ≥E~P~â��PEâ�¥EVEη−tEχωτℓu⁰tγτρE⁰ωτssRs−⁰tγτρsEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}ENEdEVXE{−}E
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2021QEWUWVQEV 5.4 0

574 z−aω⁰ΛE≥τωE⁰Λaωg−ℓEoγggsE×τsτρsEℓ−⁰ayγρgEγρtτEaEtτχEψuaωμEaρℓEaE×τttτπEψuaωμEatEMEsψωt{πatΛωπ{s}}E
NEdEVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2021QEWUWVQEV 5.4 8

573 t−asuω−π−ρtsEτ≥EoγggsE×τsτρsEℓ−⁰ayγρgEtτE×τttτπEψuaωμsE≥ωτπEv−⁰tτωE×τsτρE≥usγτρEχωτℓu⁰tγτρE
wγtΛEtΛ−Eh{shzE−xχ−ωγπ−ρtEatEMsψωt{s}dVXQt−xtE{{−}}NSEEuropeanoPhysicaloJournaloCQE2021QE^VQEV 4.2 0

572
z−aω⁰ΛE≥τωEχaγωEχωτℓu⁰tγτρEτ≥EtΛγωℓRg−ρ−ωatγτρEs⁰aνaωEν−χtτψuaωμsEℓ−⁰ayγρgEγρtτEaEtτχEψuaωμEaρℓEaE
ˇ�Rν−χtτρEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}ENEdEVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyo
PhysicsQE2021QEWUWVQEV

5.4 6

571 z−aω⁰ΛE≥τωEsuχ−ωsyππ−tωyEγρE−v−ρtsEwγtΛE≥τuωEτωEπτω−E⁰Λaωg−ℓEν−χtτρsEγρEVX_E≥×â��VEτ≥EMEsψωt{s}ENEdE
VXE{−}EχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2021QEWUWVQEV 5.4 2

570
k−t−ωπγρatγτρEτ≥EtΛ−EχaωtτρEℓγstωγ×utγτρE≥uρ⁰tγτρsEτ≥EtΛ−EχωτtτρE≥ωτπEh{shzEπ−asuω−π−ρtsEτ≥E
ℓγ≥≥−ω−ρtγaνE~´–EaρℓE“E×τsτρEχωτℓu⁰tγτρEγρEassτ⁰γatγτρEwγtΛEη−tsSEJournaloofoHighoEnergyoPhysicsQE2021
QEWUWVQEV

5.4 1

569 t−asuω−π−ρtsEτ≥Eℓγ≥≥−ω−ρtγaνE⁰ωτssRs−⁰tγτρsEγρE≥τuωRν−χtτρE−v−ρtsEγρEVXE{−}EχωτtτρRχωτtτρE
⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2021QEWUWVQEV 5.4 0

568 hEs−aω⁰ΛE≥τωEtΛ−Eℓ−⁰aysEτ≥Estτχχ−ℓEντρgRνγv−ℓEχaωtγ⁰ν−sEatEMEsψωt{πatΛωπ{s}}ENEdEVXE{−}EwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2021QEWUWVQEV 5.4 1

567 tuτρEω−⁰τρstωu⁰tγτρEaρℓEγℓ−ρtγ≥γ⁰atγτρE−≥≥γ⁰γ−ρ⁰yEγρEh{shzEusγρgEtΛ−E≥uννEyuρEWEχχE⁰τννγsγτρEℓataEs−tE
atEMsψωt{s}dVXNE{−}SEEuropeanoPhysicaloJournaloCQE2021QE^VQEV 4.2 13

566
vχtγ⁰aνEtωaρs⁰−γv−ωsE≥τωE−v−ρtEtωγgg−ωsEγρEtΛ−Eh{shzEχΛas−RpEuχgωaℓ−SENuclearoInstrumentsoando
MethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedo
EquipmentQE2021QE_^ZQEV[Y[ZV

1.2

565 t−asuω−π−ρtEτ≥EΛaℓωτργ⁰E−v−ρtEsΛaχ−sEγρEΛγgΛRχ{Eπuνtγη−tE≥γρaνEstat−sEatEMEsψωt{s}ENEdEVXE{−}EwγtΛE
tΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2021QEWUWVQEV 5.4 3

564
z−aω⁰ΛE≥τωEsψuaωμsEaρℓEgνuγρτsEγρE≥γρaνEstat−sEwγtΛEη−tsEaρℓEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEusγρgEVX_E
≥×â��VEτ≥EMEsψωt{s}ENEdEVXE{−}EχχE⁰τννγsγτρEℓataEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE
2021QEWUWVQEV

5.4 8
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563 kγ≥≥−ω−ρtγaνE⁰ωτssRs−⁰tγτρEπ−asuω−π−ρtsE≥τωEtΛ−E−ν−⁰tωτw−aμEχωτℓu⁰tγτρEτ≥Eℓγη−tsEγρEassτ⁰γatγτρE
wγtΛEaE“E×τsτρEγρEχωτtτρâ��χωτtτρE⁰τννγsγτρsEatEh{shzSEEuropeanoPhysicaloJournaloCQE2021QE^VQEV 4.2 5

562 t−asuω−π−ρtsEτ≥E~oEaρℓE“oEχωτℓu⁰tγτρEγρEtΛ−EMoEωγgΛtaωωτwE××aω{×}NEℓ−⁰ayE⁰Λaρρ−νEγρEχχE
⁰τννγsγτρsEatEMVXQt−xtE{{−}t−xtE{}}NEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2021QE^VQEV 4.2 7

561 z−aω⁰ΛE≥τωEℓaωμEπatt−ωEγρEassτ⁰γatγτρEwγtΛEaρE−ρ−ωg−tγ⁰EχΛτtτρEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}ENEdEVXE{−}E
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2021QEWUWVQEV 5.4 5

560 z−aω⁰ΛE≥τωEsψuaωμsEaρℓEgνuγρτsEγρE≥γρaνEstat−sEwγtΛEτρ−Eγsτνat−ℓEν−χtτρQEη−tsQEaρℓEπγssγρgEtωaρsv−ωs−E
πτπ−ρtuπEatEMsψωt{s}dVXNE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2021QE^VQEV 4.2 0

559 t−asuω−π−ρtEτ≥Esγρgν−EtτχRψuaωμEχωτℓu⁰tγτρEγρEassτ⁰γatγτρEwγtΛEaE~E×τsτρEγρEtΛ−Esγρgν−Rν−χtτρE
⁰Λaρρ−νEatEMsψωt{s}EdE^Qt−xtE{{−}}NEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2021QE^VQEV 4.2 1

558 q−tE−ρ−ωgyEs⁰aν−EaρℓEω−sτνutγτρEπ−asuω−ℓEγρEχωτtτρâ��χωτtτρE⁰τννγsγτρsEatEMsψωt{s}dVXNE{−}EwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2021QE^VQEV 4.2 11

557
t−asuω−π−ρtsEτ≥EtΛ−Eγρ⁰νusγv−EaρℓEℓγ≥≥−ω−ρtγaνEχωτℓu⁰tγτρE⁰ωτssEs−⁰tγτρsEτ≥EaEtτχRψuaωμâ��aρtγψuaωμE
χaγωEγρEassτ⁰γatγτρEwγtΛEaE“E×τsτρEatEMsψωt{s}EdEVXNE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicalo
JournaloCQE2021QE^VQEV

4.2 1

556 z−aω⁰ΛE≥τωEℓaωμEπatt−ωEχωτℓu⁰−ℓEγρEassτ⁰γatγτρEwγtΛEaEsγρgν−EtτχEψuaωμEγρEMsψωt{s}dVXNE{−}EMχχNE
⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2021QE^VQEV 4.2 4

555 z−aω⁰ΛE≥τωEχΛ−ρτπ−ρaE×−yτρℓEtΛ−EztaρℓaωℓEtτℓ−νEγρE−v−ρtsEwγtΛEνaωg−E×Rη−tEπuνtγχνγ⁰γtyEusγρgEtΛ−E
h{shzEℓ−t−⁰tτωEatEtΛ−EsojSEEuropeanoPhysicaloJournaloCQE2021QE^VQEV 4.2 1

554
z−aω⁰ΛE≥τωEℓaωμEπatt−ωEχωτℓu⁰−ℓEγρEassτ⁰γatγτρEwγtΛEaEztaρℓaωℓEtτℓ−νEoγggsE×τsτρEℓ−⁰ayγρgEγρtτE
×RψuaωμsEusγρgEtΛ−E≥uννEyuρEWEℓatas−tE≥ωτπEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2021QE
WUWVQEV

5.4 0

553 t−asuω−π−ρtEτ≥EtΛ−Eχωτℓu⁰tγτρE⁰ωτssEs−⁰tγτρEτ≥EχaγωsEτ≥Eγsτνat−ℓEχΛτtτρsEγρEχχE⁰τννγsγτρsEatEVXE{−}E
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2021QEWUWVQEV 5.4 0

552
z−aω⁰ΛE≥τωE−xτtγ⁰Eℓ−⁰aysEτ≥EtΛ−EoγggsE×τsτρEγρtτEντρgRνγv−ℓEχaωtγ⁰ν−sEγρEχχE⁰τννγsγτρsEatEIIEsψωt{s}EIIE
dEVXE{−}EusγρgEℓγsχνa⁰−ℓEv−ωtγ⁰−sEγρEtΛ−Eh{shzEγρρ−ωEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2021QE
WUWVQEV

5.4 0

551
z−aω⁰ΛE≥τωE⁰Λaωgγρτâ��ρ−utωaνγρτEχaγωEχωτℓu⁰tγτρEγρE≥γρaνEstat−sEwγtΛEtΛω−−Eν−χtτρsEaρℓEπγssγρgE
tωaρsv−ωs−Eπτπ−ρtuπEγρEIIsψωt{s}EdEVXII´ {−}EχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeano
PhysicaloJournaloCQE2021QE^VQEV

4.2 1

550 jτρ≥γguωatγτρEaρℓEχ−ω≥τωπaρ⁰−Eτ≥EtΛ−Eh{shzE×Rη−tEtωγgg−ωsEγρEyuρEWSEEuropeanoPhysicaloJournaloCQE
2021QE^VQEV 4.2 1

549
t−asuω−π−ρtEτ≥E×RψuaωμE≥ωagπ−ρtatγτρEχωτχ−ωtγ−sEγρEη−tsEusγρgEtΛ−Eℓ−⁰ayEi´–EReEqTˇ�r´–EγρEχχE
⁰τννγsγτρsEatEIIEsψωt{s}EIIEdEVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2021QE
WUWVQEV

5.4 0

548
z−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEγρE≥γρaνEstat−sEwγtΛEνaωg−Eη−tEπuνtγχνγ⁰γtγ−sEaρℓEπγssγρgEtωaρsv−ωs−E
πτπ−ρtuπEusγρgEMEsψωt{s}ENEdEVXE{−}EχωτtτρRχωτtτρE⁰τννγsγτρsEω−⁰τωℓ−ℓE×yEh{shzEγρEyuρEWEτ≥EtΛ−E
sojSEJournaloofoHighoEnergyoPhysicsQE2020QEWUWUQEV

5.4 7

547
k−sγgρEaρℓEΛaωℓwaω−E−vaνuatγτρEτ≥EtΛ−Eτχtγ⁰aνRνγρμEsyst−πE≥τωEtΛ−Eh{shzEsγψuγℓEhωgτρEjaντωγπ−t−ωE
wΛas−RppE|χgωaℓ−SENuclearoInstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,o
Spectrometers,oDetectorsoandoAssociatedoEquipmentQE2020QE_^VQEV[YY_Z

1.2 1

546 oγggsE×τsτρEχωτℓu⁰tγτρE⁰ωτssRs−⁰tγτρEπ−asuω−π−ρtsEaρℓEtΛ−γωElm{Eγρt−ωχω−tatγτρEγρEtΛ−EMY−ννENE
ℓ−⁰ayE⁰Λaρρ−νEatEMsψωt{s}dNVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2020QE^UQEV 4.2 12
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545 z−aω⁰ΛE≥τωEχaγωsEτ≥Es⁰aνaωEν−χtτψuaωμsEℓ−⁰ayγρgEγρtτEψuaωμsEaρℓE−ν−⁰tωτρsEτωEπuτρsEγρEMEsψωt{s}ENEdEVXE
{−}EχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2020QEWUWUQEV 5.4 8

544 z−aω⁰ΛE≥τωEsψuaωμsEaρℓEgνuγρτsEγρE≥γρaνEstat−sEwγtΛEsaπ−RsγgρEν−χtτρsEaρℓEη−tsEusγρgEVX_E≥×â��VEτ≥EℓataE
⁰τνν−⁰t−ℓEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2020QEWUWUQEV 5.4 8

543
z−aω⁰ΛE≥τωEℓγη−tEω−sτρaρ⁰−sEγρE−v−ρtsEwγtΛEaρEγsτνat−ℓE⁰Λaωg−ℓEν−χtτρEusγρgEMEsψωt{s}ENEdEVXE{−}E
χωτtτρRχωτtτρE⁰τννγsγτρEℓataE⁰τνν−⁰t−ℓE×yEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2020QE
WUWUQEV

5.4 3

542 t−asuω−π−ρtEτ≥EtΛ−E“MReEâ��Pâ��â��N˛‡Eχωτℓu⁰tγτρE⁰ωτssRs−⁰tγτρEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}ENEdEVXE{−}EwγtΛE
tΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2020QEWUWUQEV 5.4 2

541 t−asuω−π−ρtEτ≥EντρgRωaρg−EtwτRχaωtγ⁰ν−EazγπutΛaνE⁰τωω−νatγτρsEγρE“R×τsτρEtagg−ℓEχχE⁰τννγsγτρsEatE
Msψωt{s}d^NEaρℓEVXE{−}SEEuropeanoPhysicaloJournaloCQE2020QE^UQEV 4.2 3

540 {ωaρsv−ωs−Eπτπ−ρtuπEaρℓEχωτ⁰−ssEℓ−χ−ρℓ−ρtEazγπutΛaνEaργsτtωτχγ−sEγρEMsψωt{s¯{πatΛωπE
{uu}}}d^SV[NE{−}EχPw×E⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2020QE^UQEV 4.2 7

539 w−ω≥τωπaρ⁰−Eτ≥E−ν−⁰tωτρEaρℓEχΛτtτρEtωγgg−ωsEγρEh{shzEℓuωγρgEsojEyuρEWSEEuropeanoPhysicaloJournalo
CQE2020QE^UQEV 4.2 30

538
z−aω⁰ΛE≥τωE−ν−⁰tωτw−aμEχωτℓu⁰tγτρEτ≥E⁰ΛaωgγρτsEaρℓEsν−χtτρsEℓ−⁰ayγρgEγρtτE≥γρaνEstat−sEwγtΛEtwτE
ν−χtτρsEaρℓEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEγρEMsψωt{s}dVXNEMt−xtE{{−}}NEχχE⁰τννγsγτρsEusγρgEtΛ−Eh{shzE
ℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2020QE^UQEV

4.2 50

537 z−aω⁰ΛE≥τωEtτχEsψuaωμsEγρE−v−ρtsEwγtΛEaEoγggsEτωE“E×τsτρEusγρgEVX_E≥×M {RV}NEτ≥EχχE⁰τννγsγτρEℓataEatE
Msψωt{s}dVXNE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2020QE^UQEV 4.2 1

536 lvγℓ−ρ⁰−E≥τωEMt×aω{t}t×aω{t}NEχωτℓu⁰tγτρEγρEtΛ−Eπuνtγν−χtτρE≥γρaνEstat−EγρEχωτtτρâ��χωτtτρE⁰τννγsγτρsEatE
Msψωt{s}dVXNEMt−xtE{{−}}NEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2020QE^UQEV 4.2 8

535 z−aω⁰ΛE≥τωEΛ−avyEℓγ×τsτρEω−sτρaρ⁰−sEγρEs−πγν−χtτργ⁰E≥γρaνEstat−sEγρEχχE⁰τννγsγτρsEatEMsψωt{s}dVXNE{−}E
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2020QE^UQEV 4.2 4

534
z−aω⁰ΛE≥τωEνγgΛtEντρgRνγv−ℓEρ−utωaνEχaωtγ⁰ν−sEχωτℓu⁰−ℓEγρEχχE⁰τννγsγτρsEatEMsψωt{s}EdEVX~πatΛωπE{{−}}NE
aρℓEℓ−⁰ayγρgEγρtτE⁰τννγπat−ℓEν−χtτρsEτωEνγgΛtEΛaℓωτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicalo
JournaloCQE2020QE^UQEV

4.2 8

533
z−aω⁰ΛE≥τωEaEs⁰aνaωEχaωtρ−ωEτ≥EtΛ−EtτχEψuaωμEγρEtΛ−EaννRΛaℓωτργ⁰EMt{×aω{t}}NEχνusEπγssγρgEtωaρsv−ωs−E
πτπ−ρtuπE≥γρaνEstat−EatEMsψωt{s}dVXNE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE
2020QE^UQEV

4.2 17

532 hEρτv−νEψuaℓR⁰Λaρρ−νEVUEn×χsEjtvzE}jzlsEaωωayEℓωγv−ωEwγtΛEγρt−gωat−ℓE⁰Λaωg−EχuπχsSEJournaloofo
InstrumentationQE2020QEVZQE{VWUUYR{VWUUY 1 2

531 hνγgρπ−ρtEτ≥EtΛ−Eh{shzEpρρ−ωEk−t−⁰tτωEγρEyuρEWSEEuropeanoPhysicaloJournaloCQE2020QE^UQEV 4.2 4

530 k−t−ωπγρatγτρEτ≥Eη−tE⁰aνγ×ωatγτρEaρℓE−ρ−ωgyEω−sτνutγτρEγρEχωτtτρâ��χωτtτρE⁰τννγsγτρsEatEMsψωt{s}EdE
^~Λ×τxE{{−}}NEusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2020QE^UQEV 4.2 3

529 t−asuω−π−ρtEτ≥EqTˇ�Eχωτℓu⁰tγτρEγρEassτ⁰γatγτρEwγtΛEaE~´–E×τsτρEwγtΛEχχEℓataEatE^E{−}SEJournaloofo
HighoEnergyoPhysicsQE2020QEWUWUQEV 5.4 4

528 z−aω⁰ΛE≥τωEρ−wEω−sτρaρ⁰−sEγρEπassEℓγstωγ×utγτρsEτ≥Eη−tEχaγωsEusγρgEVX_E≥×â��VEτ≥EχχE⁰τννγsγτρsEatEME
sψωt{πatΛωπ{s}}ENEdEVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2020QEWUWUQEV 5.4 20
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527 z−aω⁰ΛE≥τωEMEtτv−ωνγρ−{t}ENEω−sτρaρ⁰−sEγρE≥uννyEΛaℓωτργ⁰E≥γρaνEstat−sEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}ENEdEVXE
{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2020QEWUWUQEV 5.4 6

526 y−⁰τρstωu⁰tγτρEaρℓEγℓ−ρtγ≥γ⁰atγτρEτ≥E×ττst−ℓEℓγRˇ�Esyst−πsEγρEaEs−aω⁰ΛE≥τωEoγggsE×τsτρEχaγωsEusγρgEVXE
{−}EχωτtτρRχωτtτρE⁰τννγsγτρEℓataEγρEh{shzSEJournaloofoHighoEnergyoPhysicsQE2020QEWUWUQEV 5.4 3

525
t−asuω−π−ρtsEτ≥Eγρ⁰νusγv−EaρℓEℓγ≥≥−ω−ρtγaνE⁰ωτssRs−⁰tγτρsEτ≥E⁰τπ×γρ−ℓEMEtτv−ωνγρ−{t}gaππaENEaρℓE
t~˛‡Eχωτℓu⁰tγτρEγρEtΛ−E−˛…E⁰Λaρρ−νEatEVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysics
QE2020QEWUWUQEV

5.4 2

524 w−ω≥τωπaρ⁰−Eτ≥EtΛ−EπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEtωγgg−ωsE≥τωEtΛ−Eh{shzEℓ−t−⁰tτωEℓuωγρgEyuρRWE
ℓataEtaμγρgSEJournaloofoHighoEnergyoPhysicsQE2020QEWUWUQEV 5.4 8

523 z−aω⁰ΛE≥τωEρ−wEρτρRω−sτρaρtEχΛ−ρτπ−ρaEγρEΛγgΛRπassEℓγν−χtτρE≥γρaνEstat−sEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2020QEWUWUQEV 5.4 9

522 t−asuω−π−ρtsEτ≥EtΛ−EoγggsE×τsτρEγρ⁰νusγv−EaρℓEℓγ≥≥−ω−ρtγaνE≥γℓu⁰γaνE⁰ωτssEs−⁰tγτρsEγρEtΛ−EYM−ννENE
ℓ−⁰ayE⁰Λaρρ−νEatEMsψωt{s}NEdEVXE{−}SEEuropeanoPhysicaloJournaloCQE2020QE^UQEV 4.2 9

521 mνu⁰tuatγτρsEτ≥Eaργsτtωτχγ⁰E≥ντwEγρEw×Pw×E⁰τννγsγτρsEatEMEsψωt{{πatΛωπ{s}}¯{πatΛωπ{uu}}}ENEdEZSUWE
{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2020QEWUWUQEV 5.4 13

520
z−aω⁰ΛE≥τωEℓγω−⁰tEχωτℓu⁰tγτρEτ≥E−ν−⁰tωτw−aμγρτsEγρE≥γρaνEstat−sEwγtΛEτρ−Eν−χtτρQEπγssγρgEtωaρsv−ωs−E
πτπ−ρtuπEaρℓEaEoγggsE×τsτρEℓ−⁰ayγρgEγρtτEtwτE×Rη−tsEγρEMχχNE⁰τννγsγτρsEatEMsψωt{s}dVXNE{−}EwγtΛE
tΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2020QE^UQEV

4.2 13

519 t−asuω−π−ρtEτ≥Eℓγ≥≥−ω−ρtγaνE⁰ωτssEs−⁰tγτρsE≥τωEsγρgν−Eℓγ≥≥ωa⁰tγv−Eℓγssτ⁰γatγτρEγρEMEsψωt{s}ENEdE^E{−}EχχE
⁰τννγsγτρsEusγρgEtΛ−Eh{shzEhsmhEsχ−⁰tωτπ−t−ωSEJournaloofoHighoEnergyoPhysicsQE2020QEWUWUQEV 5.4 1

518 t−asuω−π−ρtEτ≥Eγsτνat−ℓRχΛτtτρEχνusEtwτRη−tEχωτℓu⁰tγτρEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}ENEdEVXE{−}EwγtΛE
tΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2020QEWUWUQEV 5.4 2

517
t−asuω−π−ρtsEτ≥EtΛ−Eχωτℓu⁰tγτρE⁰ωτssRs−⁰tγτρE≥τωEaE“E×τsτρEγρEassτ⁰γatγτρEwγtΛE×Rη−tsEγρE
χωτtτρRχωτtτρE⁰τννγsγτρsEatEMEsψωt{s}ENEdEVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyo
PhysicsQE2020QEWUWUQEV

5.4 5

516
z−aω⁰ΛE≥τωEtΛ−EooEReEME×τv−ωνγρ−{×}×τv−ωνγρ−{×}ENEχωτ⁰−ssEvγaEv−⁰tτωR×τsτρE≥usγτρEχωτℓu⁰tγτρEusγρgE
χωτtτρRχωτtτρE⁰τννγsγτρsEatEMEsψωt{s}ENEdEVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyo
PhysicsQE2020QEWUWUQEV

5.4 5

515 v×s−ωvatγτρEτ≥EtΛ−Eassτ⁰γat−ℓEχωτℓu⁰tγτρEτ≥EaEtτχEψuaωμEaρℓEaE“E×τsτρEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}ENdE
VXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2020QEWUWUQEV 5.4 5

514 t−asuω−π−ρtEτ≥EtΛ−Etωaρsv−ωs−Eπτπ−ρtuπEℓγstωγ×utγτρEτ≥Ekω−ννâ��’aρEν−χtτρEχaγωsEγρEχωτtτρâ��χωτtτρE
⁰τννγsγτρsEatEMsψωt{s}dVXQN{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2020QE^UQEV 4.2 7

513
wωτtτtyχγρgEτ≥EaEWZEn×χsEτχtγ⁰aνEtωaρsπγtt−ωE≥τωEaχχνγ⁰atγτρsEγρEΛγgΛR−ρ−ωgyEχΛysγ⁰sE−xχ−ωγπ−ρtsSE
NuclearoInstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,o
DetectorsoandoAssociatedoEquipmentQE2020QE_]_QEV[YX__

1.2

512
z−aω⁰ΛE≥τωEℓγω−⁰tEχωτℓu⁰tγτρEτ≥E−ν−⁰tωτw−aμγρτsEγρE≥γρaνEstat−sEwγtΛEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπE
aρℓEaEoγggsE×τsτρEℓ−⁰ayγρgEγρtτEχΛτtτρsEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}ENEdEVXE{−}EwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2020QEWUWUQEV

5.4 1

511 t−asuω−π−ρtsEτ≥EtτχRψuaωμEχaγωEsχγρE⁰τωω−νatγτρsEγρEtΛ−EM−πuENE⁰Λaρρ−νEatEMsψωt{s}EdEVXNE{−}EusγρgE
χχE⁰τννγsγτρsEγρEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2020QE^UQEV 4.2 8

510
VSW^EaρℓEZSVWEn×χsEπuνtγR⁰Λaρρ−νEtwγρaxE⁰a×ν−Eω−⁰−γv−ωEhzpjsE≥τωEtΛ−Eh{shzEpρρ−ωE{ωa⁰μ−ωEwγx−νE
k−t−⁰tτωEuχgωaℓ−SENuclearoInstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,o
Spectrometers,oDetectorsoandoAssociatedoEquipmentQE2020QE_^VQEV[YYX_

1.2 1
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509 t−asuω−π−ρtEτ≥EtΛ−E⁰ωτssRs−⁰tγτρEaρℓE⁰Λaωg−Easyππ−tωyEτ≥E~E×τsτρsEχωτℓu⁰−ℓEγρEχωτtτρâ��χωτtτρE
⁰τννγsγτρsEatEMsψωt{s}d^~t−xtE{{−}}NEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2019QE]_QEV 4.2 11

508
t−asuω−π−ρtEτ≥Eη−tRsu×stωu⁰tuω−Eτ×s−ωva×ν−sEγρEtτχEψuaωμQE~E×τsτρEaρℓEνγgΛtEη−tEχωτℓu⁰tγτρEγρE
χωτtτρRχωτtτρE⁰τννγsγτρsEatEMEsψωt{s}ENEdEVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyo
PhysicsQE2019QEWUV_QEV

5.4 8

507 lν−⁰tωτρEω−⁰τρstωu⁰tγτρEaρℓEγℓ−ρtγ≥γ⁰atγτρEγρEtΛ−Eh{shzE−xχ−ωγπ−ρtEusγρgEtΛ−EWUVZEaρℓEWUV[EsojE
χωτtτρâ��χωτtτρE⁰τννγsγτρEℓataEatEMsψωt{s}EdEVXNEMt−xtE{{−}}NSEEuropeanoPhysicaloJournaloCQE2019QE]_QEV 4.2 37

506 t−asuω−π−ρtEτ≥Eℓγstωγ×utγτρsEs−ρsγtγv−EtτEtΛ−Euρℓ−ωνyγρgE−v−ρtEγρEγρ⁰νusγv−E“E×τsτρEχωτℓu⁰tγτρEγρE
χχE⁰τννγsγτρsEatEMsψωt{s}NEdEVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2019QE]_QEV 4.2 2

505 z−aω⁰ΛE≥τωEsγρgν−Eχωτℓu⁰tγτρEτ≥Ev−⁰tτωRνγμ−EψuaωμsEℓ−⁰ayγρgEγρtτE~×EγρEχχE⁰τννγsγτρsEatEMEsψωt{s}ENEdEVXE
{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2019QEWUV_QEV 5.4 14

504
{wτEντwRχτw−ωEτχtγ⁰aνEℓataEtωaρsπγssγτρEhzpjsE≥τωEtΛ−Eh{shzEsγψuγℓEhωgτρEjaντωγπ−t−ωEω−aℓτutE
uχgωaℓ−SENuclearoInstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,o
Spectrometers,oDetectorsoandoAssociatedoEquipmentQE2019QE_WYQEV[URV[Z

1.2

503 z−aω⁰ΛE≥τωEtτχRψuaωμEℓ−⁰aysEtEReEoψEwγtΛEX[E≥×â��VEτ≥EχχE⁰τννγsγτρEℓataEatEMEsψωt{s}ENEdEVXE{−}EwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2019QEWUV_QEV 5.4 13

502
hEπuνtγRνay−ωEzl|EπγtγgatγτρEstωat−gyEtτEγπχωτv−EmwnhEℓ−sγgρEωτ×ustρ−ssE≥τωEtΛ−Eh{shzEπuτρE
sχ−⁰tωτπ−t−ωEuχgωaℓ−SENuclearoInstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,o
Spectrometers,oDetectorsoandoAssociatedoEquipmentQE2019QE_X_QEXURXZ

1.2 3

501
t−asuω−π−ρtEτ≥E}oQEMEπatΛωπ{o}tτEπatΛωπ{×}τv−ωνγρ−{πatΛωπ{×}}ENEχωτℓu⁰tγτρEasEaE≥uρ⁰tγτρEτ≥E
tΛ−Ev−⁰tτωR×τsτρEtωaρsv−ωs−Eπτπ−ρtuπEγρEVXE{−}EχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofo
HighoEnergyoPhysicsQE2019QEWUV_QEV

5.4 8

500 t−asuω−π−ρtsEτ≥E~EaρℓE“E×τsτρEχωτℓu⁰tγτρEγρEχχE⁰τννγsγτρsEatEMsψωt{s}dZSUWNE{−}EwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2019QE]_QEV 4.2 12

499 w−ω≥τωπaρ⁰−Eτ≥EtτχRψuaωμEaρℓEMvaωv−⁰{~}NR×τsτρEtaggγρgEwγtΛEh{shzEγρEyuρEWEτ≥EtΛ−EsojSEEuropeano
PhysicaloJournaloCQE2019QE]_QEV 4.2 19

498 t−asuω−π−ρtsEτ≥Eγρ⁰νusγv−EaρℓEℓγ≥≥−ω−ρtγaνE≥γℓu⁰γaνE⁰ωτssRs−⁰tγτρsEτ≥EMt×aω{t}gaππaENEχωτℓu⁰tγτρEγρE
ν−χtτργ⁰E≥γρaνEstat−sEatEMsψωt{s}dVX~t−xtE{{−}}NEγρEh{shzSEEuropeanoPhysicaloJournaloCQE2019QE]_QEV 4.2 7

497 z−aω⁰ΛE≥τωEℓτu×νyE⁰Λaωg−ℓEs⁰aνaωE×τsτρsEℓ−⁰ayγρgEγρtτEsaπ−RsγgρE×τsτρEχaγωsEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2019QE]_QEZ^ 4.2 20

496
z−aω⁰ΛE≥τωEΛ−avyEtaητωaρaEτωEkγωa⁰Eρ−utωγρτsEaρℓEωγgΛtRΛaρℓ−ℓE~Egaug−E×τsτρsEγρE≥γρaνEstat−sEwγtΛE
twτE⁰Λaωg−ℓEν−χtτρsEaρℓEtwτEη−tsEatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHigho
EnergyoPhysicsQE2019QEWUV_QEV

5.4 21

495 pρEsγtuE⁰aνγ×ωatγτρEτ≥Eνaωg−RωaℓγusEη−tE−ρ−ωgyEaρℓEπassEγρEVXE{−}Eχωτtτρâ��χωτtτρE⁰τννγsγτρsEwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2019QE]_QEV 4.2 16

494 t−asuω−π−ρtEτ≥EtΛ−EχΛτtτρEγℓ−ρtγ≥γ⁰atγτρE−≥≥γ⁰γ−ρ⁰γ−sEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEusγρgEsojEyuρEWE
ℓataE⁰τνν−⁰t−ℓEγρEWUVZEaρℓEWUV[SEEuropeanoPhysicaloJournaloCQE2019QE]_QEV 4.2 26

493 t−asuω−π−ρtEτ≥EtΛ−EωatγτEτ≥E⁰ωτssEs−⁰tγτρsE≥τωEγρ⁰νusγv−Eγsτνat−ℓRχΛτtτρEχωτℓu⁰tγτρEγρEχχE⁰τννγsγτρsE
atEMEsψωt{s}ENEdEVXEaρℓE^E{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2019QEWUV_QEV 5.4 5

492 t−asuω−π−ρtEτ≥EtΛ−EtτχEψuaωμEπassEγρEtΛ−EMt×aω{t}ωγgΛtaωωτwENEν−χtτρPη−tsE⁰Λaρρ−νE≥ωτπEMsψωt{s}d^NE
{−}Eh{shzEℓataEaρℓE⁰τπ×γρatγτρEwγtΛEχω−vγτusEω−suνtsSEEuropeanoPhysicaloJournaloCQE2019QE]_QEV 4.2 24

(2019-2019)
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491
z−aω⁰ΛE≥τωEχaγωEχωτℓu⁰tγτρEτ≥EoγggsE×τsτρsEγρEtΛ−EME×τv−ωνγρ−{×}×τv−ωνγρ−{×}ENE≥γρaνEstat−EusγρgE
χωτtτρRχωτtτρE⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyo
PhysicsQE2019QEWUV_QEV

5.4 31

490
hωωayEτχtγ⁰aνEtωaρs⁰−γv−ωEγρEπγργatuω−E≥τωπE≥a⁰tτωE≥τωEΛγgΛE−ρ−ωgyEχΛysγ⁰sEaχχνγ⁰atγτρsSENuclearo
InstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoando
AssociatedoEquipmentQE2019QE_WYQEV^]RV_V

1.2

489 jτρstωaγρtsEτρEπ−ℓγatτωR×as−ℓEℓaωμEπatt−ωEaρℓEs⁰aνaωEℓaωμE−ρ−ωgyEπτℓ−νsEusγρgEMEsψωt{s}ENEdEVXE{−}E
χχE⁰τννγsγτρEℓataE⁰τνν−⁰t−ℓE×yEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2019QEWUV_QEV 5.4 31

488 z−aω⁰ΛE≥τωEντρgRνγv−ℓEρ−utωaνEχaωtγ⁰ν−sEγρEχχE⁰τννγsγτρsEatEM{sψωt{s}}EdEVX~{t−xtE{E{−}}}NEtΛatEℓ−⁰ayEγρtτE
ℓγsχνa⁰−ℓEΛaℓωτργ⁰Eη−tsEγρEtΛ−Eh{shzE⁰aντωγπ−t−ωSEEuropeanoPhysicaloJournaloCQE2019QE]_QEV 4.2 18

487 z−aω⁰ΛE≥τωEoγggsE×τsτρEχaγωEχωτℓu⁰tγτρEγρEtΛ−E~~MON~~MONEℓ−⁰ayE⁰Λaρρ−νEusγρgEh{shzEℓataE
ω−⁰τωℓ−ℓEatEMEsψωt{πatΛωπ{s}}ENEdEVXE{−}SEJournaloofoHighoEnergyoPhysicsQE2019QEWUV_QEV 5.4 12

486 z−aω⁰ΛE≥τωEνaωg−EπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEγρEassτ⁰γatγτρEwγtΛEτρ−EtτχRψuaωμEγρEχωτtτρRχωτtτρE
⁰τννγsγτρsEatEMEsψωt{s}ENEdEVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2019QEWUV_QEV 5.4 7

485
t−asuω−π−ρtEτ≥EM~ {χπE}“NEχωτℓu⁰tγτρE⁰ωτssEs−⁰tγτρsEaρℓEgaug−E×τsτρEχτνaωγsatγτρEγρEχχE
⁰τννγsγτρsEatEMsψωt{s}EdEVX~t−xtE{{−}}NEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2019QE
]_QEV

4.2 20

484 z−aω⁰Λ−sE≥τωEtΛγωℓRg−ρ−ωatγτρEs⁰aνaωEν−χtτψuaωμsEγρEMEsψωt{s}ENEdEVXE{−}EχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2019QEWUV_QEV 5.4 18

483
z−aω⁰ΛE≥τωEs⁰aνaωEω−sτρaρ⁰−sEℓ−⁰ayγρgEγρtτE˛…P˛…â��EγρE−v−ρtsEwγtΛEaρℓEwγtΛτutE×Rtagg−ℓEη−tsEχωτℓu⁰−ℓE
γρEχωτtτρRχωτtτρE⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyo
PhysicsQE2019QEWUV_QEV

5.4 8

482 z−aω⁰ΛE≥τωEℓγ×τsτρEω−sτρaρ⁰−sEγρEΛaℓωτργ⁰E≥γρaνEstat−sEγρEVX_E≥×â��VEτ≥EχχE⁰τννγsγτρsEatEMEsψωt{s}ENEdEVXE
{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2019QEWUV_QEV 5.4 10

481 hEYEˆ�EVYRn×χsT⁰ΛE}jzlsEaωωayEℓωγvγρgEhzpjEγρE[ZEρπEjtvzE≥τωEΛγgΛR−ρ−ωgyEχΛysγ⁰sE−xχ−ωγπ−ρtsSE
JournaloofoInstrumentationQE2019QEVYQEjUZUV[RjUZUV[ 1 1

480 hE{vzhTyvzhR×as−ℓEτχtγ⁰aνEtωaρsπγtt−ωEMt{xPNTtωaρs⁰−γv−ωEMt{yxPNE≥τωEΛγgΛR−ρ−ωgyEχΛysγ⁰sE
−xχ−ωγπ−ρtsSEJournaloofoInstrumentationQE2019QEVYQEjUZUWVRjUZUWV 1 2

479 t−asuω−π−ρtEτ≥EtΛ−Eγρ⁰νusγv−Eγsτνat−ℓRχΛτtτρE⁰ωτssEs−⁰tγτρEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}ENEdEVXE{−}E
usγρgEX[E≥×â��VEτ≥Eh{shzEℓataSEJournaloofoHighoEnergyoPhysicsQE2019QEWUV_QEV 5.4 2

478 hEstωat−gyE≥τωEaEg−ρ−ωaνEs−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEusγρgEℓataRℓ−ωγv−ℓEsγgρaνEω−gγτρsEaρℓEγtsE
aχχνγ⁰atγτρEwγtΛγρEtΛ−Eh{shzE−xχ−ωγπ−ρtSEEuropeanoPhysicaloJournaloCQE2019QE]_QEV 4.2 14

477 t−asuω−π−ρtEτ≥EtΛ−EtτχRψuaωμEπassEγρEMEtτv−ωνγρ−{t}ENEPEVRη−tE−v−ρtsE⁰τνν−⁰t−ℓEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}ENEdE^E{−}SEJournaloofoHighoEnergyoPhysicsQE2019QEWUV_QEV 5.4 12

476 t−asuω−π−ρtEτ≥E≥γℓu⁰γaνEaρℓEℓγ≥≥−ω−ρtγaνEM~ P~ RNEχωτℓu⁰tγτρE⁰ωτssRs−⁰tγτρsEatEMsψωt{s}dVXNE{−}E
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2019QE]_QEV 4.2 16

475 yaℓγatγτρE⁰Λaωa⁰t−ωγzatγτρEτ≥Ejv{zE⁰τπχτρ−ρtsE≥τωEaEsγgρaνEχa⁰μ−tEωτut−ωEγρEtΛ−Euχgωaℓ−Eτ≥EtΛ−E
h{shzEπuτρEsχ−⁰tωτπ−t−ωSEJournaloofoInstrumentationQE2019QEVYQEwVUUWXRwVUUWX 1 0

474 t−asuω−π−ρtEτ≥E““Eχωτℓu⁰tγτρEγρEtΛ−Eâ��â�� ˛‰ ˛‰E≥γρaνEstat−EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEγρEχχE⁰τννγsγτρsEatEME
sψωt{s}ENEdEVXE{−}SEJournaloofoHighoEnergyoPhysicsQE2019QEWUV_QEV 5.4 2

SuenyRayyHou
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473 t−asuω−π−ρtEτ≥EM~ {χπE}NR×τsτρEaρℓE“R×τsτρEχωτℓu⁰tγτρE⁰ωτssRs−⁰tγτρsEγρEχχE⁰τννγsγτρsEatE
Msψωt{s}dWS][NE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2019QE]_QEV 4.2 2

472
t−asuω−π−ρtEτ≥EtΛ−Eγρ⁰νusγv−E⁰ωτssRs−⁰tγτρE≥τωEtΛ−Eχωτℓu⁰tγτρEτ≥Eη−tsEγρEassτ⁰γatγτρEwγtΛEaE“E×τsτρE
γρEχωτtτρâ��χωτtτρE⁰τννγsγτρsEatE^E{−}EusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2019QE
]_QEV

4.2 4

471
z−aω⁰ΛE≥τωEΛ−avyEρ−utωaνEν−χtτρsEγρEℓ−⁰aysEτ≥E~E×τsτρsEχωτℓu⁰−ℓEγρEVXE{−}EχχE⁰τννγsγτρsEusγρgE
χωτπχtEaρℓEℓγsχνa⁰−ℓEsγgρatuω−sEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2019QE
WUV_QEV

5.4 21

470 t−asuω−π−ρtEτ≥EM~ χπENE×τsτρEχωτℓu⁰tγτρEγρEw×Pw×E⁰τννγsγτρsEatEMsψωt{s¯{πatΛωπ{uu}}}EdE
ZSUW~t−xtE{{−}t−xtE{}}NEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2019QE]_QEV 4.2 7

469 h{shzE×Rη−tEγℓ−ρtγ≥γ⁰atγτρEχ−ω≥τωπaρ⁰−EaρℓE−≥≥γ⁰γ−ρ⁰yEπ−asuω−π−ρtEwγtΛEMt{×aω{t}}NE−v−ρtsEγρEχχE
⁰τννγsγτρsEatEMsψωt{s}dVXNE{−}SEEuropeanoPhysicaloJournaloCQE2019QE]_QEV 4.2 43

468
t−asuω−π−ρtEτ≥E≥ντwEΛaωπτργ⁰sE⁰τωω−νatγτρsEwγtΛEπ−aρEtωaρsv−ωs−Eπτπ−ρtuπEγρEν−aℓâ��ν−aℓEaρℓE
χωτtτρâ��ν−aℓE⁰τννγsγτρsEatEMsψωt{s¯{πatΛωπ{uu}}}EdEZSUW~Λ×τxE{{−}}NEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSE
EuropeanoPhysicaloJournaloCQE2019QE]_QEV

4.2 16

467
t−asuω−π−ρtsEτ≥EtτχRψuaωμEχaγωEℓγ≥≥−ω−ρtγaνEaρℓEℓτu×ν−Rℓγ≥≥−ω−ρtγaνE⁰ωτssRs−⁰tγτρsEγρEtΛ−EM−ννENPη−tsE
⁰Λaρρ−νEwγtΛEχχE⁰τννγsγτρsEatEMsψωt{s}dVXNE{−}EusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloC
QE2019QE]_QEV

4.2 13

466 z−aω⁰ΛE≥τωE×τttτπRsψuaωμEχaγωEχωτℓu⁰tγτρEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEγρE≥γρaνEstat−sE⁰τρtaγργρgEoγggsE
×τsτρsQE×Rη−tsEaρℓEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπSEJournaloofoHighoEnergyoPhysicsQE2019QEWUV_QEV 5.4 7

465 mγx−ℓRsat−ρ⁰yEnγga×γtEz−ωγaνEsγρμsEγρEaE‘γνγρxEmwnhE≥τωEtΛ−E|χgωaℓ−Eτ≥EtΛ−EtuτρEzχ−⁰tωτπ−t−ωEatE
tΛ−Eh{shzElxχ−ωγπ−ρtSEIEEEoTransactionsoonoNuclearoScienceQE2018QE[ZQE[Z[R[[Y 1.7 9

464
z−aω⁰ΛE≥τωEaℓℓγtγτρaνEΛ−avyEρ−utωaνEoγggsEaρℓEgaug−E×τsτρsEγρEtΛ−EℓγtauE≥γρaνEstat−Eχωτℓu⁰−ℓEγρEX[E
≥×â��VEτ≥EχχE⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE
2018QEWUV^QEV

5.4 81

463 t−asuω−π−ρtEτ≥EtΛ−E⁰ωτssRs−⁰tγτρE≥τωEχωτℓu⁰γρgEaE~E×τsτρEγρEassτ⁰γatγτρEwγtΛEaEsγρgν−EtτχEψuaωμEγρE
χχE⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}EwγtΛEh{shzSEJournaloofoHighoEnergyoPhysicsQE2018QEWUV^QEV 5.4 10

462 t−asuω−π−ρtEτ≥EtΛ−ER×τsτρEπassEγρEχχE⁰τννγsγτρsEatEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicalo
JournaloCQE2018QE]^QEVVU 4.2 59

461 z−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEγρEΛγgΛRπassE≥γρaνEstat−sEwγtΛEaEχΛτtτρEaρℓEaEη−tE≥ωτπE⁰τννγsγτρsEatEdE
VX´ {−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2018QE]^QEVUW 4.2 7

460 z−aω⁰ΛE≥τωEtΛ−Eℓγω−⁰tEχωτℓu⁰tγτρEτ≥E⁰ΛaωgγρτsEaρℓEρ−utωaνγρτsEγρE≥γρaνEstat−sEwγtΛEtauEν−χtτρsEγρE
⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2018QE]^QEVZY 4.2 23

459 t−asuω−π−ρtEτ≥EντρgγtuℓγρaνE≥ντwEℓ−⁰τωω−νatγτρsEγρEw×Pw×E⁰τννγsγτρsEatEaρℓEZSUWE{−}EwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2018QE]^QEVYW 4.2 35

458 t−asuω−π−ρtEτ≥EψuaωμτργuπEχωτℓu⁰tγτρEγρEχωτtτρRν−aℓEaρℓEχωτtτρRχωτtτρE⁰τννγsγτρsEatEwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2018QE]^QEV]V 4.2 35

457 t−asuω−π−ρtEτ≥Eℓγ≥≥−ω−ρtγaνE⁰ωτssRs−⁰tγτρsEτ≥EaEsγρgν−EtτχEψuaωμEχωτℓu⁰−ℓEγρEassτ⁰γatγτρEwγtΛEaE
×τsτρEatEwγtΛEh{shzSEEuropeanoPhysicaloJournaloCQE2018QE]^QEV^[ 4.2 5

456 z−aω⁰ΛE≥τωEΛ−avyEω−sτρaρ⁰−sEγρEtΛ−EaρℓE≥γρaνEstat−sEusγρgEχωτtτρRχωτtτρE⁰τννγsγτρsEatE´ EwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2018QE]^QEW_X 4.2 41

(2018-2019)
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455 hEs−aω⁰ΛE≥τωEχaγωRχωτℓu⁰−ℓEω−sτρaρ⁰−sEγρE≥τuωRη−tE≥γρaνEstat−sEatEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeano
PhysicaloJournaloCQE2018QE]^QEWZU 4.2 28

454
z−aω⁰ΛE≥τωEΛ−avyEω−sτρaρ⁰−sEℓ−⁰ayγρgEγρtτEaE~EτωE“E×τsτρEaρℓEaEoγggsE×τsτρEγρE≥γρaνEstat−sEwγtΛE
ν−χtτρsEaρℓE×Rη−tsEγρEX[E≥×â��VEτ≥EMEsψωt{s}dVXENE{−}EχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofo
HighoEnergyoPhysicsQE2018QEWUV^QEV

5.4 26

453 z−aω⁰ΛE≥τωEΛ−avyEω−sτρaρ⁰−sEℓ−⁰ayγρgEγρtτEγρEtΛ−E≥γρaνEstat−EγρE⁰τννγsγτρsEatEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2018QE]^QEWY 4.2 47

452 kγω−⁰tEtτχRψuaωμEℓ−⁰ayEwγℓtΛEπ−asuω−π−ρtEγρEtΛ−Eν−χtτρPη−tsE⁰Λaρρ−νEatEwγtΛEtΛ−Eh{shzE
−xχ−ωγπ−ρtSEEuropeanoPhysicaloJournaloCQE2018QE]^QEVW_ 4.2 11

451 z−aω⁰ΛE≥τωE~E~T~E“Eω−sτρaρ⁰−Eχωτℓu⁰tγτρEγρEâ��˛‰ψψE≥γρaνEstat−sEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}E
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2018QEWUV^QEV 5.4 22

450 t−asuω−π−ρtEτ≥EtΛ−EoγggsE×τsτρE⁰τuχνγρgEχωτχ−ωtγ−sEγρEtΛ−EoEReE““OEReEYâ��Eℓ−⁰ayE⁰Λaρρ−νEatEME
sψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2018QEWUV^QEV 5.4 36

449 t−asuω−π−ρtEτ≥Eγρ⁰νusγv−Eη−tEaρℓEℓγη−tE⁰ωτssRs−⁰tγτρsEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatEMEsψωt{s}dVXENE
{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2018QEWUV^QEV 5.4 12

448 z−aω⁰ΛE≥τωEℓaωμEπatt−ωEχωτℓu⁰−ℓEγρEassτ⁰γatγτρEwγtΛE×τttτπEτωEtτχEψuaωμsEγρE´ {−}E⁰τννγsγτρsEwγtΛE
tΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2018QE]^QEV^ 4.2 32

447 z−aω⁰ΛE≥τωEℓτu×νyE⁰Λaωg−ℓEoγggsE×τsτρEχωτℓu⁰tγτρEγρEπuνtγRν−χtτρE≥γρaνEstat−sEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωEusγρgEχωτtτρRχωτtτρE⁰τννγsγτρsEatSEEuropeanoPhysicaloJournaloCQE2018QE]^QEV__ 4.2 55

446 t−asuω−π−ρtEτ≥EχτνaωγsatγτρEγρEℓ−⁰aysEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSE
EuropeanoPhysicaloJournaloCQE2018QE]^QEV[X 4.2 3

445 z−aω⁰Λ−sE≥τωEΛ−avyE““EaρℓE“~Eω−sτρaρ⁰−sEγρEtΛ−Eâ��â��ψψEaρℓE˛‰˛‰ψψE≥γρaνEstat−sEγρEχχE⁰τννγsγτρsEatEME
sψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2018QEWUV^QEV 5.4 17

444 z−aω⁰ΛE≥τωEχaγωEχωτℓu⁰tγτρEτ≥EuχRtyχ−Ev−⁰tτωRνγμ−EψuaωμsEaρℓE≥τωE≥τuωRtτχRψuaωμE−v−ρtsEγρE≥γρaνE
stat−sEwγtΛEπuνtγχν−E×Rη−tsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2018QEWUV^QEV 5.4 23

443
t−asuω−π−ρtEτ≥Eℓγ≥≥−ω−ρtγaνE⁰ωτssEs−⁰tγτρsEaρℓE~PT~â��E⁰ωτssRs−⁰tγτρEωatγτsE≥τωE~E×τsτρEχωτℓu⁰tγτρE
γρEassτ⁰γatγτρEwγtΛEη−tsEatEMEsψωt{s}d^ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE
2018QEWUV^QEV

5.4 7

442 t−asuω−π−ρtEτ≥EtΛ−E~R×τsτρEπassEγρEχχE⁰τννγsγτρsEatEMsψωt{s}d]QEΛ×τxE{{−}}NEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωE2018QE]^QEV 1

441 z−aω⁰ΛE≥τωEℓτu×νyE⁰Λaωg−ℓEoγggsE×τsτρEχωτℓu⁰tγτρEγρEπuνtγRν−χtτρE≥γρaνEstat−sEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωEusγρgEχωτtτρâ��χωτtτρE⁰τννγsγτρsEatEMsψωt{s}dVXQt−xtE{{−}}NE2018QE]^QEV 1

440 z−aω⁰ΛE≥τωEΛ−avyEω−sτρaρ⁰−sEℓ−⁰ayγρgEγρtτEaE~EτωE“E×τsτρEaρℓEaEoγggsE×τsτρEγρE≥γρaνEstat−sEwγtΛE
ν−χtτρsEaρℓE×Rη−tsEγρEX[E≥×â��VEτ≥EMEsψωt{s}dVXENE{−}EχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωE2018QEWUV^QEV 1

439 {Λ−Eνat−ρ⁰yEvaνγℓatγτρEτ≥EtΛ−Eτχtγ⁰aνEνγρμE≥τωEtΛ−Eh{shzEsγψuγℓEhωgτρEjaντωγπ−t−ωEwΛas−RpEtωγgg−ωE
uχgωaℓ−SEJournaloofoInstrumentationQE2018QEVXQEwUZUUWRwUZUUW 1 1

438
z−aω⁰ΛE≥τωEtΛ−EoγggsE×τsτρEχωτℓu⁰−ℓEγρEassτ⁰γatγτρEwγtΛEaEv−⁰tτωE×τsτρEaρℓEℓ−⁰ayγρgEγρtτEtwτE
sχγρRz−ωτEχaωtγ⁰ν−sEγρEtΛ−EoEReEaaEReEY×E⁰Λaρρ−νEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2018QEWUV^QEV

5.4 14
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437
t−asuω−π−ρtEτ≥EtΛ−EME“gaππaEtτEρuEτv−ωνγρ−{ρu}gaππaENEχωτℓu⁰tγτρE⁰ωτssEs−⁰tγτρEγρEχχE⁰τννγsγτρsE
atEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEaρℓEνγπγtsEτρEaρτπaντusEtωγχν−Egaug−R×τsτρE
⁰τuχνγρgsSEJournaloofoHighoEnergyoPhysicsQE2018QEWUV^QEV

5.4 6

436 wωτπχtEaρℓEρτρRχωτπχtE−ννγχtγ⁰E≥ντwEγρEw×Pw×E⁰τννγsγτρsEatE{−vEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeano
PhysicaloJournaloCQE2018QE]^QE]^Y 4.2 8

435 z−aω⁰ΛE≥τωEoγggsE×τsτρEχaγωEχωτℓu⁰tγτρEγρEtΛ−E⁰Λaρρ−νEusγρgE⁰τννγsγτρEℓataEω−⁰τωℓ−ℓEatE{−}EwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2018QE]^QEVUU] 4.2 21

434 t−asuω−π−ρtEτ≥E⁰τντuωE≥ντwEusγρgEη−tRχuννEτ×s−ωva×ν−sEγρE−v−ρtsEwγtΛEtΛ−Eh{shzE−xχ−ωγπ−ρtEatSE
EuropeanoPhysicaloJournaloCQE2018QE]^QE^Y] 4.2 5

433 hρguνaωEaρaνysγsEτ≥EiEUEℓEEReErO˛…P˛…â��Eℓ−⁰aysEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^ENE{−}EwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2018QEWUV^QEV 5.4 44

432
z−aω⁰ΛE≥τωEaEρ−wEΛ−avyEgaug−R×τsτρEω−sτρaρ⁰−Eℓ−⁰ayγρgEγρtτEaEν−χtτρEaρℓEπγssγρgEtωaρsv−ωs−E
πτπ−ρtuπEγρEX[E≥×Eτ≥E⁰τννγsγτρsEatE´ {−}EwγtΛEtΛ−Eh{shzE−xχ−ωγπ−ρtSEEuropeanoPhysicaloJournaloCQE
2018QE]^QEYUV

4.2 23

431 svjxWRVXUQEaEντwRχτw−ωQEντwRνat−ρ⁰yQEWEˆ�EYS^Rn×χsEs−ωγaνγz−ωEhzpjE≥τωEℓ−t−⁰tτωE≥ωτρtR−ρℓEω−aℓτutSE
JournaloofoInstrumentationQE2018QEVXQEwU^UUWRwU^UUW 1

430
z−aω⁰ΛE≥τωEℓaωμEπatt−ωEγρE−v−ρtsEwγtΛEaEΛaℓωτργ⁰aννyEℓ−⁰ayγρgEv−⁰tτωE×τsτρEaρℓEπγssγρgEtωaρsv−ωs−E
πτπ−ρtuπEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyo
PhysicsQE2018QEWUV^QEV

5.4 15

429
t−asuω−π−ρtsEτ≥Eℓγ≥≥−ω−ρtγaνE⁰ωτssEs−⁰tγτρsEτ≥EtτχEψuaωμEχaγωEχωτℓu⁰tγτρEγρEassτ⁰γatγτρEwγtΛEη−tsEγρE
χχE⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}EusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2018QE
WUV^QEV

5.4 4

428
z−aω⁰ΛE≥τωEoγggsE×τsτρEχaγωEχωτℓu⁰tγτρEγρEtΛ−EMEuχgaππaEuχgaππaE×τv−ωνγρ−{×}ENE≥γρaνEstat−EwγtΛE
VXE{−}EχχE⁰τννγsγτρEℓataE⁰τνν−⁰t−ℓE×yEtΛ−Eh{shzE−xχ−ωγπ−ρtSEJournaloofoHighoEnergyoPhysicsQE2018QE
WUV^QEV

5.4 23

427 z−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEγρE−v−ρtsEwγtΛEsaπ−R⁰Λaωg−Eν−χtτρsEaρℓE×Rη−tsEγρEχχE⁰τννγsγτρsEatEME
sψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2018QEWUV^QEV 5.4 21

426 t−asuω−π−ρtEτ≥EtΛ−EazγπutΛaνEaργsτtωτχyEτ≥E⁰Λaωg−ℓEχaωtγ⁰ν−sEχωτℓu⁰−ℓEγρEdEZSUW´ {−}Ew×Pw×E
⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2018QE]^QE__] 4.2 21

425 w−ω≥τωπaρ⁰−Eτ≥EπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEω−⁰τρstωu⁰tγτρEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEusγρgE
χωτtτρRχωτtτρE⁰τννγsγτρsEatSEEuropeanoPhysicaloJournaloCQE2018QE]^QE_UX 4.2 66

424 z−aω⁰ΛE≥τωE−ν−⁰tωτw−aμEχωτℓu⁰tγτρEτ≥Esuχ−ωsyππ−tωγ⁰Eχaωtγ⁰ν−sEγρE≥γρaνEstat−sEwγtΛEtwτEτωEtΛω−−E
ν−χtτρsEatEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2018QE]^QE__Z 4.2 49

423 z−aω⁰ΛE≥τωE⁰Λaωg−ℓEoγggsE×τsτρsEℓ−⁰ayγρgEγρtτEtτχEaρℓE×τttτπEψuaωμsEatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2018QEWUV^QEV 5.4 39

422 vχ−ωatγτρEaρℓEχ−ω≥τωπaρ⁰−Eτ≥EtΛ−Eh{shzE{γν−Ejaντωγπ−t−ωEγρEyuρ´ VSEEuropeanoPhysicaloJournaloCQE
2018QE]^QE_^] 4.2 13

421
z−aω⁰ΛE≥τωEsuχ−ωsyππ−tωyEγρE≥γρaνEstat−sEwγtΛEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEaρℓEπuνtγχν−E×Rη−tsEγρE
χωτtτρRχωτtτρE⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyo
PhysicsQE2018QEWUV^QEV

5.4 28

420
z−aω⁰ΛE≥τωEχaγωEχωτℓu⁰tγτρEτ≥EΛ−avyEv−⁰tτωRνγμ−EψuaωμsEℓ−⁰ayγρgEγρtτEΛγgΛRχ{E~E×τsτρsEaρℓEtτχE
ψuaωμsEγρEtΛ−Eν−χtτρRχνusRη−tsE≥γρaνEstat−EγρEχχE⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2018QEWUV^QEV

5.4 16
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419
z−aω⁰ΛE≥τωEtτχRsψuaωμEχaγωEχωτℓu⁰tγτρEγρE≥γρaνEstat−sEwγtΛEτρ−Eν−χtτρQEη−tsQEaρℓEπγssγρgEtωaρsv−ωs−E
πτπ−ρtuπEusγρgEX[E≥×â��VEτ≥EMEsψωt{s}dVXENE{−}EχχE⁰τννγsγτρEℓataEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofo
HighoEnergyoPhysicsQE2018QEWUV^QEV

5.4 33

418 z−aω⁰ΛE≥τωEντρgRνγv−ℓE⁰ΛaωgγρτsE×as−ℓEτρEaEℓγsaχχ−aωγρgRtωa⁰μEsγgρatuω−EγρEχχE⁰τννγsγτρsEatEME
sψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2018QEWUV^QEV 5.4 48

417 z−aω⁰ΛE≥τωEsuχ−ωsyππ−tωyEγρE≥γρaνEstat−sEwγtΛE⁰ΛaωπEη−tsEaρℓEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEγρEVXE
{−}EχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2018QEWUV^QEV 5.4 9

416
z−aω⁰ΛE≥τωE⁰Λaωg−ℓEoγggsE×τsτρsEℓ−⁰ayγρgEvγaEo´–EReEˇ�´–˛‰ˇ�EγρEtΛ−Eˇ�Pη−tsEaρℓEˇ�Pν−χtτρE≥γρaνEstat−sEwγtΛE
X[E≥×â��VEτ≥EχχE⁰τννγsγτρEℓataEω−⁰τωℓ−ℓEatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzE−xχ−ωγπ−ρtSEJournaloofo
HighoEnergyoPhysicsQE2018QEWUV^QEV

5.4 33

415 wωτπχtEaρℓEρτρRχωτπχtEaρℓEsuχχω−ssγτρEatEΛγgΛEtωaρsv−ωs−Eπτπ−ρtuπEγρEw×Pw×E⁰τννγsγτρsEwγtΛE
tΛ−Eh{shzE−xχ−ωγπ−ρtSEEuropeanoPhysicaloJournaloCQE2018QE]^QE][W 4.2 23

414 z−aω⁰ΛE≥τωEoγggsE×τsτρEℓ−⁰aysEtτE×−yτρℓRtΛ−RztaρℓaωℓRtτℓ−νEνγgΛtE×τsτρsEγρE≥τuωRν−χtτρE−v−ρtsE
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEatEMEsψωt{s}dVXENE{−}SEJournaloofoHighoEnergyoPhysicsQE2018QEWUV^QEV 5.4 22

413 z−aω⁰ΛE≥τωE−x⁰νusγv−EoγggsEaρℓE“E×τsτρEℓ−⁰aysEtτEf˛‡EaρℓEˇ�˛‡EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofo
HighoEnergyoPhysicsQE2018QEWUV^QEV 5.4 6

412 t−asuω−π−ρtsEτ≥E×Rη−tEtaggγρgE−≥≥γ⁰γ−ρ⁰yEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEusγρgEMEtτv−ωνγρ−{t}ENE−v−ρtsEatEME
sψωt{s}dVXENE{−}SEJournaloofoHighoEnergyoPhysicsQE2018QEWUV^QEV 5.4 31

411 z−aω⁰ΛE≥τωE≥νavτuωR⁰ΛaρgγρgEρ−utωaνE⁰uωω−ρtEtτχRψuaωμEℓ−⁰aysEtEReEψ“EγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatEME
sψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2018QEWUV^QEV 5.4 8

410 t−asuω−π−ρtEτ≥EtΛ−Eγρ⁰νusγv−EaρℓE≥γℓu⁰γaνEχωτℓu⁰tγτρE⁰ωτssRs−⁰tγτρsEγρEtΛ−Eν−χtτρPη−tsE⁰Λaρρ−νEγρE
⁰τννγsγτρsEatEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2018QE]^QEY^] 4.2 5

409 z−aω⁰ΛE≥τωEΛ−avyEχaωtγ⁰ν−sEℓ−⁰ayγρgEγρtτEtτχRψuaωμEχaγωsEusγρgEν−χtτρRχνusRη−tsE−v−ρtsEγρE
χωτtτρRχωτtτρE⁰τννγsγτρsEatE´ EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2018QE]^QEZ[Z 4.2 34

408
z−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEusγρgEtΛ−EγρvaωγaρtEπassEℓγstωγ×utγτρEτ≥Esaπ−R≥νavτuωEτχχτsγt−RsγgρE
ℓγν−χtτρEχaγωsEγρE−v−ρtsEwγtΛEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEγρE´ E⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSE
EuropeanoPhysicaloJournaloCQE2018QE]^QE[WZ

4.2 15

407 z−aω⁰ΛE≥τωEtΛ−Elxτtγ⁰Et−sτρE‘MZZ[^NEwγtΛEtΛ−Ejτννγℓ−ωEk−t−⁰tτωEatEm−ωπγνa×SEPhysicaloReviewoLettersQE
2018QEVWUQEWUWUU[ 7.4 27

406 z−aω⁰ΛE≥τωEℓaωμEπatt−ωEaρℓEτtΛ−ωEρ−wEχΛ−ρτπ−ρaEγρE−v−ρtsEwγtΛEaρE−ρ−ωg−tγ⁰Eη−tEaρℓEνaωg−EπγssγρgE
tωaρsv−ωs−Eπτπ−ρtuπEusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2018QEWUV^QEV 5.4 101

405
t−asuω−π−ρtEτ≥EtΛ−E”mτωπuνaaEs−−Et−xt—EaρℓE”mτωπuνaaEs−−Et−xt—Eχωτℓu⁰tγτρE⁰ωτssEs−⁰tγτρsEγρE
πuνtγν−χtτρE≥γρaνEstat−sEusγρgEXSWE≥×”mτωπuνaaEs−−Et−xt—Eτ≥E”mτωπuνaaEs−−Et−xt—E⁰τννγsγτρsEatE”mτωπuνaaE
s−−Et−xt—EdEVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2017QE]]QEYU

4.2 14

404
hEπ−asuω−π−ρtEτ≥EtΛ−E⁰aντωγπ−t−ωEω−sχτρs−EtτEsγρgν−EΛaℓωτρsEaρℓEℓ−t−ωπγρatγτρEτ≥EtΛ−Eη−tE−ρ−ωgyE
s⁰aν−Euρ⁰−ωtaγρtyEusγρgEsojEyuρRVER⁰τννγsγτρEℓataEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicalo
JournaloCQE2017QE]]QEW[

4.2 22

403
t−asuω−π−ρtEτ≥EtΛ−Eγρ⁰νusγv−E⁰ωτssRs−⁰tγτρsEτ≥Esγρgν−EtτχRψuaωμEaρℓEtτχRaρtγψuaωμEtR⁰Λaρρ−νE
χωτℓu⁰tγτρEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyo
PhysicsQE2017QEWUV]QEV

5.4 22

402
t−asuω−π−ρtEτ≥Eη−tEa⁰tγvγtyEχωτℓu⁰−ℓEγρEtτχRψuaωμE−v−ρtsEwγtΛEaρE−ν−⁰tωτρQEaEπuτρEaρℓEtwτE
Rtagg−ℓEη−tsEγρEtΛ−E≥γρaνEstat−EγρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—E{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSE
EuropeanoPhysicaloJournaloCQE2017QE]]QEWWU

4.2 5
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401 t−asuω−π−ρtEτ≥EtΛ−E×τsτρEχτνaωγsatγτρEγρE”mτωπuνaaEs−−Et−xt—E−v−ρtsE≥ωτπE⁰τννγsγτρsEatE”mτωπuνaaE
s−−Et−xt—EdE^E{−}EγρEtΛ−Eν−χtτρ´ P´ η−tsE⁰Λaρρ−νEwγtΛEh{shzSEEuropeanoPhysicaloJournaloCQE2017QE]]QEW[Y 4.2 19

400 lν−⁰tωτρE−≥≥γ⁰γ−ρ⁰yEπ−asuω−π−ρtsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEusγρgEWUVWEsojEχωτtτρRχωτtτρE⁰τννγsγτρE
ℓataSEEuropeanoPhysicaloJournaloCQE2017QE]]QEV_Z 4.2 61

399
t−asuω−π−ρtsEτ≥EtτχRψuaωμEχaγωEℓγ≥≥−ω−ρtγaνE⁰ωτssRs−⁰tγτρsEγρEtΛ−E”mτωπuνaaEs−−Et−xt—E⁰Λaρρ−νEγρE
⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—´ {−}EusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2017QE
]]QEW_W

4.2 13

398 w−ω≥τωπaρ⁰−Eτ≥EaνgτωγtΛπsEtΛatEω−⁰τρstωu⁰tEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEγρE”mτωπuνaaEs−−Et−xt—dE
^E{−}EχωτtτρRχωτtτρE⁰τννγsγτρsEγρEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2017QE]]QEWYV 4.2 38

397 t−asuω−π−ρtEτ≥EtΛ−EχωτπχtET”mτωπuνaaEs−−Et−xt—EχaγωEχωτℓu⁰tγτρE⁰ωτssRs−⁰tγτρEγρE⁰τννγsγτρsEatE
”mτωπuνaaEs−−Et−xt—´ {−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2017QE]]QE][ 4.2 47

396 z−aω⁰ΛE≥τωEtωγ×τsτρE”mτωπuνaaEs−−Et−xt—Eχωτℓu⁰tγτρEγρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—´ ”mτωπuνaaEs−−E
t−xt—EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2017QE]]QEVYV 4.2 13

395 {τχτντgγ⁰aνE⁰−ννE⁰νust−ωγρgEγρEtΛ−Eh{shzE⁰aντωγπ−t−ωsEaρℓEγtsEχ−ω≥τωπaρ⁰−EγρEsojEyuρEVSEEuropeano
PhysicaloJournaloCQE2017QE]]QEY_U 4.2 177

394
mγℓu⁰γaνQEtτtaνEaρℓEℓγ≥≥−ω−ρtγaνE⁰ωτssRs−⁰tγτρEπ−asuω−π−ρtsEτ≥ER⁰Λaρρ−νEsγρgν−EtτχRψuaωμEχωτℓu⁰tγτρE
γρE⁰τννγsγτρsEatE^´ {−}EusγρgEℓataE⁰τνν−⁰t−ℓE×yEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2017QE
]]QEZXV

4.2 27

393 t−asuω−π−ρtsEτ≥E−ν−⁰tωτw−aμE”mτωπuνaaEs−−Et−xt—Eχωτℓu⁰tγτρEaρℓE⁰τρstωaγρtsEτρEaρτπaντusEgaug−E
⁰τuχνγρgsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2017QE]]QEY]Y 4.2 14

392 v×s−ωvatγτρEτ≥EtΛ−E’EMYVYUNEstωu⁰tuω−EγρEtΛ−EqTˇ�fEπassEsχ−⁰tωuπEγρEi´–ReEqTˇ�fr´–Eℓ−⁰aysSEModerno
PhysicsoLettersoAQE2017QEXWQEV]ZUVX_ 1.3 27

391 q−tEω−⁰τρstωu⁰tγτρEaρℓEχ−ω≥τωπaρ⁰−EusγρgEχaωtγ⁰ν−E≥ντwEwγtΛEtΛ−Eh{shzEk−t−⁰tτωSEEuropeanoPhysicalo
JournaloCQE2017QE]]QEY[[ 4.2 42

390 t−asuω−π−ρtEτ≥EπuνtγRχaωtγ⁰ν−EazγπutΛaνE⁰τωω−νatγτρsEγρEχχQEχ´ P´ w×EaρℓEντwRπuνtγχνγ⁰γtyEw×´ P´ w×E
⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2017QE]]QEYW^ 4.2 48

389 t−asuω−π−ρtEτ≥Eγρ⁰νusγv−EaρℓEℓγ≥≥−ω−ρtγaνE⁰ωτssEs−⁰tγτρsEγρEtΛ−EoEReE““EOEReEYâ��Eℓ−⁰ayE⁰Λaρρ−νEγρEχχE
⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2017QEWUV]QEV 5.4 25

388 t−asuω−π−ρtEτ≥Eν−χtτρEℓγ≥≥−ω−ρtγaνEℓγstωγ×utγτρsEaρℓEtΛ−EtτχEψuaωμEπassEγρEχωτℓu⁰tγτρEγρE⁰τννγsγτρsE
atE´ {−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2017QE]]QE^UY 4.2 11

387 t−asuω−π−ρtEτ≥EtΛ−EMEtτv−ωνγρ−{t}gaππaENEχωτℓu⁰tγτρE⁰ωτssEs−⁰tγτρEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatEME
sψωt{s}d^ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2017QEWUV]QEV 5.4 7

386
t−asuω−π−ρtsEτ≥E⁰Λaωg−EaρℓEjwEasyππ−tωγ−sEγρE×RΛaℓωτρEℓ−⁰aysEusγρgEtτχRψuaωμE−v−ρtsE⁰τνν−⁰t−ℓE
×yEtΛ−Eh{shzEℓ−t−⁰tτωEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^ENE{−}SEJournaloofoHighoEnergyoPhysicsQE2017QE
WUV]QEV

5.4 6

385 w−ω≥τωπaρ⁰−Eτ≥EtΛ−Eh{shzEtωa⁰μEω−⁰τρstωu⁰tγτρEaνgτωγtΛπsEγρEℓ−ρs−E−ρvγωτρπ−ρtsEγρEsojEyuρEWSE
EuropeanoPhysicaloJournaloCQE2017QE]]QE[]X 4.2 33

384
z−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEγρE−v−ρtsE⁰τρtaγργρgEaEsaπ−R≥νavτuωEτχχτsγt−RsγgρEℓγν−χtτρEχaγωQEη−tsQE
aρℓEνaωg−EπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEγρE”mτωπuνaaEs−−Et−xt—´ ”mτωπuνaaEs−−Et−xt—”mτωπuνaaEs−−E
t−xt—E⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2017QE]]QEVYY

4.2 8

(2017-2017)
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383
t−asuω−π−ρtEτ≥EtΛ−E““Eχωτℓu⁰tγτρE⁰ωτssEs−⁰tγτρEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatEMEsψωt{s}d^ENE{−}E
usγρgEtΛ−E““EReEâ��â�� â��Pâ��fâ��â��fPEaρℓEME““tτE{−νν} {R}{−νν} {P}ρuEτv−ωνγρ−{ρu}ENEℓ−⁰ayE⁰Λaρρ−νsEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2017QEWUV]QEV

5.4 9

382 wωτ×γρgEtΛ−E~Et×Ev−ωt−xEstωu⁰tuω−EγρEtR⁰Λaρρ−νEsγρgν−RtτχRψuaωμEχωτℓu⁰tγτρEaρℓEℓ−⁰ayEγρEχχE
⁰τννγsγτρsEatEMEsψωt{s}d^ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2017QEWUV]QEV 5.4 11

381 t−asuω−π−ρtsEτ≥Eˇ�MWzNEaρℓE‘MX^]WNEReEqTˇ�ˇ�EPEˇ�Eâ��Eχωτℓu⁰tγτρEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^ENE{−}EwγtΛE
tΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2017QEWUV]QEV 5.4 15

380 t−asuω−π−ρtsEτ≥EtτχRψuaωμEχaγωEtτE“R×τsτρE⁰ωτssRs−⁰tγτρEωatγτsEatEMEsψωt{s}dVXENEQE^QE]E{−}EwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2017QEWUV]QEV 5.4 7

379 z−aω⁰ΛE≥τωEν−χtτρR≥νavτuωRvγτνatγρgEℓ−⁰aysEτ≥EtΛ−EoγggsEaρℓE×τsτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSE
EuropeanoPhysicaloJournaloCQE2017QE]]QE]U 4.2 52

378 w−ω≥τωπaρ⁰−Eτ≥EtΛ−Eh{shzEtωγgg−ωEsyst−πEγρEWUVZSEEuropeanoPhysicaloJournaloCQE2017QE]]QEXV] 4.2 272

377 y−⁰τρstωu⁰tγτρEτ≥EχωγπaωyEv−ωtγ⁰−sEatEtΛ−Eh{shzE−xχ−ωγπ−ρtEγρEyuρEVEχωτtτρRχωτtτρE⁰τννγsγτρsEatE
tΛ−EsojSEEuropeanoPhysicaloJournaloCQE2017QE]]QEXXW 4.2 29

376
t−asuω−π−ρtsEτ≥EtΛ−Eχωτℓu⁰tγτρE⁰ωτssEs−⁰tγτρEτ≥EaE”mτωπuνaaEs−−Et−xt—E×τsτρEγρEassτ⁰γatγτρEwγtΛE
η−tsEγρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—´ {−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE
2017QE]]QEX[V

4.2 26

375 wω−⁰γsγτρEπ−asuω−π−ρtEaρℓEγρt−ωχω−tatγτρEτ≥Eγρ⁰νusγv−EQEaρℓEχωτℓu⁰tγτρE⁰ωτssEs−⁰tγτρsEwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2017QE]]QEX[] 4.2 56

374 t−asuω−π−ρtEτ≥Eη−tE≥ωagπ−ρtatγτρEγρEw×Pw×EaρℓE⁰τννγsγτρsEatE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEatEtΛ−E
sojSEEuropeanoPhysicaloJournaloCQE2017QE]]QEX]_ 4.2 35

373
z−aω⁰ΛE≥τωEℓaωμEπatt−ωEatE”mτωπuνaaEs−−Et−xt—EγρE≥γρaνEstat−sE⁰τρtaγργρgEaρE−ρ−ωg−tγ⁰EχΛτtτρEaρℓE
νaωg−EπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2017QE
]]QEX_X

4.2 52

372
t−asuω−π−ρtEτ≥E⁰Λaωg−ℓRχaωtγ⁰ν−Eℓγstωγ×utγτρsEs−ρsγtγv−EtτEtΛ−Euρℓ−ωνyγρgE−v−ρtEγρEMEsψωt{s}dVXENE
{−}EχωτtτρRχωτtτρE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEatEtΛ−EsojSEJournaloofoHighoEnergyoPhysicsQE
2017QEWUV]QEV

5.4 9

371 sτwRνat−ρ⁰yEaρℓEντwRτv−ωΛ−aℓE−ρ⁰τℓ−ωEhzpjEγρEtΛ−Eh{shzEshωE⁰aντωγπ−t−ωEtωγgg−ωEuχgωaℓ−SE
InternationaloJournaloofoElectronicsQE2017QEVUYQEX_YRYUX 1.2

370 z−aω⁰ΛE≥τωEℓγω−⁰tEtτχEsψuaωμEχaγωEχωτℓu⁰tγτρEγρE≥γρaνEstat−sEwγtΛEtwτEν−χtτρsEγρE{−}E⁰τννγsγτρsEwγtΛE
tΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2017QE]]QE^_^ 4.2 19

369
z−aω⁰ΛE≥τωEℓγω−⁰tEtτχEsψuaωμEχaγωEχωτℓu⁰tγτρEγρE−v−ρtsEwγtΛEaEoγggsEτωE“E×τsτρQEaρℓEπγssγρgE
tωaρsv−ωs−Eπτπ−ρtuπEγρEMEsψωt{s}dVXENE{−}EχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHigho
EnergyoPhysicsQE2017QEWUV]QEV

5.4 7

368
t−asuω−π−ρtEτ≥Eℓ−t−⁰tτωR⁰τωω−⁰t−ℓEτ×s−ωva×ν−sEs−ρsγtγv−EtτEtΛ−EaρτπaντusEχωτℓu⁰tγτρEτ≥E−v−ρtsE
wγtΛEη−tsEaρℓEνaωg−EπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEγρE⁰τννγsγτρsEatE´ {−}EusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSE
EuropeanoPhysicaloJournaloCQE2017QE]]QE][Z

4.2 10

367 k−v−ντχπ−ρtsEτ≥EtwτEYEˆ�EVUEn×TsE}jzlsEaωωayEℓωγv−ωsEγρE[ZEρπEjtvzE≥τωEolwE−xχ−ωγπ−ρtsSEJournalo
ofoInstrumentationQE2017QEVWQEjUWU[ZRjUWU[Z 1 5

366 t−asuω−π−ρtEτ≥E×RΛaℓωτρEχaγωEχωτℓu⁰tγτρEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatEME
sψωt{s}d^ENE{−}SEJournaloofoHighoEnergyoPhysicsQE2017QEWUV]QEV 5.4 5
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365 z−aω⁰ΛE≥τωEsuχ−ωsyππ−tωyEγρE−v−ρtsEwγtΛE×Rtagg−ℓEη−tsEaρℓEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEγρEχχE
⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2017QEWUV]QEV 5.4 13

364 t−asuω−π−ρtEτ≥EtΛ−Eγρ⁰νusγv−Eη−tE⁰ωτssRs−⁰tγτρsEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatEMEsψωt{s}d^ENE{−}EwγtΛE
tΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2017QEWUV]QEV 5.4 12

363
z−aω⁰ΛE≥τωEχaγωEχωτℓu⁰tγτρEτ≥Ev−⁰tτωRνγμ−EtτχEψuaωμsEγρE−v−ρtsEwγtΛEτρ−Eν−χtτρQEη−tsQEaρℓEπγssγρgE
tωaρsv−ωs−Eπτπ−ρtuπEγρEMEsψωt{s}dVXENE{−}EχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHigho
EnergyoPhysicsQE2017QEWUV]QEV

5.4 27

362 pℓ−ρtγ≥γ⁰atγτρEaρℓEω−η−⁰tγτρEτ≥Eχγν−RuχEη−tsEatEΛγgΛEχs−uℓτωaχγℓγtyEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSE
EuropeanoPhysicaloJournaloCQE2017QE]]QEZ^U 4.2 16

361
t−asuω−π−ρtEτ≥Eχωτℓu⁰tγτρEwγtΛEtΛ−EΛaℓωτργ⁰aννyEℓ−⁰ayγρgE×τsτρEω−⁰τρstωu⁰t−ℓEasEτρ−EτωEtwτEη−tsE
γρE⁰τννγsγτρsEatEwγtΛEh{shzQEaρℓE⁰τρstωaγρtsEτρEaρτπaντusEgaug−E⁰τuχνγρgsSEEuropeanoPhysicalo
JournaloCQE2017QE]]QEZ[X

4.2 15

360
z−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEγρEaEν−χtτρEχνusEΛγgΛEη−tEπuνtγχνγ⁰γtyE≥γρaνEstat−EwγtΛEtΛ−Eh{shzE
−xχ−ωγπ−ρtEusγρgEMEsψωt{s}dVXENE{−}EχωτtτρRχωτtτρE⁰τννγsγτρEℓataSEJournaloofoHighoEnergyoPhysicsQE
2017QEWUV]QEV

5.4 7

359 z−aω⁰Λ−sE≥τωEtΛ−E“˛‡Eℓ−⁰ayEπτℓ−Eτ≥EtΛ−EoγggsE×τsτρEaρℓE≥τωEρ−wEΛγgΛRπassEω−sτρaρ⁰−sEγρEχχE
⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2017QEWUV]QEV 5.4 20

358 ztuℓγ−sEτ≥E“˛‡Eχωτℓu⁰tγτρEγρEassτ⁰γatγτρEwγtΛEaEΛγgΛRπassEℓγη−tEsyst−πEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^ENE
{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2017QEWUV]QEV 5.4 7

357 t−asuω−π−ρtsEτ≥EtτχRψuaωμEχaγωEℓγ≥≥−ω−ρtγaνE⁰ωτssRs−⁰tγτρsEγρEtΛ−Eν−χtτρPη−tsE⁰Λaρρ−νEγρEχχE
⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}EusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2017QEWUV]QEV 5.4 12

356 z−aω⁰ΛE≥τωEtτχEψuaωμEℓ−⁰aysEtEReEψoQEwγtΛEoEReE˛‡˛‡QEγρEMEsψωt{s}dVXENE{−}EχχE⁰τννγsγτρsEusγρgEtΛ−Eh{shzE
ℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2017QEWUV]QEV 5.4 12

355 ztuℓyEτ≥EaρℓEχωτℓu⁰tγτρEγρE⁰τννγsγτρsEatEaρℓEs−aω⁰ΛE≥τωEaρτπaντusEψuaωtγ⁰Egaug−E⁰τuχνγρgsEwγtΛEtΛ−E
h{shzE−xχ−ωγπ−ρtSEEuropeanoPhysicaloJournaloCQE2017QE]]QE[Y[ 4.2 11

354 hEντwRχτw−ωQEντwRνat−ρ⁰yQEℓuaνR⁰Λaρρ−νEs−ωγaνγz−ωEhzpjE≥τωEℓ−t−⁰tτωE≥ωτρtR−ρℓEω−aℓτutSEJournaloofo
InstrumentationQE2017QEVWQEjUVUY_RjUVUY_ 1 1

353 t−asuω−π−ρtsEτ≥EtτχEψuaωμEsχγρEτ×s−ωva×ν−sEγρEMEtτv−ωνγρ−{t}ENE−v−ρtsEusγρgEℓγν−χtτρE≥γρaνEstat−sEγρEME
sψωt{s}d^ENE{−}EχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2017QEWUV]QEV 5.4 12

352
z−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEwγtΛEνaωg−Eη−tEπuνtγχνγ⁰γtγ−sEaρℓEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEusγρgE
νaωg−RωaℓγusEη−tsEaρℓE≥νavτuωRtaggγρgEatEh{shzEγρEVXE{−}EχχE⁰τννγsγτρsSEJournaloofoHighoEnergyoPhysics
QE2017QEWUV]QEV

5.4 8

351 {τχRψuaωμEπassEπ−asuω−π−ρtEγρEtΛ−EaννRΛaℓωτργ⁰EMEtτv−ωνγρ−{t}ENEℓ−⁰ayE⁰Λaρρ−νEatEMEsψωt{s}d^ENE{−}E
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2017QEWUV]QEV 5.4 6

350 t−asuω−π−ρtEτ≥EtΛ−Ekω−ννR’aρEtωγχν−Rℓγ≥≥−ω−ρtγaνE⁰ωτssEs−⁰tγτρEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^ENE{−}SE
JournaloofoHighoEnergyoPhysicsQE2017QEWUV]QEV 5.4 16

349 z−aω⁰ΛE≥τωEaEs⁰aνaωEχaωtρ−ωEτ≥EtΛ−EtτχEψuaωμEγρEtΛ−Eη−tsEχνusEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπE≥γρaνE
stat−EatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2017QEWUV]QEV 5.4 30

348
z−aω⁰ΛE≥τωEsuχ−ωsyππ−tωyEγρE≥γρaνEstat−sEwγtΛEtwτEsaπ−RsγgρEτωEtΛω−−Eν−χtτρsEaρℓEη−tsEusγρgEX[E≥×â��VE
τ≥EMEsψωt{s}dVXENE{−}EχχE⁰τννγsγτρEℓataEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2017QE
WUV]QEV

5.4 22

(2017-2017)

15



347
z−aω⁰ΛE≥τωEχaγωEχωτℓu⁰tγτρEτ≥EΛ−avyEv−⁰tτωRνγμ−EψuaωμsEℓ−⁰ayγρgEtτEΛγgΛRχE{E~E×τsτρsEaρℓE×EψuaωμsE
γρEtΛ−Eν−χtτρRχνusRη−tsE≥γρaνEstat−EγρEχχE⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSE
JournaloofoHighoEnergyoPhysicsQE2017QEWUV]QEV

5.4 29

346 t−asuω−π−ρtEτ≥EtΛ−EμEtEsχνγttγρgEs⁰aν−sEγρE“EReEâ��â��E−v−ρtsEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^ENE{−}EwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2017QEWUV]QEV 5.4 3

345
hρaνysγsEτ≥EtΛ−E~t×Ev−ωt−xE≥ωτπEtΛ−Eπ−asuω−π−ρtEτ≥Etωγχν−Rℓγ≥≥−ω−ρtγaνEaρguνaωEℓ−⁰ayEωat−sEτ≥E
sγρgν−EtτχEψuaωμsEχωτℓu⁰−ℓEγρEtΛ−EtR⁰Λaρρ−νEatEMEsψωt{s}d^ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofo
HighoEnergyoPhysicsQE2017QEWUV]QEV

5.4 7

344 lvγℓ−ρ⁰−E≥τωEtΛ−EMEotτE×τv−ωνγρ−{×}ENEℓ−⁰ayEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE
2017QEWUV]QEV 5.4 50

343
z−aω⁰ΛE≥τωEρ−wEΛγgΛRπassEχΛ−ρτπ−ρaEγρEtΛ−Eℓγν−χtτρE≥γρaνEstat−EusγρgEX[E≥×â��VEτ≥EχωτtτρRχωτtτρE
⁰τννγsγτρEℓataEatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2017QE
WUV]QEV

5.4 126

342 k−t−ωπγρatγτρEτ≥EtΛ−EstωτρgE⁰τuχνγρgE⁰τρstaρtE≥ωτπEtωaρsv−ωs−E−ρ−ωgyR−ρ−ωgyE⁰τωω−νatγτρsEγρE
πuνtγη−tE−v−ρtsEatEusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2017QE]]QE^]W 4.2 19

341 y−⁰τρstωu⁰tγτρEτ≥EΛaℓωτργ⁰Eℓ−⁰ayEχωτℓu⁰tsEτ≥EtauEν−χtτρsEwγtΛEtΛ−Eh{shzE−xχ−ωγπ−ρtSEEuropeano
PhysicaloJournaloCQE2016QE][QEW_Z 4.2 28

340 w−ω≥τωπaρ⁰−Eτ≥Eχγν−RuχEπγtγgatγτρEt−⁰Λργψu−sE≥τωEη−tsEγρE”mτωπuνaaEs−−Et−xt—E⁰τννγsγτρsEatE”mτωπuνaaE
s−−Et−xt—´ {−}EusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QEZ^V 4.2 148

339 {Λ−E⁰ντ⁰μEaρℓE⁰τρtωτνEsyst−πE≥τωEtΛ−Eh{shzEsγψuγℓEhωgτρEjaντωγπ−t−ωEwΛas−RpEuχgωaℓ−SEJournaloofo
InstrumentationQE2016QEVVQEjUVU[WRjUVU[W 1 3

338 t−asuω−π−ρtEτ≥EtΛ−E⁰Λaωg−ℓRχaωtγ⁰ν−Eπuνtγχνγ⁰γtyEγρsγℓ−Eη−tsE≥ωτπE”mτωπuνaaEs−−Et−xt—”mτωπuνaaEs−−E
t−xt—´ E⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QEXWW 4.2 35

337 t−asuω−π−ρtEτ≥Eη−tEa⁰tγvγtyEγρEtτχEψuaωμE−v−ρtsEusγρgEtΛ−E−˛…E≥γρaνEstat−EwγtΛEtwτE×Rtagg−ℓEη−tsEγρEχχE
⁰τννγsγτρsEatEMEsψωt{s}d^ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 4

336
t−asuω−π−ρtEτ≥EtΛ−Etωaρsv−ωs−Eπτπ−ρtuπEaρℓE”mτωπuνaaEs−−Et−xt—Eℓγstωγ×utγτρsEτ≥Ekω−ννR’aρE
ν−χtτρEχaγωsEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—´ {−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSE
EuropeanoPhysicaloJournaloCQE2016QE][QEW_V

4.2 63

335
t−asuω−π−ρtEτ≥E≥γℓu⁰γaνEℓγ≥≥−ω−ρtγaνE⁰ωτssEs−⁰tγτρsEτ≥EgνuτρR≥usγτρEχωτℓu⁰tγτρEτ≥EoγggsE×τsτρsE
ℓ−⁰ayγρgEtτE~~EORe−˛‰˛…˛‰EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEatEMEsψωt{s}d^ENE{−}SEJournaloofoHighoEnergyoPhysicsQE
2016QEWUV[QEV

5.4 13

334 z−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEγρE−v−ρtsEwγtΛEaEχΛτtτρEaρℓEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEγρEχχE
⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 13

333 hEs−aω⁰ΛE≥τωEtτχEsψuaωμsEwγtΛEyRχaωγtyRvγτνatγρgEℓ−⁰aysEtτEaννRΛaℓωτργ⁰E≥γρaνEstat−sEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωEγρEMEsψωt{s}d^ENE{−}EχωτtτρRχωτtτρE⁰τννγsγτρsSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 10

332 pℓ−ρtγ≥γ⁰atγτρEτ≥EΛγgΛEtωaρsv−ωs−Eπτπ−ρtuπEtτχEψuaωμsEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^ENE{−}EwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 13

331 t−asuω−π−ρtsEτ≥EtτχRψuaωμEχaγωEℓγ≥≥−ω−ρtγaνE⁰ωτssRs−⁰tγτρsEγρEtΛ−Eν−χtτρPη−tsE⁰Λaρρ−νEγρE⁰τννγsγτρsE
atE”mτωπuνaaEs−−Et−xt—EusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QEZX^ 4.2 48

330
t−asuω−π−ρtEτ≥EtΛ−Eℓγ≥≥−ω−ρtγaνE⁰ωτssRs−⁰tγτρsEτ≥EχωτπχtEaρℓEρτρRχωτπχtEχωτℓu⁰tγτρEτ≥E”mτωπuνaaE
s−−Et−xt—EaρℓE”mτωπuνaaEs−−Et−xt—EγρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—EaρℓE^´ {−}EwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QEW^X

4.2 42

SuenyRayyHou
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329 suπγρτsγtyEℓ−t−ωπγρatγτρEγρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—EdE^E{−}EusγρgEtΛ−Eh{shzEℓ−t−⁰tτωEatE
tΛ−EsojSEEuropeanoPhysicaloJournaloCQE2016QE][QE[ZX 4.2 188

328
z−aω⁰ΛE≥τωEsψuaωμsEaρℓEgνuγρτsEγρE−v−ρtsEwγtΛEΛaℓωτργ⁰aννyEℓ−⁰ayγρgEtauEν−χtτρsQEη−tsEaρℓEπγssγρgE
tωaρsv−ωs−Eπτπ−ρtuπEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—´ {−}Eω−⁰τωℓ−ℓEwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QE[^X

4.2 7

327
hℓℓ−ρℓuπEtτEâ��t−asuω−π−ρtEτ≥EtΛ−EMt×aω{t}NEχωτℓu⁰tγτρE⁰ωτssRs−⁰tγτρEusγρgEM−πuENE−v−ρtsEwγtΛE
×Rtagg−ℓEη−tsEγρEχχE⁰τννγsγτρsEatEMsψωt{s}NEdE]EaρℓE^EMQπatΛωπ{{−}}NEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωâ��SE
EuropeanoPhysicaloJournaloCQE2016QE][QEV

4.2 13

326 t−asuω−π−ρtEτ≥EtΛ−EaρguνaωE⁰τ−≥≥γ⁰γ−ρtsEγρE“R×τsτρE−v−ρtsEusγρgE−ν−⁰tωτρEaρℓEπuτρEχaγωsE≥ωτπE
ℓataEtaμ−ρEatEMEsψωt{s}d^ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 20

325 z−aω⁰Λ−sE≥τωEΛ−avyEℓγ×τsτρEω−sτρaρ⁰−sEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 20

324 kaωμEπatt−ωEγρt−ωχω−tatγτρsEτ≥Eh{shzEs−aω⁰Λ−sE≥τωEtΛ−E−ν−⁰tωτw−aμEχωτℓu⁰tγτρEτ≥Esuχ−ωsyππ−tωγ⁰E
χaωtγ⁰ν−sEγρEMEsψωt{s}d^ENE{−}EχωτtτρRχωτtτρE⁰τννγsγτρsSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 16

323
z−aω⁰ΛE≥τωEtΛ−EztaρℓaωℓEtτℓ−νEoγggsE×τsτρEℓ−⁰ayγρgEγρtτEME×τv−ωνγρ−{×}ENEχωτℓu⁰−ℓEγρEassτ⁰γatγτρE
wγtΛEtτχEψuaωμsEℓ−⁰ayγρgEΛaℓωτργ⁰aννyEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSE
JournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV

5.4 16

322 t−asuω−π−ρtEτ≥EtΛ−EjwRvγτνatγρgEχΛas−EfEsEaρℓEtΛ−EiEUEsEπ−sτρEℓ−⁰ayEwγℓtΛEℓγ≥≥−ω−ρ⁰−EwγtΛEiEUEsE
EReEqTˇ�fEℓ−⁰aysEγρEh{shzSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 10

321
z−aω⁰ΛE≥τωEsψuaωμsEaρℓEgνuγρτsEγρE≥γρaνEstat−sEwγtΛEη−tsEaρℓEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEatE
”mτωπuνaaEs−−Et−xt—EdVXE”mτωπuνaaEs−−Et−xt—wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE
2016QE][QEX_W

4.2 53

320 t−asuω−π−ρtEτ≥EtΛ−Eℓτu×ν−Rℓγ≥≥−ω−ρtγaνEΛγgΛRπassEkω−ννR’aρE⁰ωτssEs−⁰tγτρEγρEχχE⁰τννγsγτρsEatEME
sψωt{s}d^ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 24

319 hEs−aω⁰ΛE≥τωEχωτπχtEν−χtτρRη−tsEγρEχχE⁰τννγsγτρsEatEMEsψωt{πatΛωπ{s}}d^ENE{−}EwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 22

318 z−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEwγtΛEχΛτtτρPη−tE−v−ρtsEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}E
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 12

317
t−asuω−π−ρtEτ≥EtΛ−E⁰−ρtωaνγtyEℓ−χ−ρℓ−ρ⁰−Eτ≥EtΛ−E⁰Λaωg−ℓRχaωtγ⁰ν−Eχs−uℓτωaχγℓγtyEℓγstωγ×utγτρEγρE
χωτtτρRν−aℓE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—´ {−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicalo
JournaloCQE2016QE][QEV__

4.2 39

316 t−asuω−π−ρtEτ≥EtΛ−Eχωτℓu⁰tγτρE⁰ωτssRs−⁰tγτρEτ≥EaEsγρgν−EtτχEψuaωμEγρEassτ⁰γatγτρEwγtΛEaE~E×τsτρEatE
^E{−}EwγtΛEtΛ−Eh{shzE−xχ−ωγπ−ρtSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 12

315 z−aω⁰ΛE≥τωEtΛ−Eχωτℓu⁰tγτρEτ≥Esγρgν−Ev−⁰tτωRνγμ−EaρℓE−x⁰γt−ℓEψuaωμsEγρEtΛ−E~tE≥γρaνEstat−EγρEχχE
⁰τννγsγτρsEatEMEsψωt{s}d^ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 14

314 z−aω⁰ΛE≥τωEstωτρgEgωavγtyEγρEπuνtγη−tE≥γρaνEstat−sEχωτℓu⁰−ℓEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}dVXENE{−}EusγρgE
tΛ−Eh{shzEℓ−t−⁰tτωEatEtΛ−EsojSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 12

313
hEντwRνat−ρ⁰yQEντwRτv−ωΛ−aℓE−ρ⁰τℓ−ωE≥τωEℓataEtωaρsπγssγτρEγρEtΛ−Eh{shzEsγψuγℓEhωgτρEjaντωγπ−t−ωE
tωγgg−ωEuχgωaℓ−SENuclearoInstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,o
Spectrometers,oDetectorsoandoAssociatedoEquipmentQE2016QE^XVQEW^^RW_Y

1.2 3

312
hgγρgEaρℓE−ρvγωτρπ−ρtaνEtτν−ωaρ⁰−Eτ≥EaρEτχtγ⁰aνEtωaρsπγtt−ωE≥τωEtΛ−Eh{shzEwΛas−RpEuχgωaℓ−EatEtΛ−E
sojSENuclearoInstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,o
DetectorsoandoAssociatedoEquipmentQE2016QE^XVQEXY_RXZY

1.2 5

(2016-2016)
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311 pℓ−ρtγ≥γ⁰atγτρEτ≥E×ττst−ℓQEΛaℓωτργ⁰aννyEℓ−⁰ayγρgE×τsτρsEaρℓE⁰τπχaωγsτρsEwγtΛEh{shzEℓataEtaμ−ρEatE
”mτωπuνaaEs−−Et−xt—´ {−}SEEuropeanoPhysicaloJournaloCQE2016QE][QEVZY 4.2 44

310 z−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEγρE−v−ρtsEwγtΛEatEν−astEtΛω−−EχΛτtτρsE⁰τνν−⁰t−ℓEγρE⁰τννγsγτρsEatE”mτωπuνaaE
s−−Et−xt—EdE^E{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QEWVU 4.2 53

309 wωτ×γρgEν−χtτρE≥νavτuωEvγτνatγτρEvγaEρ−utωγρτν−ssE”mτωπuνaaEs−−Et−xt—Eℓ−⁰aysEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QEWXW 4.2 12

308 hEρ−wEπ−tΛτℓEtτEℓγstγρguγsΛEΛaℓωτργ⁰aννyEℓ−⁰ayγρgE×ττst−ℓE×τsτρsE≥ωτπE×τsτρsEusγρgEtΛ−Eh{shzE
ℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QEWX^ 4.2 6

307 z−aω⁰ΛE≥τωEsuχ−ωsyππ−tωyEatE”mτωπuνaaEs−−Et−xt—´ {−}EγρE≥γρaνEstat−sEwγtΛEη−tsEaρℓEtwτEsaπ−RsγgρE
ν−χtτρsEτωEtΛω−−Eν−χtτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QEWZ_ 4.2 48

306 z−aω⁰ΛE≥τωEγρvγsγ×ν−Eℓ−⁰aysEτ≥EaEoγggsE×τsτρEusγρgEv−⁰tτωR×τsτρE≥usγτρEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^ENE
{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 45

305
z−aω⁰ΛE≥τωEaρτπaντusE⁰τuχνγρgsEγρEtΛ−E~Et×Ev−ωt−xE≥ωτπEtΛ−Eπ−asuω−π−ρtEτ≥Eℓτu×ν−Eℓγ≥≥−ω−ρtγaνE
aρguνaωEℓ−⁰ayEωat−sEτ≥Esγρgν−EtτχEψuaωμsEχωτℓu⁰−ℓEγρEtΛ−EtR⁰Λaρρ−νEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSE
JournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEVRY[

5.4 12

304 z−aω⁰Λ−sE≥τωEs⁰aνaωEν−χtτψuaωμsEγρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—EdE^´ {−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSE
EuropeanoPhysicaloJournaloCQE2016QE][QEZ 4.2 68

303
t−asuω−π−ρtsEτ≥EtΛ−EoγggsE×τsτρEχωτℓu⁰tγτρEaρℓEℓ−⁰ayEωat−sEaρℓE⁰τuχνγρgEstω−ρgtΛsEusγρgE
⁰τννγsγτρEℓataEatE”mτωπuνaaEs−−Et−xt—EaρℓE^´ {−}EγρEtΛ−Eh{shzE−xχ−ωγπ−ρtSEEuropeanoPhysicaloJournaloC
QE2016QE][QE[

4.2 185

302
t−asuω−π−ρtsEτ≥E≥γℓu⁰γaνE⁰ωτssRs−⁰tγτρsE≥τωE”mτωπuνaaEs−−Et−xt—Eχωτℓu⁰tγτρEwγtΛEτρ−EτωEtwτE
aℓℓγtγτρaνERη−tsEγρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—d^E{−}´ usγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeano
PhysicaloJournaloCQE2016QE][QEVV

4.2 21

301 ztuℓyEτ≥EtΛ−E”mτωπuνaaEs−−Et−xt—EaρℓE”mτωπuνaaEs−−Et−xt—Eℓ−⁰aysEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeano
PhysicaloJournaloCQE2016QE][QEY 4.2 13

300 tγℓR×τaωℓEπγργatuω−EℓuaνE⁰Λaρρ−νEτχtγ⁰aνEtωaρsπγtt−ωEt{xEaρℓEtωaρs⁰−γv−ωEt{yxSEJournaloofo
InstrumentationQE2016QEVVQEjUXUZYRjUXUZY 1 12

299
z−aω⁰ΛE≥τωEaρEaℓℓγtγτρaνQEΛ−avyEoγggsE×τsτρEγρEtΛ−E”mτωπuνaaEs−−Et−xt—Eℓ−⁰ayE⁰Λaρρ−νEatE”mτωπuνaaE
s−−Et−xt—EγρE”mτωπuνaaEs−−Et−xt—E⁰τννγsγτρEℓataEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE
2016QE][QEYZ

4.2 152

298 z−aω⁰ΛE≥τωEsγρgν−EtτχRψuaωμEχωτℓu⁰tγτρEvγaE≥νavτuωR⁰ΛaρgγρgEρ−utωaνE⁰uωω−ρtsEatE^´ {−}EwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QEZZ 4.2 28

297 t−asuω−π−ρtEτ≥EtΛ−E⁰Λaωg−Easyππ−tωyEγρEtτχRψuaωμEχaγωEχωτℓu⁰tγτρEγρEtΛ−Eν−χtτρRχνusRη−tsE≥γρaνE
stat−EγρEχχE⁰τννγsγτρEℓataEatEMsψωt{s}d^QπatΛωπE{−}{}NEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωE2016QE][QEV 1

296 svjxWQEaEντwRνat−ρ⁰yQEντwRτv−ωΛ−aℓQEWEˆ�EZSVWRn×χsEtωaρsπγtt−ωEhzpjE≥τωEtΛ−Eh{shzEsγψuγℓEhωgτρE
jaντωγπ−t−ωEtωγgg−ωEuχgωaℓ−SEJournaloofoInstrumentationQE2016QEVVQEjUWUVXRjUWUVX 1 10

295 ztuℓyEτ≥EΛaωℓEℓτu×ν−RχaωtτρEs⁰att−ωγρgEγρE≥τuωRη−tE−v−ρtsEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d]ENE{−}EwγtΛE
tΛ−Eh{shzE−xχ−ωγπ−ρtSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 21

294
z−aω⁰ΛE≥τωEtΛ−EztaρℓaωℓEtτℓ−νEoγggsE×τsτρEχωτℓu⁰−ℓE×yEv−⁰tτωR×τsτρE≥usγτρEaρℓEℓ−⁰ayγρgEtτE
×τttτπEψuaωμsEγρEMEsψωt{s}d^ENE{−}EχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyo
PhysicsQE2016QEWUV[QEV

5.4 8
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293
t−asuω−π−ρtEτ≥E−v−ρtRsΛaχ−Eτ×s−ωva×ν−sEγρE”mτωπuνaaEs−−Et−xt—E−v−ρtsEγρE⁰τννγsγτρsEatE”mτωπuνaaE
s−−Et−xt—´ ”mτωπuνaaEs−−Et−xt—EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEatEtΛ−EsojSEEuropeanoPhysicaloJournaloCQE2016QE
][QEX]Z

4.2 5

292 jΛaωg−ℓRχaωtγ⁰ν−Eℓγstωγ×utγτρsEγρEγρt−ωa⁰tγτρsEatE”mτωπuνaaEs−−Et−xt—Eπ−asuω−ℓEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QEYUX 4.2 19

291 jΛaωg−ℓRχaωtγ⁰ν−Eℓγstωγ×utγτρsEatEντwEtωaρsv−ωs−Eπτπ−ρtuπEγρE”mτωπuνaaEs−−Et−xt—´ {−}Eγρt−ωa⁰tγτρsE
π−asuω−ℓEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEatEtΛ−EsojSEEuropeanoPhysicaloJournaloCQE2016QE][QEZUW 4.2 37

290 z−aω⁰ΛE≥τωE×τttτπEsψuaωμEχaγωEχωτℓu⁰tγτρEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—´ {−}E
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QEZY] 4.2 25

289
z−aω⁰ΛE≥τωEπγργπaνEsuχ−ωsyππ−tωγ⁰EstaρℓaωℓEπτℓ−νEoγggsEiτsτρsE´ T´ EaρℓE≥τωEaE”mτωπuνaaEs−−Et−xt—E
×τsτρEγρEtΛ−E”mτωπuνaaEs−−Et−xt—E≥γρaνEstat−Eχωτℓu⁰−ℓEγρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—E{−}EwγtΛE
tΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QEZ^Z

4.2 28

288 t−asuω−π−ρtEτ≥EtΛ−EχΛτtτρEγℓ−ρtγ≥γ⁰atγτρE−≥≥γ⁰γ−ρ⁰γ−sEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEusγρgEsojEyuρRVE
ℓataSEEuropeanoPhysicaloJournaloCQE2016QE][QE[[[ 4.2 53

287 t−asuω−π−ρtEτ≥EtΛ−E”mτωπuνaaEs−−Et−xt—Eℓγη−tE⁰ωτssEs−⁰tγτρEγρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—´ {−}E
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QE[]U 4.2 7

286 {Λ−Eχ−ω≥τωπaρ⁰−Eτ≥EtΛ−Eη−tEtωγgg−ωE≥τωEtΛ−Eh{shzEℓ−t−⁰tτωEℓuωγρgEWUVVEℓataEtaμγρgSEEuropeano
PhysicaloJournaloCQE2016QE][QEZW[ 4.2 16

285 z−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEγρEℓγ≥≥−ω−ρtR≥νavτuωEΛγgΛRπassEℓγν−χtτρE≥γρaνEstat−sEγρE⁰τννγsγτρsEatE
”mτωπuνaaEs−−Et−xt—´ {−vEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QEZYV 4.2 7

284
z−aω⁰ΛE≥τωEtΛ−EoγggsE×τsτρEχωτℓu⁰−ℓEγρEassτ⁰γatγτρEwγtΛEaE×τsτρEaρℓEℓ−⁰ayγρgEtτE≥τuωERψuaωμsEvγaE
twτEsχγρRz−ωτEχaωtγ⁰ν−sEγρE⁰τννγsγτρsEatEVXE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE
2016QE][QE[UZ

4.2 16

283 tuτρEω−⁰τρstωu⁰tγτρEχ−ω≥τωπaρ⁰−Eτ≥EtΛ−Eh{shzEℓ−t−⁰tτωEγρEχωτtτρRχωτtτρE⁰τννγsγτρEℓataEatE
”mτωπuνaaEs−−Et−xt—dVX´ {−}SEEuropeanoPhysicaloJournaloCQE2016QE][QEW_W 4.2 263

282 {−stEτ≥EjwEγρvaωγaρ⁰−EγρEv−⁰tτωR×τsτρE≥usγτρEχωτℓu⁰tγτρEτ≥EtΛ−EoγggsE×τsτρEusγρgEtΛ−Eπ−tΛτℓEγρEtΛ−E
ℓγtauEℓ−⁰ayE⁰Λaρρ−νEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QE[Z^ 4.2 26

281 z−aω⁰ΛE≥τωEgνuγρτsEγρE−v−ρtsEwγtΛEaρEγsτνat−ℓEν−χtτρQEη−tsEaρℓEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEatE
”mτωπuνaaEs−−Et−xt—EdEVXE{−E}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QEZ[Z 4.2 20

280 t−asuω−π−ρtEτ≥EtΛ−Eγρ⁰νusγv−Eγsτνat−ℓEχωτπχtEχΛτtτρE⁰ωτssEs−⁰tγτρEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^ENE
{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 25

279 z−aω⁰ΛE≥τωEaEΛγgΛRπassEoγggsE×τsτρEℓ−⁰ayγρgEtτEaE~E×τsτρEχaγωEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^ENE{−}E
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 59

278
z−aω⁰ΛE≥τωE≥νavτuωR⁰ΛaρgγρgEρ−utωaνE⁰uωω−ρtEtτχRψuaωμEℓ−⁰aysEtτE”mτωπuνaaEs−−Et−xt—EγρE”mτωπuνaaE
s−−Et−xt—E⁰τννγsγτρEℓataE⁰τνν−⁰t−ℓEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEatE”mτωπuνaaEs−−Et−xt—´ {−}SEEuropeano
PhysicaloJournaloCQE2016QE][QEVW

4.2 16

277
t−asuω−π−ρtEτ≥EtΛ−E⁰Λaωg−Easyππ−tωyEγρEtτχRψuaωμEχaγωEχωτℓu⁰tγτρEγρEtΛ−Eν−χtτρRχνusRη−tsE≥γρaνE
stat−EγρE⁰τννγsγτρEℓataEatE”mτωπuνaaEs−−Et−xt—EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE
2016QE][QE^]

4.2 18

276
hEYˆ�^Rn×χsE}jzlsEaωωayEℓωγv−ωEhzpjEaρℓEγρt−gωatγτρEwγtΛEaE⁰ustτπEaωωayEtωaρsπγtt−ωEπτℓuν−E≥τωEtΛ−E
sojE≥ωτρtR−ρℓEtωaρsπγssγτρSENuclearoInstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:o
Accelerators,oSpectrometers,oDetectorsoandoAssociatedoEquipmentQE2016QE^XVQEW][RW^W

1.2 3
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275 z−aω⁰ΛE≥τωEℓγω−⁰tEtτχEsψuaωμEχaγωEχωτℓu⁰tγτρEγρE≥γρaνEstat−sEwγtΛEtwτEtauEν−χtτρsEγρE⁰τννγsγτρsEatE
”mτωπuνaaEs−−Et−xt—´ {−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QE^V 4.2 7

274 z−aω⁰ΛE≥τωE⁰Λaωg−ℓEoγggsE×τsτρsEγρEtΛ−EoE´–EReEt×Eℓ−⁰ayE⁰Λaρρ−νEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^ENE{−}E
usγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 33

273 ztuℓyEτ≥EtΛ−Eωaω−Eℓ−⁰aysEτ≥E”mτωπuνaaEs−−Et−xt—EaρℓE”mτωπuνaaEs−−Et−xt—EγρtτEπuτρEχaγωsE≥ωτπEℓataE
⁰τνν−⁰t−ℓEℓuωγρgEtΛ−EsojEyuρEVEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QEZVX 4.2 27

272
z−aω⁰ΛE≥τωEsuχ−ωsyππ−tωyEγρEaE≥γρaνEstat−E⁰τρtaγργρgEtwτEχΛτtτρsEaρℓEπγssγρgEtωaρsv−ωs−E
πτπ−ρtuπEγρE”mτωπuνaaEs−−Et−xt—´ d´ VX´ {−}E”mτωπuνaaEs−−Et−xt—E⁰τννγsγτρsEatEtΛ−EsojEusγρgEtΛ−E
h{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QEZV]

4.2 17

271 z−aω⁰ΛE≥τωEω−sτρaρ⁰−sEγρEℓγχΛτtτρE−v−ρtsEatEMEsψωt{s}dVXENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofo
HighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 49

270 z−aω⁰ΛE≥τωEsγρgν−Eχωτℓu⁰tγτρEτ≥Ev−⁰tτωRνγμ−EψuaωμsEℓ−⁰ayγρgEγρtτEγρE⁰τννγsγτρsEatE”mτωπuνaaEs−−E
t−xt—´ {−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2016QE][QEYYW 4.2 24

269 t−asuω−π−ρtEτ≥EtΛ−Eω−νatγv−EwγℓtΛEℓγ≥≥−ω−ρ⁰−Eτ≥EtΛ−EME{i} UΛ×τx{R}E{τv−ωνγρ−{i}} UENEsyst−πEwγtΛE
tΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2016QEWUV[QEV 5.4 5

268 jτρstωaγρtsEτρEπτℓ−νsEτ≥EtΛ−EoγggsE×τsτρEwγtΛE−xτtγ⁰EsχγρEaρℓEχaωγtyEusγρgEℓ−⁰aysEtτE
×τttτπRaρtγ×τttτπEψuaωμsEγρEtΛ−E≥uννEjkmEℓataEs−tSEPhysicaloReviewoLettersQE2015QEVVYQEVYV^UW 7.4 1

267 q−tE−ρ−ωgyEπ−asuω−π−ρtEaρℓEγtsEsyst−πatγ⁰Euρ⁰−ωtaγρtyEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatE”mτωπuνaaEs−−E
t−xt—´ {−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2015QE]ZQEV] 4.2 194

266 z−aω⁰ΛE≥τωEγρvγsγ×ν−Eχaωtγ⁰ν−sEχωτℓu⁰−ℓEγρEassτ⁰γatγτρEwγtΛEsγρgν−RtτχRψuaωμsEγρEχωτtτρRχωτtτρE
⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2015QE]ZQE]_ 4.2 21

265 z−aω⁰ΛE≥τωEω−sτρaρtEℓγ×τsτρEχωτℓu⁰tγτρEγρEtΛ−E”mτωπuνaaEs−−Et−xt—E≥γρaνEstat−EγρE”mτωπuνaaEs−−Et−xt—E
⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—´ {−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2015QE]ZQE[_ 4.2 62

264 t−asuω−π−ρtsEτ≥EtΛ−E”mτωπuνaaEs−−Et−xt—Eχωτℓu⁰tγτρE⁰ωτssEs−⁰tγτρsEγρEassτ⁰γatγτρEwγtΛEη−tsEwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2015QE]ZQE^W 4.2 54

263 z−aω⁰ΛE≥τωEℓaωμEπatt−ωEγρE−v−ρtsEwγtΛEΛ−avyEψuaωμsEaρℓEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEγρE”mτωπuνaaE
s−−Et−xt—E⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2015QE]ZQE_W 4.2 60

262
t−asuω−π−ρtEτ≥EtΛ−EMEtτv−ωνγρ−{t}ENEχωτℓu⁰tγτρE⁰ωτssRs−⁰tγτρEasEaE≥uρ⁰tγτρEτ≥Eη−tEπuνtγχνγ⁰γtyEaρℓEη−tE
tωaρsv−ωs−Eπτπ−ρtuπEγρE]E{−}EχωτtτρRχωτtτρE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHigho
EnergyoPhysicsQE2015QEWUVZQEV

5.4 14

261
t−asuω−π−ρtEτ≥EtΛ−E~E~EPE~E“E⁰ωτssEs−⁰tγτρEaρℓEνγπγtsEτρEaρτπaντusEtωγχν−Egaug−E⁰τuχνγρgsEusγρgE
≥γρaνEstat−sEwγtΛEτρ−Eν−χtτρQEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπQEaρℓEtwτEη−tsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωE
atEMEsψωt{s}d]ENE{−}SEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV

5.4 12

260 z−aω⁰Λ−sE≥τωEΛ−avyEντρgRνγv−ℓE⁰Λaωg−ℓEχaωtγ⁰ν−sEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEγρEχωτtτρRχωτtτρE⁰τννγsγτρsE
atEMEsψωt{s}d^ENE{−}SEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 29

259 z−aω⁰ΛE≥τωEtΛ−EME×τv−ωνγρ−{×}ENEℓ−⁰ayEτ≥EtΛ−EztaρℓaωℓEtτℓ−νEoγggsE×τsτρEγρEassτ⁰γat−ℓEM~T“NoE
χωτℓu⁰tγτρEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 64

258 t−asuω−π−ρtEτ≥EtΛ−Eγρ⁰νusγv−Eη−tE⁰ωτssRs−⁰tγτρEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatEMEsψωt{s}d]ENE{−}EusγρgE
YSZE≥×â��VEτ≥EℓataEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 27
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257
z−aω⁰ΛE≥τωEaρτπaντusEχωτℓu⁰tγτρEτ≥EχωτπχtEsaπ−RsγgρEν−χtτρEχaγωsEaρℓEχaγωRχωτℓu⁰−ℓEℓτu×νyE
⁰Λaωg−ℓEoγggsE×τsτρsEwγtΛEMEsψωt{s}d^ENE{−}EχχE⁰τννγsγτρsEusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHigho
EnergyoPhysicsQE2015QEWUVZQEV

5.4 45

256
z−aω⁰ΛE≥τωE⁰Λaωg−ℓEoγggsE×τsτρsEℓ−⁰ayγρgEvγaEoE´–EReEˇ�E´–E˛‰EγρE≥uννyEΛaℓωτργ⁰E≥γρaνEstat−sEusγρgEχχE
⁰τννγsγτρEℓataEatEMEsψωt{s}ENEdE^E{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2015QE
WUVZQEV

5.4 56

255
z−aω⁰ΛE≥τωEχωτℓu⁰tγτρEτ≥E”mτωπuνaaEs−−Et−xt—Eω−sτρaρ⁰−sEℓ−⁰ayγρgEtτEaEν−χtτρQEρ−utωγρτEaρℓEη−tsEγρE
”mτωπuνaaEs−−Et−xt—E⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—´ {−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicalo
JournaloCQE2015QE]ZQEWU_

4.2 73

254 ^Rn×χsRχ−ωR⁰Λaρρ−νEωaℓγatγτρRtτν−ωaρtE}jzlsEℓωγv−ωsE≥τωEtΛ−EsojEℓ−t−⁰tτωEuχgωaℓ−SEJournaloofo
InstrumentationQE2015QEVUQEjUWUV]RjUWUV] 1 9

253 w−ω≥τωπaρ⁰−Eτ≥EtΛ−Eh{shzEπuτρEtωγgg−ωEγρEχχE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—E{−}SEEuropeano
PhysicaloJournaloCQE2015QE]ZQEVWU 4.2 51

252 z−aω⁰ΛE≥τωEoγggsE×τsτρEχaγωEχωτℓu⁰tγτρEγρEtΛ−E”mτωπuνaaEs−−Et−xt—E≥γρaνEstat−E≥ωτπE⁰τννγsγτρsEatE
”mτωπuνaaEs−−Et−xt—E{−}wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2015QE]ZQEYVW 4.2 66

251 k−t−ωπγρatγτρEτ≥EsχγρEaρℓEχaωγtyEτ≥EtΛ−EoγggsE×τsτρEγρEtΛ−E”mτωπuνaaEs−−Et−xt—Eℓ−⁰ayE⁰Λaρρ−νEwγtΛE
tΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2015QE]ZQEWXV 4.2 15

250
z−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEγρE≥γρaνEstat−sEwγtΛEaρE−ρ−ωg−tγ⁰Eη−tEaρℓEνaωg−EπγssγρgEtωaρsv−ωs−E
πτπ−ρtuπEγρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicalo
JournaloCQE2015QE]ZQEW__

4.2 202

249 z−aω⁰ΛE≥τωEaEρ−wEω−sτρaρ⁰−Eℓ−⁰ayγρgEtτEaEτωE×τsτρEaρℓEaEoγggsE×τsτρEγρEtΛ−E”mτωπuνaaEs−−Et−xt—E
≥γρaνEstat−sEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2015QE]ZQEW[X 4.2 46

248 t−asuω−π−ρtEτ≥EtΛω−−Rη−tEχωτℓu⁰tγτρE⁰ωτssRs−⁰tγτρsEγρE”mτωπuνaaEs−−Et−xt—E⁰τννγsγτρsEatE]´ ”mτωπuνaaE
s−−Et−xt—E⁰−ρtω−Rτ≥RπassE−ρ−ωgyEusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2015QE]ZQEWW^ 4.2 18

247 jτρstωaγρtsEτρEtΛ−Eτ≥≥RsΛ−ννEoγggsE×τsτρEsγgρaνEstω−ρgtΛEγρEtΛ−EΛγgΛRπassEaρℓE≥γρaνEstat−sEwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2015QE]ZQEXXZ 4.2 56

246
pℓ−ρtγ≥γ⁰atγτρEaρℓE−ρ−ωgyE⁰aνγ×ωatγτρEτ≥EΛaℓωτργ⁰aννyEℓ−⁰ayγρgEtauEν−χtτρsEwγtΛEtΛ−Eh{shzE
−xχ−ωγπ−ρtEγρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—”mτωπuνaaEs−−Et−xt—SEEuropeanoPhysicaloJournaloCQE2015
QE]ZQEXUX

4.2 49

245 ztuℓyEτ≥EtΛ−EsχγρEaρℓEχaωγtyEτ≥EtΛ−EoγggsE×τsτρEγρEℓγ×τsτρEℓ−⁰aysEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSE
EuropeanoPhysicaloJournaloCQE2015QE]ZQEY][ 4.2 104

244
v×s−ωvatγτρEaρℓEπ−asuω−π−ρtsEτ≥EtΛ−Eχωτℓu⁰tγτρEτ≥EχωτπχtEaρℓEρτρRχωτπχtE”mτωπuνaaEs−−Et−xt—E
π−sτρsEγρEassτ⁰γatγτρEwγtΛEaE”mτωπuνaaEs−−Et−xt—E×τsτρEγρE”mτωπuνaaEs−−Et−xt—E⁰τννγsγτρsEatE”mτωπuνaaE
s−−Et−xt—EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2015QE]ZQEWW_

4.2 38

243
z−aω⁰ΛE≥τωEtΛ−EztaρℓaωℓEtτℓ−νEoγggsE×τsτρEχωτℓu⁰−ℓEγρEassτ⁰γatγτρEwγtΛEtτχEψuaωμsEaρℓEℓ−⁰ayγρgE
γρtτE”mτωπuνaaEs−−Et−xt—EγρE”mτωπuνaaEs−−Et−xt—E⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—EwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2015QE]ZQEXY_

4.2 94

242
z−aω⁰ΛE≥τωEsuχ−ωsyππ−tωyEγρE−v−ρtsE⁰τρtaγργρgEaEsaπ−R≥νavτuωEτχχτsγt−RsγgρEℓγν−χtτρEχaγωQEη−tsQEaρℓE
νaωg−EπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEγρE”mτωπuνaaEs−−Et−xt—´ {−}E⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSE
EuropeanoPhysicaloJournaloCQE2015QE]ZQEXV^

4.2 44

241 z−aω⁰ΛE≥τωEΛ−avyEντρgRνγv−ℓEπuνtγR⁰Λaωg−ℓEχaωtγ⁰ν−sEγρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—´ {−}EusγρgEtΛ−E
h{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2015QE]ZQEX[W 4.2 22

240 {wτRχaωtγ⁰ν−Eiτs−Rlγρst−γρE⁰τωω−νatγτρsEγρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—EUS_EaρℓE]E{−}Eπ−asuω−ℓE
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2015QE]ZQEY[[ 4.2 28
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239 t−asuω−π−ρtEτ≥EtΛ−EtτχEψuaωμEπassEγρEtΛ−E”mτωπuνaaEs−−Et−xt—EaρℓE”mτωπuνaaEs−−Et−xt—E⁰Λaρρ−νsE
usγρgE”mτωπuνaaEs−−Et−xt—´ ”mτωπuνaaEs−−Et−xt—Eh{shzEℓataSEEuropeanoPhysicaloJournaloCQE2015QE]ZQEXXU 4.2 32

238 h{shzEyuρEVEs−aω⁰Λ−sE≥τωEℓγω−⁰tEχaγωEχωτℓu⁰tγτρEτ≥EtΛγωℓRg−ρ−ωatγτρEsψuaωμsEatEtΛ−Esaωg−EoaℓωτρE
jτννγℓ−ωSEEuropeanoPhysicaloJournaloCQE2015QE]ZQEZVU 4.2 109

237 z−aω⁰ΛE≥τωEy−sτρaρ⁰−sEk−⁰ayγρgEtτE{τχEaρℓEiτttτπExuaωμsEwγtΛEtΛ−EjkmElxχ−ωγπ−ρtSEPhysicalo
ReviewoLettersQE2015QEVVZQEU[V^UV 7.4 5

236 {Λ−E}jzlsR×as−ℓEaωωayEτχtγ⁰aνEtωaρsπγtt−ωEMh{xNEℓ−v−ντχπ−ρtEtτwaωℓsEVWURn×χsEνγρμE≥τωE⁰τννγℓ−ωE
ℓ−t−⁰tτωaEℓ−v−ντχπ−ρtEuχℓat−SEJournaloofoInstrumentationQE2015QEVUQEjUVUXYRjUVUXY 1 3

235 z−aω⁰ΛE≥τωEντwRs⁰aν−EgωavγtyEsγgρatuω−sEγρEπuνtγRη−tE≥γρaνEstat−sEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEatEME
sψωt{s}d^ENE{−}SEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 2

234 hEs−aω⁰ΛE≥τωEΛγgΛRπassEω−sτρaρ⁰−sEℓ−⁰ayγρgEtτEˇ�Pˇ�â��EγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^ENE{−}EwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 22

233 zuππaωyEτ≥EtΛ−Eh{shzE−xχ−ωγπ−ρtâ��sEs−ρsγtγvγtyEtτEsuχ−ωsyππ−tωyEa≥t−ωEsojEyuρEVEâ��Eγρt−ωχω−t−ℓE
γρEtΛ−EχΛ−ρτπ−ρτντgγ⁰aνEtzztSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 42

232 z−aω⁰ΛE≥τωEν−χtτρR≥νavτuωRvγτνatγρgEoEReE˛…ˇ�Eℓ−⁰aysEτ≥EtΛ−EoγggsE×τsτρEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSE
JournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 46

231 t−asuω−π−ρtEτ≥E≥τuωRη−tEℓγ≥≥−ω−ρtγaνE⁰ωτssEs−⁰tγτρsEγρEMEsψωt{s}d^ENE{−}EχωτtτρRχωτtτρE⁰τννγsγτρsE
usγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEVR][ 5.4 5

230 hEs−aω⁰ΛE≥τωEMEtτv−ωνγρ−{t}ENEω−sτρaρ⁰−sEusγρgEν−χtτρRχνusRη−tsE−v−ρtsEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatEME
sψωt{s}d^ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 57

229 t−asuω−π−ρtEτ≥EtΛ−E≥τωwaωℓR×a⁰μwaωℓEasyππ−tωyEτ≥E−ν−⁰tωτρEaρℓEπuτρEχaγωRχωτℓu⁰tγτρEγρEχχE
⁰τννγsγτρsEatEMEsψωt{s}d]ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 18

228 t−asuω−π−ρtEτ≥E⁰Λaωg−ℓRχaωtγ⁰ν−Esχ−⁰tωaEγρEw×Pw×E⁰τννγsγτρsEatEMEsψωt{s¯{πatΛωπ{uu}}}dWS][ENE{−}E
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEatEtΛ−EsojSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 49

227 hρaνysγsEτ≥E−v−ρtsEwγtΛE×Rη−tsEaρℓEaEχaγωEτ≥Eν−χtτρsEτ≥EtΛ−Esaπ−E⁰Λaωg−EγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^E
NE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 26

226 jτρstωaγρtsEτρEρ−wEχΛ−ρτπ−ρaEvγaEoγggsE×τsτρE⁰τuχνγρgsEaρℓEγρvγsγ×ν−Eℓ−⁰aysEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 91

225 z−aω⁰ΛE≥τωEΛγgΛRπassEℓγ×τsτρEω−sτρaρ⁰−sEwγtΛE×τsτρRtagg−ℓEη−tsEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatEME
sψωt{s}d^ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEVRX_ 5.4 66

224
kγ≥≥−ω−ρtγaνEtτχRaρtγtτχE⁰ωτssRs−⁰tγτρEπ−asuω−π−ρtsEasEaE≥uρ⁰tγτρEτ≥Eτ×s−ωva×ν−sE⁰τρstωu⁰t−ℓE≥ωτπE
≥γρaνRstat−Eχaωtγ⁰ν−sEusγρgEχχE⁰τννγsγτρsEatEMEsψωt{s}d]ENE{−}EγρEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHigho
EnergyoPhysicsQE2015QEWUVZQEV

5.4 31

223 z−aω⁰ΛE≥τωEΛ−avyEtaητωaρaEρ−utωγρτsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^ENE{−}SE
JournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 65

222
z−aω⁰ΛE≥τωEχωτℓu⁰tγτρEτ≥Ev−⁰tτωRνγμ−EψuaωμEχaγωsEaρℓEτ≥E≥τuωEtτχEψuaωμsEγρEtΛ−Eν−χtτρRχνusRη−tsE≥γρaνE
stat−EγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE
2015QEWUVZQEV

5.4 54
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221 z−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEγρE−v−ρtsEwγtΛEtΛω−−EτωEπτω−E⁰Λaωg−ℓEν−χtτρsEγρEχχE⁰τννγsγτρsEatEME
sψωt{s}d^ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 16

220 zuππaωyEτ≥EtΛ−Es−aω⁰Λ−sE≥τωEsψuaωμsEaρℓEgνuγρτsEusγρgEMEsψωt{s}d^ENE{−}EχχE⁰τννγsγτρsEwγtΛEtΛ−E
h{shzE−xχ−ωγπ−ρtEatEtΛ−EsojSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 55

219 k−t−ωπγρatγτρEτ≥EtΛ−EtτχRψuaωμEχτν−EπassEusγρgEMEtτv−ωνγρ−{t}ENEPEVRη−tE−v−ρtsE⁰τνν−⁰t−ℓEwγtΛEtΛ−E
h{shzE−xχ−ωγπ−ρtEγρE]E{−}EχχE⁰τννγsγτρsSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 15

218 t−asuω−π−ρtEτ≥EtΛ−EMEtτv−ωνγρ−{t}~ENEaρℓEMEtτv−ωνγρ−{t}“ENEχωτℓu⁰tγτρE⁰ωτssEs−⁰tγτρsEγρEχχE⁰τννγsγτρsE
atEMEsψωt{s}d^ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 16

217 z−aω⁰ΛE≥τωE≥νavτuωR⁰ΛaρgγρgEρ−utωaνE⁰uωω−ρtEtτχEψuaωμEℓ−⁰aysEtEReEoψEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^ENE
{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEVR[Z 5.4 18

216 z−aω⁰ΛE≥τωEΛ−avyEν−χtτρEω−sτρaρ⁰−sEℓ−⁰ayγρgEtτEaE“E×τsτρEaρℓEaEν−χtτρEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^E
NE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 22

215 q{hnR×as−ℓEω−πτt−E⁰τρ≥γguωatγτρEτ≥EmwnhsEτv−ωEτχtγ⁰aνE≥γ×−ωsSEJournaloofoInstrumentationQE2015QE
VUQEjUVUZURjUVUZU 1 5

214 z−aω⁰ΛE≥τωEsψuaωμsEaρℓEgνuγρτsEγρE−v−ρtsEwγtΛEγsτνat−ℓEν−χtτρsQEη−tsEaρℓEπγssγρgEtωaρsv−ωs−E
πτπ−ρtuπEatEMEsψωt{s}d^ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 37

213 lvγℓ−ρ⁰−E≥τωEtΛ−EoγggsR×τsτρE’uμawaE⁰τuχνγρgEtτEtauEν−χtτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofo
HighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 74

212 t−asuω−π−ρtEτ≥EtΛ−E⁰Λaωg−Easyππ−tωyEγρEℓγν−χtτργ⁰Eℓ−⁰aysEτ≥EtτχEψuaωμEχaγωsEγρEχχE⁰τννγsγτρsEatEME
sψωt{s}d]ENE{−}EusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 16

211 z−aω⁰ΛE≥τωE”mτωπuνaaEs−−Et−xt—Eℓ−⁰aysEγρE”mτωπuνaaEs−−Et−xt—E⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—´ d´ ^´ {−}E
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2015QE]ZQEV[Z 4.2 25

210 t−asuω−π−ρtEτ≥EtΛ−EtτχRψuaωμEπassEγρEtΛ−E≥uννyEΛaℓωτργ⁰Eℓ−⁰ayE⁰Λaρρ−νE≥ωτπEh{shzEℓataEatE
”mτωπuνaaEs−−Et−xt—SEEuropeanoPhysicaloJournaloCQE2015QE]ZQEVZ^ 4.2 8

209
z−aω⁰ΛE≥τωEℓγω−⁰tEχaγωEχωτℓu⁰tγτρEτ≥EaE⁰ΛaωgγρτEaρℓEaEρ−utωaνγρτEℓ−⁰ayγρgEtτEtΛ−EVWZ´ n−}EoγggsE
×τsτρEγρE”mτωπuνaaEs−−Et−xt—´ {−}E”mτωπuνaaEs−−Et−xt—E⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeano
PhysicaloJournaloCQE2015QE]ZQEWU^

4.2 50

208 ztuℓyEτ≥EM~T“NoEχωτℓu⁰tγτρEaρℓEoγggsE×τsτρE⁰τuχνγρgsEusγρgEoReE~E~EOEℓ−⁰aysEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2015QEWUVZQEV 5.4 14

207 z−aω⁰ΛE≥τωEπ−tasta×ν−EΛ−avyE⁰Λaωg−ℓEχaωtγ⁰ν−sEwγtΛEνaωg−EγτργsatγτρE−ρ−ωgyEντssEγρE⁰τννγsγτρsEatE
”mτωπuνaaEs−−Et−xt—´ {−}EusγρgEtΛ−Eh{shzE−xχ−ωγπ−ρtSEEuropeanoPhysicaloJournaloCQE2015QE]ZQEYU] 4.2 18

206
t−asuω−π−ρtEτ≥EtΛ−Eχωτℓu⁰tγτρEaρℓEν−χtτρE⁰Λaωg−Easyππ−tωyEτ≥E”mτωπuνaaEs−−Et−xt—E×τsτρsEγρE
w×Pw×E⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2015QE
]ZQEWX

4.2 31

205 jτπχτρ−ρtEwωτtτtyχ−sE{τwaωℓsEaEsτwRsat−ρ⁰yQEzπaννRmτωπRma⁰tτωEvχtγ⁰aνEsγρμE≥τωEtΛ−Eh{shzE
sγψuγℓEhωgτρEjaντωγπ−t−ωEwΛas−RpE{ωγgg−ωE|χgωaℓ−SEIEEEoTransactionsoonoNuclearoScienceQE2015QE[WQEWZURWZ[1.7 7

204 z−aω⁰ΛE≥τωEχωτℓu⁰tγτρEτ≥EM~~T~“NEω−sτρaρ⁰−sEℓ−⁰ayγρgEtτEaEν−χtτρQEρ−utωγρτEaρℓEη−tsEγρEMχχNE
⁰τννγsγτρsEatEMsψωt{s}d^NE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωE2015QE]ZQEV 1

(2015-2015)
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203 z−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEγρE≥γρaνEstat−sEwγtΛEaρE−ρ−ωg−tγ⁰Eη−tEaρℓEνaωg−EπγssγρgEtωaρsv−ωs−E
πτπ−ρtuπEγρEχχE⁰τννγsγτρsEatEMsψωt{s}d^~N{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωE2015QE]ZQEV 2

202 ztuℓyEτ≥EtΛ−EsχγρEaρℓEχaωγtyEτ≥EtΛ−EoγggsE×τsτρEγρEℓγ×τsτρEℓ−⁰aysEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωE2015QE
]ZQEV 3

201 h{shzEyuρEVEs−aω⁰Λ−sE≥τωEℓγω−⁰tEχaγωEχωτℓu⁰tγτρEτ≥EtΛγωℓRg−ρ−ωatγτρEsψuaωμsEatEtΛ−Esaωg−EoaℓωτρE
jτννγℓ−ωE2015QE]ZQEV 3

200 t−asuω−π−ρtEτ≥EtΛ−Eγρ⁰νusγv−Eη−tE⁰ωτssRs−⁰tγτρEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatEMEsψωt{s}d]ENE{−}EusγρgE
YSZE≥×â��VEτ≥EℓataEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωE2015QEWUVZQEV 3

199 t−asuω−π−ρtEτ≥EtΛ−EtτχEψuaωμEχaγωEχωτℓu⁰tγτρE⁰Λaωg−Easyππ−tωyEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatEME
sψωt{s}ENEdE]E{−}EusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV 5.4 24

198 {Λ−EVWUn×χsE}jzlsEhωωayEias−ℓEvχtγ⁰aνE{ωaρsπγtt−ωEMh{xNEℓ−v−ντχπ−ρtE≥τωEtΛ−EoγgΛRsuπγρτsγtyE
sojEMosRsojNE−xχ−ωγπ−ρtsSEJournaloofoInstrumentationQE2014QE_QEjUWUU]RjUWUU] 1 5

197
z−aω⁰ΛE≥τωEtΛ−Eℓγω−⁰tEχωτℓu⁰tγτρEτ≥E⁰ΛaωgγρτsQEρ−utωaνγρτsEaρℓEstausEγρE≥γρaνEstat−sEwγtΛEatEν−astEtwτE
Λaℓωτργ⁰aννyEℓ−⁰ayγρgEtausEaρℓEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^ENE{−}E
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV

5.4 29

196 vχtγ⁰aνEνγρμEγρEtΛ−EjkmEyuρEppEsγνγ⁰τρEtωa⁰μγρgEsyst−πSENuclearoInstrumentsoandoMethodsoinoPhysicso
Research,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedoEquipmentQE2014QE][ZQE]YR]_ 1.2

195
oγgΛRsχ−−ℓEsγgΛtEw−aμEτχtγ⁰aνEνγρμE≥τωEΛγgΛE−ρ−ωgyEaχχνγ⁰atγτρsSENuclearoInstrumentsoandoMethodsoino
PhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedoEquipmentQE2014QE
][ZQE[_R]X

1.2 1

194
{Λ−Eℓγ≥≥−ω−ρtγaνEχωτℓu⁰tγτρE⁰ωτssEs−⁰tγτρEτ≥EtΛ−E”mτωπuνaaEs−−Et−xt—MVUWUNEπ−sτρEγρE”mτωπuνaaEs−−E
t−xt—EdE]´ {−}E”mτωπuνaaEs−−Et−xt—E⁰τννγsγτρsEπ−asuω−ℓEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicalo
JournaloCQE2014QE]YQEW^_Z

4.2 12

193 lν−⁰tωτρEω−⁰τρstωu⁰tγτρEaρℓEγℓ−ρtγ≥γ⁰atγτρE−≥≥γ⁰γ−ρ⁰yEπ−asuω−π−ρtsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEusγρgE
tΛ−EWUVVEsojEχωτtτρRχωτtτρE⁰τννγsγτρEℓataSEEuropeanoPhysicaloJournaloCQE2014QE]YQEW_YV 4.2 160

192 t−asuω−π−ρtEτ≥EtΛ−Euρℓ−ωνyγρgE−v−ρtEγρEη−tE−v−ρtsE≥ωτπE]EMt−xtE{{−}}NEχωτtτρâ��χωτtτρE⁰τννγsγτρsE
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2014QE]YQEV 4.2 18

191
t−asuω−π−ρtEτ≥EtΛ−E⁰−ρtωaνγtyEaρℓEχs−uℓτωaχγℓγtyEℓ−χ−ρℓ−ρ⁰−Eτ≥EtΛ−Eγρt−gωat−ℓE−ννγχtγ⁰E≥ντwEγρE
ν−aℓRν−aℓE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—´ {−}´ wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE
2014QE]YQEW_^W

4.2 18

190 sγgΛtRψuaωμEaρℓEgνuτρEη−tEℓγs⁰ωγπγρatγτρEγρE”mτωπuνaaEs−−Et−xt—E⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—EwγtΛE
tΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2014QE]YQEXUWX 4.2 46

189
t−asuω−π−ρtEτ≥EtΛ−E−ν−⁰tωτw−aμEχωτℓu⁰tγτρEτ≥Eℓγη−tsEγρEassτ⁰γatγτρEwγtΛEaE“R×τsτρEaρℓE
ℓγstωγ×utγτρsEs−ρsγtγv−EtτEv−⁰tτωE×τsτρE≥usγτρEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatEMEsψωt{s}ENEdE^E{−}EusγρgE
tΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV

5.4 14

188
z−aω⁰ΛE≥τωEℓγω−⁰tEχωτℓu⁰tγτρEτ≥E⁰ΛaωgγρτsEaρℓEρ−utωaνγρτsEγρE−v−ρtsEwγtΛEtΛω−−Eν−χtτρsEaρℓEπγssγρgE
tωaρsv−ωs−Eπτπ−ρtuπEγρEMEsψωt{s}ENEdE^E{−}EχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHigho
EnergyoPhysicsQE2014QEWUVYQEV

5.4 76

187
t−asuω−π−ρtEτ≥EtΛ−Eχωτℓu⁰tγτρE⁰ωτssEs−⁰tγτρEτ≥EχωτπχtEqTˇ�Eπ−sτρsEγρEassτ⁰γatγτρEwγtΛEaE~E´–E
×τsτρEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}ENEdE]E{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE
2014QEWUVYQEV

5.4 24

186 t−asuω−π−ρtEτ≥Eℓγη−tE⁰ωτssRs−⁰tγτρsEγρEχχE⁰τννγsγτρsEatE]E{−}E⁰−ρtω−Rτ≥RπassE−ρ−ωgyEusγρgEtΛ−E
h{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV 5.4 17

SuenyRayyHou

24



185 t−asuω−π−ρtEτ≥EtΛ−Eχωτℓu⁰tγτρEτ≥EaE~E×τsτρEγρEassτ⁰γatγτρEwγtΛEaE⁰ΛaωπEψuaωμEγρEχχE⁰τννγsγτρsEatEME
sψωt{s}ENEdE]E{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV 5.4 37

184
z−aω⁰ΛE≥τωEℓγω−⁰tEχωτℓu⁰tγτρEτ≥E⁰ΛaωgγρτsQEρ−utωaνγρτsEaρℓEsν−χtτρsEγρE≥γρaνEstat−sEwγtΛEtwτEν−χtτρsE
aρℓEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}ENEdE^{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSE
JournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV

5.4 120

183 z−aω⁰ΛE≥τωEsuχ−ωsyππ−tωyEatEMsψωt{s}NEdE^E{−}EγρE≥γρaνEstat−sEwγtΛEη−tsEaρℓEtwτEsaπ−RsγgρEν−χtτρsEτωE
tΛω−−Eν−χtτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV 5.4 39

182 t−asuω−π−ρtEτ≥EtΛ−EντwRπassEkω−ννR’aρEℓγ≥≥−ω−ρtγaνE⁰ωτssEs−⁰tγτρEatEMEsψωt{s}ENEdE]E{−}EusγρgEtΛ−E
h{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV 5.4 18

181 z−aω⁰ΛE≥τωEℓγω−⁰tEtτχRsψuaωμEχaγωEχωτℓu⁰tγτρEγρE≥γρaνEstat−sEwγtΛEtwτEν−χtτρsEγρEχχE⁰τννγsγτρsEatEME
sψωt{s}ENEdE^E{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV 5.4 52

180 t−asuω−π−ρtEτ≥Eˇ�E⁰VEaρℓEˇ�E⁰WEχωτℓu⁰tγτρEwγtΛEMEsψωt{s}ENEdE]E{−}EχχE⁰τννγsγτρsEatEh{shzSEJournaloofo
HighoEnergyoPhysicsQE2014QEWUVYQEV 5.4 26

179 z−aω⁰ΛE≥τωEπγ⁰ωτs⁰τχγ⁰E×νa⁰μEΛτν−sEaρℓEstωγρgE×aννsEγρE≥γρaνEstat−sEwγtΛEν−χtτρsEaρℓEη−tsEwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωEatEMEsψωt{s}ENEdE^E{−}SEJournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV 5.4 6

178 z−aω⁰ΛE≥τωEρ−wEχaωtγ⁰ν−sEγρE−v−ρtsEwγtΛEτρ−Eν−χtτρEaρℓEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEγρEχχE
⁰τννγsγτρsEatEMEsψωt{s}ENEdE^E{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV 5.4 40

177
z−aω⁰ΛE≥τωEℓγω−⁰tEtτχEsψuaωμEχaγωEχωτℓu⁰tγτρEγρE−v−ρtsEwγtΛEaE”mτωπuνaaEs−−Et−xt—E×τsτρQE”mτωπuνaaE
s−−Et−xt—Rη−tsEaρℓEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEγρE”mτωπuνaaEs−−Et−xt—E{−}E”mτωπuνaaEs−−Et−xt—E
⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2014QE]YQEW^^X

4.2 41

176 sτwEω−sγstaρ⁰−E×aμ−νγt−EywjEstuℓyE≥τωEΛγgΛEωat−EwτωμγρgE⁰aχa×γνγtySEJournaloofoInstrumentationQE2014
QE_QEjVVUVXRjVVUVX 1 4

175 vχtγ⁰aνEℓataEtωaρsπγssγτρEhzpjsE≥τωEtΛ−EΛγgΛRνuπγρτsγtyEsojEMosRsojNE−xχ−ωγπ−ρtsSEJournaloofo
InstrumentationQE2014QE_QEjUXUU]RjUXUU] 1 8

174 hEνγρ−E⁰τℓ−EwγtΛEψuγ⁰μRω−syρ⁰ΛωτργzatγτρE⁰aχa×γνγtyEaρℓEντwEνat−ρ⁰yE≥τωEtΛ−Eτχtγ⁰aνEℓataEνγρμsEτ≥EsojE
−xχ−ωγπ−ρtsSEJournaloofoInstrumentationQE2014QE_QEwU]UWURwU]UWU 1 8

173 z−aω⁰ΛE≥τωEρ−utωaνEoγggsE×τsτρsEτ≥EtΛ−EπγργπaνEsuχ−ωsyππ−tωγ⁰EstaρℓaωℓEπτℓ−νEγρEχχE⁰τννγsγτρsEatEME
sψωt{s}d^ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV 5.4 67

172 t−asuω−π−ρtEτ≥EtΛ−Esγρgν−EtτχEψuaωμEχωτℓu⁰tγτρE⁰ωτssEs−⁰tγτρEaρℓE|}t×|EγρE−v−ρtsEwγtΛEτρ−E⁰Λaωg−ℓE
ν−χtτρQEνaωg−EπγssγρgEtωaρsv−ωs−E−ρ−ωgyQEaρℓEη−tsEatEjkmSEPhysicaloReviewoLettersQE2014QEVVXQEW[V^UY 7.4 10

171 t−asuω−π−ρtEτ≥EtΛ−EπuτρEω−⁰τρstωu⁰tγτρEχ−ω≥τωπaρ⁰−Eτ≥EtΛ−Eh{shzEℓ−t−⁰tτωEusγρgEWUVVEaρℓEWUVWE
sojEχωτtτρRχωτtτρE⁰τννγsγτρEℓataSEEuropeanoPhysicaloJournaloCQE2014QE]YQEXVXU 4.2 166

170
t−asuω−π−ρtsEτ≥Eη−tEv−tτ−sEaρℓEazγπutΛaνEℓ−⁰τωω−νatγτρsEγρEℓγη−tE−v−ρtsEχωτℓu⁰−ℓEγρE”mτωπuνaaEs−−E
t−xt—E⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—EusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2014QE
]YQEXVV]

4.2 17

169
hEπ−asuω−π−ρtEτ≥EtΛ−EωatγτEτ≥EtΛ−Eχωτℓu⁰tγτρE⁰ωτssEs−⁰tγτρsE≥τωE”mτωπuνaaEs−−Et−xt—EaρℓE”mτωπuνaaE
s−−Et−xt—E×τsτρsEγρEassτ⁰γatγτρEwγtΛEη−tsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2014
QE]YQEXV[^

4.2 16

168 t−asuω−π−ρtsEτ≥E≥γℓu⁰γaνEaρℓEℓγ≥≥−ω−ρtγaνE⁰ωτssEs−⁰tγτρsE≥τωEoγggsE×τsτρEχωτℓu⁰tγτρEγρEtΛ−E
ℓγχΛτtτρEℓ−⁰ayE⁰Λaρρ−νEatEMEsψωt{s}d^ENE{−}EwγtΛEh{shzSEJournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV 5.4 30

(2014-2014)
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167
z−aω⁰ΛE≥τωEsuχ−ωsyππ−tωyEγρE−v−ρtsEwγtΛEνaωg−EπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπQEη−tsQEaρℓEatEν−astE
τρ−EtauEν−χtτρEγρEWUE≥×â��VEτ≥EMEsψωt{s}ENEdE^E{−}EχωτtτρRχωτtτρE⁰τννγsγτρEℓataEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV

5.4 9

166
z−aω⁰ΛE≥τωEsψuaωμsEaρℓEgνuγρτsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEγρE≥γρaνEstat−sEwγtΛEη−tsEaρℓEπγssγρgE
tωaρsv−ωs−Eπτπ−ρtuπEusγρgEMEsψωt{s}d^ENE{−}EχωτtτρRχωτtτρE⁰τννγsγτρEℓataSEJournaloofoHighoEnergyo
PhysicsQE2014QEWUVYQEV

5.4 108

165
t−asuω−π−ρtEτ≥EtΛ−E”mτωπuνaaEs−−Et−xt—Eχωτℓu⁰tγτρE⁰ωτssRs−⁰tγτρEusγρgE”mτωπuνaaEs−−Et−xt—E−v−ρtsE
wγtΛE”mτωπuνaaEs−−Et−xt—Rtagg−ℓEη−tsEγρE”mτωπuνaaEs−−Et−xt—E⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—EaρℓE
^´ {−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2014QE]YQEXVU_

4.2 107

164 t−asuω−π−ρtEτ≥EtΛ−Eγρ⁰νusγv−Eν−χtτργ⁰Easyππ−tωyEγρEtτχRψuaωμEχaγωsEtΛatEℓ−⁰ayEtτEtwτE⁰Λaωg−ℓE
ν−χtτρsEatEjkmSEPhysicaloReviewoLettersQE2014QEVVXQEUYWUUV 7.4 22

163 mγωstEs−aω⁰ΛE≥τωE−xτtγ⁰E“EiτsτρEℓ−⁰aysEγρtτEχΛτtτρsEaρℓEρ−utωaνEχγτρsEγρEΛaℓωτρE⁰τννγsγτρsSEPhysicalo
ReviewoLettersQE2014QEVVWQEVVV^UX 7.4 9

162 t−asuω−π−ρtEτ≥EiMtRe~×NTiMtRe~ψNEγρEtτχRψuaωμRχaγωEℓ−⁰aysEusγρgEℓγν−χtτρE−v−ρtsEaρℓEtΛ−E≥uννEjkmE
yuρEppEℓataEs−tSEPhysicaloReviewoLettersQE2014QEVVWQEWWV^UV 7.4 11

161 z−aω⁰ΛE≥τωEsR⁰Λaρρ−νEsγρgν−RtτχRψuaωμEχωτℓu⁰tγτρEγρE−v−ρtsEwγtΛEπγssγρgE−ρ−ωgyEχνusEη−tsEγρEχχE
⁰τννγsγτρsEatEsψωt”s—EdEVS_[E{−}SEPhysicaloReviewoLettersQE2014QEVVWQEWXV^UZ 7.4 9

160 lvγℓ−ρ⁰−E≥τωEsR⁰Λaρρ−νEsγρgν−RtτχRψuaωμEχωτℓu⁰tγτρEγρE−v−ρtsEwγtΛEτρ−E⁰Λaωg−ℓEν−χtτρEaρℓEtwτEη−tsE
atEjkmSEPhysicaloReviewoLettersQE2014QEVVWQEWXV^UY 7.4 13

159 t−asuω−π−ρtsEτ≥Eℓγω−⁰tEjwRvγτνatγρgEasyππ−tωγ−sEγρE⁰Λaωπν−ssEℓ−⁰aysEτ≥E×τttτπE×aωyτρsSEPhysicalo
ReviewoLettersQE2014QEVVXQEWYWUUV 7.4 23

158
z−aω⁰ΛE≥τωEtτχEsψuaωμEχaγωEχωτℓu⁰tγτρEγρE≥γρaνEstat−sEwγtΛEτρ−Eγsτνat−ℓEν−χtτρQEη−tsQEaρℓEπγssγρgE
tωaρsv−ωs−Eπτπ−ρtuπEγρEMEsψωt{s}ENEdE^E{−}EχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHigho
EnergyoPhysicsQE2014QEWUVYQEV

5.4 54

157 tuτρEω−⁰τρstωu⁰tγτρE−≥≥γ⁰γ−ρ⁰yEaρℓEπτπ−ρtuπEω−sτνutγτρEτ≥EtΛ−Eh{shzE−xχ−ωγπ−ρtEγρE
χωτtτρRχωτtτρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—´ {−}EγρEWUVUSEEuropeanoPhysicaloJournaloCQE2014QE]YQEXUXY 4.2 45

156 lν−⁰tωτρEaρℓEχΛτtτρE−ρ−ωgyE⁰aνγ×ωatγτρEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEusγρgEsojEyuρEVEℓataSEEuropeano
PhysicaloJournaloCQE2014QE]YQEV 4.2 160

155
z−aω⁰ΛE≥τωE⁰τρta⁰tEγρt−ωa⁰tγτρsEaρℓEνaωg−E−xtωaEℓγπ−ρsγτρsEγρEtΛ−Eℓγν−χtτρE⁰Λaρρ−νEusγρgE
χωτtτρRχωτtτρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—´ ^´ {−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicalo
JournaloCQE2014QE]YQEXVXY

4.2 31

154 t−asuω−π−ρtEτ≥E≥ντwEΛaωπτργ⁰sEwγtΛEπuνtγRχaωtγ⁰ν−E⁰uπuνaρtsEγρEw×Pw×E⁰τννγsγτρsEatE”mτωπuνaaEs−−E
t−xt—´ {−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2014QE]YQEXVZ] 4.2 52

153
t−asuω−π−ρtEτ≥Eℓγstωγ×utγτρsEs−ρsγtγv−EtτEtΛ−Euρℓ−ωνyγρgE−v−ρtEγρEγρ⁰νusγv−E“R×τsτρEχωτℓu⁰tγτρEγρE
”mτωπuνaaEs−−Et−xt—E⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—E{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicalo
JournaloCQE2014QE]YQEXV_Z

4.2 21

152 z−aω⁰ΛE≥τωEℓγω−⁰tEχaγωEχωτℓu⁰tγτρEτ≥EtΛ−EtτχEsψuaωμEγρEaννRΛaℓωτργ⁰E≥γρaνEstat−sEγρEχωτtτρRχωτtτρE
⁰τννγsγτρsEatEMEsψωt{s}ENEdE^E{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV 5.4 36

151 t−asuω−π−ρtEτ≥EtΛ−Eχωτℓu⁰tγτρE⁰ωτssRs−⁰tγτρEτ≥Eˇ�MWzNEReEqTˇ�MRe˛…EPE˛…Eâ��Nˇ�EPEˇ�Eâ��EγρEχχE⁰τννγsγτρsEatEME
sψωt{s}ENEdE]E{−}EatEh{shzSEJournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV 5.4 16

150 t−asuω−π−ρtEτ≥EtΛ−E“T˛‡EOE×τsτρEtωaρsv−ωs−Eπτπ−ρtuπEℓγstωγ×utγτρEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d]ENE
{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV 5.4 79
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149
z−aω⁰ΛE≥τωEstωτρgEχωτℓu⁰tγτρEτ≥Esuχ−ωsyππ−tωγ⁰Eχaωtγ⁰ν−sEγρE≥γρaνEstat−sEwγtΛEπγssγρgEtωaρsv−ωs−E
πτπ−ρtuπEaρℓEatEν−astEtΛω−−E×Rη−tsEatEMEsψωt{s}EdE^ENE{−}EχωτtτρRχωτtτρE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV

5.4 31

148 t−asuω−π−ρtEτ≥Eℓγ≥≥−ω−ρtγaνEχωτℓu⁰tγτρE⁰ωτssRs−⁰tγτρsE≥τωEaE“E×τsτρEγρEassτ⁰γatγτρEwγtΛE×Rη−tsEγρE]E
{−}EχωτtτρRχωτtτρE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV 5.4 26

147 z−aω⁰ΛE≥τωEντρgRνγv−ℓEρ−utωaνEχaωtγ⁰ν−sEℓ−⁰ayγρgEγρtτEν−χtτρEη−tsEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatEME
sψωt{s}d^ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2014QEWUVYQEV 5.4 38

146
z−aω⁰ΛE≥τωEχaγωEaρℓEsγρgν−Eχωτℓu⁰tγτρEτ≥Eρ−wEΛ−avyEψuaωμsEtΛatEℓ−⁰ayEtτEaE“E×τsτρEaρℓEaE
tΛγωℓRg−ρ−ωatγτρEψuaωμEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d^ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHigho
EnergyoPhysicsQE2014QEWUVYQEV

5.4 29

145 t−asuω−π−ρtEτ≥EtΛ−EMtτv−ωνγρ−{t}NEχωτℓu⁰tγτρE⁰ωτssRs−⁰tγτρEusγρgEM−πuENE−v−ρtsEwγtΛEM×NRtagg−ℓEη−tsE
γρEMχχNE⁰τννγsγτρsEatEMsψωt{s}d]NEaρℓE^E{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωE2014QE]YQEV 2

144 t−asuω−π−ρtEτ≥EtΛ−Eχωτℓu⁰tγτρE⁰ωτssEs−⁰tγτρEτ≥Eη−tsEγρEassτ⁰γatγτρEwγtΛEaE“E×τsτρEγρEχχE⁰τννγsγτρsEatE
MEsψωt{s}d]ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2013QEWUVXQEV 5.4 50

143 t−asuω−π−ρtEτ≥EtΛ−E⁰ωτssRs−⁰tγτρE≥τωE~E×τsτρEχωτℓu⁰tγτρEγρEassτ⁰γatγτρEwγtΛE×Rη−tsEγρEχχE⁰τννγsγτρsE
atEMEsψωt{s}d]ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2013QEWUVXQEV 5.4 34

142 z−aω⁰ΛE≥τωEtΛγωℓEg−ρ−ωatγτρEs⁰aνaωEν−χtτψuaωμsEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d]ENE{−}EwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2013QEWUVXQEV 5.4 30

141 z−aω⁰ΛE≥τωEℓaωμEπatt−ωE⁰aρℓγℓat−sEaρℓEνaωg−E−xtωaEℓγπ−ρsγτρsEγρE−v−ρtsEwγtΛEaEη−tEaρℓEπγssγρgE
tωaρsv−ωs−Eπτπ−ρtuπEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2013QEWUVXQEV 5.4 124

140 t−asuω−π−ρtEτ≥E““Eχωτℓu⁰tγτρEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d]ENE{−}EaρℓEνγπγtsEτρEaρτπaντusE“““EaρℓE
““˛‡E⁰τuχνγρgsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2013QEWUVXQEV 5.4 45

139
z−aω⁰ΛE≥τωE⁰Λaωg−ℓEoγggsE×τsτρsEtΛωτugΛEtΛ−EvγτνatγτρEτ≥Eν−χtτρEuργv−ωsaνγtyEγρEMEtτv−ωνγρ−{t}ENE
−v−ρtsEusγρgEχχE⁰τννγsγτρEℓataEatEMEsψωt{s}d]ENE{−}EwγtΛEtΛ−Eh{shzE−xχ−ωγπ−ρtSEJournaloofoHigho
EnergyoPhysicsQE2013QEWUVXQEV

5.4 14

138 z−aω⁰ΛE≥τωEtΛ−Eρ−utωaνEoγggsE×τsτρsEτ≥EtΛ−EπγργπaνEsuχ−ωsyππ−tωγ⁰EstaρℓaωℓEπτℓ−νEγρEχχE⁰τννγsγτρsE
atEMEsψωt{s}d]ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2013QEWUVXQEV 5.4 47

137 z−aω⁰ΛE≥τωEtΛ−EoγggsE×τsτρEγρEtΛ−EaννRΛaℓωτργ⁰E≥γρaνEstat−EusγρgEtΛ−E≥uννEjkmEℓataEs−tSEJournaloofoHigho
EnergyoPhysicsQE2013QEWUVXQEV 5.4 5

136 t−asuω−π−ρtEτ≥EsχνγttγρgEs⁰aν−sEγρEReE−v−ρtsEatE”mτωπuνaaEs−−Et−xt—EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSE
EuropeanoPhysicaloJournaloCQE2013QE]XQEWYXW 4.2 8

135
z−aω⁰ΛE≥τωEaEνγgΛtE⁰Λaωg−ℓEoγggsE×τsτρEγρEtΛ−Eℓ−⁰ayE⁰Λaρρ−νE”mτωπuνaaEs−−Et−xt—EγρE”mτωπuνaaEs−−E
t−xt—E−v−ρtsEusγρgE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicalo
JournaloCQE2013QE]XQEWY[Z

4.2 76

134
z−aω⁰ΛE≥τωEℓγω−⁰tEtΛγωℓRg−ρ−ωatγτρEsψuaωμEχaγωEχωτℓu⁰tγτρEγρE≥γρaνEstat−sEwγtΛEπγssγρgEtωaρsv−ωs−E
πτπ−ρtuπEaρℓEtwτE×Rη−tsEγρEMEsψωt{s}d^ENE{−}EχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHigho
EnergyoPhysicsQE2013QEWUVXQEV

5.4 92

133
z−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEγρE≥γρaνEstat−sEwγtΛEνaωg−Eη−tEπuνtγχνγ⁰γtγ−sEaρℓEπγssγρgEtωaρsv−ωs−E
πτπ−ρtuπEatEMEsψωt{s}d^ENE{−}EχωτtτρRχωτtτρE⁰τννγsγτρsEusγρgEtΛ−Eh{shzE−xχ−ωγπ−ρtSEJournaloofo
HighoEnergyoPhysicsQE2013QEWUVXQEV

5.4 64

132 t−asuω−π−ρtEτ≥EtΛ−Eℓγ≥≥−ω−ρtγaνE⁰ωτssRs−⁰tγτρEτ≥EiEPEπ−sτρEχωτℓu⁰tγτρEγρEχχE⁰τννγsγτρsEatEME
sψωt{s}d]ENE{−}EatEh{shzSEJournaloofoHighoEnergyoPhysicsQE2013QEWUVXQEV 5.4 24
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131 w−ω≥τωπaρ⁰−Eτ≥Eη−tEsu×stωu⁰tuω−Et−⁰Λργψu−sE≥τωEνaωg−RyEη−tsEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatEME
sψωt{s}d]ENE{−}EusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2013QEWUVXQEV 5.4 43

130 pπχωτv−ℓEνuπγρτsγtyEℓ−t−ωπγρatγτρEγρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—EusγρgEtΛ−Eh{shzEℓ−t−⁰tτωEatE
tΛ−EsojSEEuropeanoPhysicaloJournaloCQE2013QE]XQEWZV^ 4.2 276

129
t−asuω−π−ρtEτ≥EtΛ−Eγρ⁰νusγv−Eη−tE⁰ωτssRs−⁰tγτρEγρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—EaρℓE⁰τπχaωγsτρE
tτEtΛ−Eγρ⁰νusγv−Eη−tE⁰ωτssRs−⁰tγτρEatE”mτωπuνaaEs−−Et−xt—EusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicalo
JournaloCQE2013QE]XQEWZU_

4.2 71

128 tuνtγR⁰Λaρρ−νEs−aω⁰ΛE≥τωEsψuaωμsEaρℓEgνuγρτsEγρE”mτωπuνaaEs−−Et−xt—E⁰τννγsγτρsEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωEatEtΛ−EsojSEEuropeanoPhysicaloJournaloCQE2013QE]XQEWX[W 4.2 25

127 q−tE−ρ−ωgyEπ−asuω−π−ρtEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatE
Msψωt{πatΛωπ{s}}d]EπatΛωπ{{−}}NSEEuropeanoPhysicaloJournaloCQE2013QE]XQEV 4.2 209

126 t−asuω−π−ρtEτ≥Eη−tEsΛaχ−sEγρEtτχRψuaωμEχaγωE−v−ρtsEatE”mτωπuνaaEs−−Et−xt—EusγρgEtΛ−Eh{shzE
ℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2013QE]XQEW[][ 4.2 18

125
t−asuω−π−ρtEτ≥EtΛ−Eℓγstωγ×utγτρsEτ≥E−v−ρtR×yR−v−ρtE≥ντwEΛaωπτργ⁰sEγρEν−aℓRν−aℓE⁰τννγsγτρsEatEME
sψωt{{{s¯{uuE}}}}ENEdEWS][E{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEatEtΛ−EsojSEJournaloofoHighoEnergyoPhysicsQE
2013QEWUVXQEV

5.4 143

124 t−asuω−π−ρtEτ≥EtΛ−EtτχEψuaωμE⁰Λaωg−EγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d]ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSE
JournaloofoHighoEnergyoPhysicsQE2013QEWUVXQEV 5.4 15

123 h{shzEs−aω⁰ΛE≥τωEρ−wEχΛ−ρτπ−ρaEγρEℓγη−tEπassEaρℓEaρguνaωEℓγstωγ×utγτρsEusγρgEχχE⁰τννγsγτρsEatEME
sψωt{s}d]EN{−}SEJournaloofoHighoEnergyoPhysicsQE2013QEWUVXQEV 5.4 72

122 t−asuω−π−ρtEτ≥Eγsτνat−ℓRχΛτtτρEχaγωEχωτℓu⁰tγτρEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d]b{−}ENEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2013QEWUVXQEV 5.4 44

121 z−aω⁰ΛE≥τωEω−sτρaρ⁰−sEℓ−⁰ayγρgEγρtτEtτχRψuaωμEχaγωsEusγρgE≥uννyEΛaℓωτργ⁰Eℓ−⁰aysEγρEχχE⁰τννγsγτρsEwγtΛE
h{shzEatEMEsψωt{s}d]ENE{−}SEJournaloofoHighoEnergyoPhysicsQE2013QEWUVXQEV 5.4 55

120
z−aω⁰ΛE≥τωEℓγω−⁰tE⁰ΛaωgγρτEχωτℓu⁰tγτρEγρEaρτπaνyRπ−ℓγat−ℓEsuχ−ωsyππ−tωyE×ω−aμγρgEπτℓ−νsE×as−ℓE
τρEaEℓγsaχχ−aωγρgRtωa⁰μEsγgρatuω−EγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d]bπatΛωπ{{−}}ENEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2013QEWUVXQEV

5.4 15

119
ztuℓγ−sEτρE≥astEtωγgg−ωγρgEaρℓEΛγgΛEχω−⁰γsγτρEtωa⁰μγρgEwγtΛEy−sγstγv−Ewνat−EjΛaπ×−ωsSENuclearo
InstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoando
AssociatedoEquipmentQE2013QE]VYQEVVZRVWU

1.2 8

118 t−asuω−π−ρtsEτ≥EtτχEψuaωμEχaγωEω−νatγv−Eℓγ≥≥−ω−ρtγaνE⁰ωτssRs−⁰tγτρsEwγtΛEh{shzEγρEχχE⁰τννγsγτρsEatE
Msψωt{s}EdE]Eπ×τx{{−}}NSEEuropeanoPhysicaloJournaloCQE2013QE]XQEV 4.2 55

117 z−aω⁰ΛE≥τωEχaγωRχωτℓu⁰−ℓEπassγv−E⁰τντuω−ℓEs⁰aνaωsEγρE≥τuωRη−tE≥γρaνEstat−sEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωE
γρEχωτtτρâ��χωτtτρE⁰τννγsγτρsEatEMsψωt{s}EdE]Eπ×τx{{−}}NSEEuropeanoPhysicaloJournaloCQE2013QE]XQEV 4.2 44

116
hzpjEℓ−v−ντχπ−ρtsE≥τωEΛγgΛEsχ−−ℓEs−ωγaνEℓataEtωaρsπγssγτρEγρEχaωtγ⁰ν−EχΛysγ⁰sE−xχ−ωγπ−ρtsSENuclearo
InstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoando
AssociatedoEquipmentQE2013QE[__QEVWURVWX

1.2 2

115 t−asuω−π−ρtEτ≥EtΛ−E≥νavτuωE⁰τπχτsγtγτρEτ≥Eℓγη−tE−v−ρtsEγρEχχE⁰τννγsγτρsEatEMsψωt{s}d]Eπ×τx{{−}}NE
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2013QE]XQEV 4.2 12

114 zγρgν−EΛaℓωτρEω−sχτρs−Eπ−asuω−π−ρtEaρℓE⁰aντωγπ−t−ωEη−tE−ρ−ωgyEs⁰aν−Euρ⁰−ωtaγρtyEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωEatEtΛ−EsojSEEuropeanoPhysicaloJournaloCQE2013QE]XQEV 4.2 41
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113 q−tE−ρ−ωgyEω−sτνutγτρEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—Eω−⁰τωℓ−ℓEγρEWUVUEwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2013QE]XQEWXU[ 4.2 153

112 t−asuω−π−ρtEτ≥EtΛ−E”mτωπuνaaEs−−Et−xt—Eχωτℓu⁰tγτρE⁰ωτssEs−⁰tγτρEγρEtΛ−EtauEPEη−tsE⁰Λaρρ−νEusγρgEtΛ−E
h{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2013QE]XQEWXW^ 4.2 30

111 z−aω⁰ΛE≥τωEsuχ−ωsyππ−tωyEwγtΛEνγμ−RsγgρEν−χtτρRtauE−v−ρtsEatEjkmSEPhysicaloReviewoLettersQE2013QE
VVUQEWUV^UW 7.4 4

110 v×s−ωvatγτρEτ≥Ekâ�°Rk´flâ�°EπγxγρgEusγρgEtΛ−EjkmEppEℓ−t−⁰tτωSEPhysicaloReviewoLettersQE2013QEVVVQEWXV^UW 7.4 20

109 v×s−ωvatγτρEτ≥EtΛ−Eχωτℓu⁰tγτρEτ≥EaE~E×τsτρEγρEassτ⁰γatγτρEwγtΛEaEsγρgν−E⁰ΛaωπEψuaωμSEPhysicalo
ReviewoLettersQE2013QEVVUQEU]V^UV 7.4 20

108 z−aω⁰ΛE≥τωEω−sτρaρtEtτχRaρtγtτχEχωτℓu⁰tγτρEγρEtΛ−Eν−χtτρEχνusEη−tsEℓ−⁰ayEπτℓ−EusγρgEtΛ−E≥uννEjkmE
ℓataEs−tSEPhysicaloReviewoLettersQE2013QEVVUQEVWV^UW 7.4 15

107 z−aω⁰ΛE≥τωEaEtwτRoγggsR×τsτρEℓτu×ν−tEusγρgEaEsγπχνγ≥γ−ℓEπτℓ−νEγρEχχE⁰τννγsγτρsEatEsψωt”s—EdEVS_[E{−}SE
PhysicaloReviewoLettersQE2013QEVVUQEVWV^UV 7.4 4

106 {Λ−Eπγργatuω−Eτχtγ⁰aνEtωaρsπγtt−ωEaρℓEtωaρs⁰−γv−ωE≥τωEtΛ−EoγgΛRsuπγρτsγtyEsojEMosRsojNE
−xχ−ωγπ−ρtsSEJournaloofoInstrumentationQE2013QE^QEjVWUW]RjVWUW] 1 8

105 {Λ−Eℓ−sγgρEτ≥E^Rn×χsE}jzlsEℓωγv−ωsE≥τωEh{shzEνγψuγℓEhωgτρE⁰aντωγπ−t−ωEuχgωaℓ−SEJournaloofo
InstrumentationQE2013QE^QEjUVUXVRjUVUXV 1 4

104 z−aω⁰ΛE≥τωEℓ−⁰aysEτ≥Estτχχ−ℓQEντρgRνγv−ℓEχaωtγ⁰ν−sE≥ωτπE]E{−}EχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSE
EuropeanoPhysicaloJournaloCQE2012QE]WQEV 4.2 14

103
t−asuω−π−ρtEτ≥EtΛ−EχτνaωγsatγτρEτ≥E~E×τsτρsEχωτℓu⁰−ℓEwγtΛEνaωg−Etωaρsv−ωs−Eπτπ−ρtuπEγρEχχE
⁰τννγsγτρsEatEMsψωt{s}EdE]Eπ×τx{{−}}NEwγtΛEtΛ−Eh{shzE−xχ−ωγπ−ρtSEEuropeanoPhysicaloJournaloCQE2012QE
]WQEV

4.2 31

102 t−asuω−π−ρtEτ≥EtΛ−E⁰Λaωg−Easyππ−tωyEγρEtτχEψuaωμEχaγωEχωτℓu⁰tγτρEγρE⁰τννγsγτρsEatE”mτωπuνaaEs−−E
t−xt—EusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2012QE]WQEWUX_ 4.2 78

101 z−aω⁰ΛE≥τωEν−χtτρE≥νavτuωEvγτνatγτρEγρEtΛ−E⁰τρtγρuuπEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEγρE”mτωπuνaaEs−−Et−xt—E
⁰τννγsγτρsEatEtΛ−EsojSEEuropeanoPhysicaloJournaloCQE2012QE]WQEWUYU 4.2 10

100 t−asuω−π−ρtEτ≥EtΛ−EtτχEψuaωμEπassEwγtΛEtΛ−Et−πχνat−Eπ−tΛτℓEγρEtΛ−E”mτωπuνaaEs−−Et−xt—E⁰Λaρρ−νE
usγρgEh{shzEℓataSEEuropeanoPhysicaloJournaloCQE2012QE]WQEWUY[ 4.2 42

99 z−aω⁰ΛE≥τωEΛ−avyEρ−utωγρτsEaρℓEωγgΛtRΛaρℓ−ℓE×τsτρsEγρE−v−ρtsEwγtΛEtwτEν−χtτρsEaρℓEη−tsEγρE
⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2012QE]WQEWUZ[ 4.2 78

98 t−asuω−π−ρtEτ≥EχτνaωγzatγτρEγρEReEℓ−⁰aysEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEγρE⁰τννγsγτρsEatE”mτωπuνaaEs−−E
t−xt—SEEuropeanoPhysicaloJournaloCQE2012QE]WQEWU[W 4.2 17

97
t−asuω−π−ρtEτ≥EtΛ−E⁰ωτssEs−⁰tγτρE≥τωEtτχRψuaωμEχaγωEχωτℓu⁰tγτρEγρEχχE⁰τννγsγτρsEatEMsψωtE{s}EdE
{]}Q{t−xt{{−}}}NEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEusγρgE≥γρaνEstat−sEwγtΛEtwτEΛγgΛRχE{Eν−χtτρsSEJournaloofo
HighoEnergyoPhysicsQE2012QEWUVWQEV

5.4 43

96 q−tEπassEaρℓEsu×stωu⁰tuω−Eτ≥Eγρ⁰νusγv−Eη−tsEγρEMEsψωtE{s}EdE]b{t−xt{{−}}}ENEχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzE
−xχ−ωγπ−ρtSEJournaloofoHighoEnergyoPhysicsQE2012QEWUVWQEV 5.4 67
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95 t−asuω−π−ρtEτ≥Eγρ⁰νusγv−EtwτRχaωtγ⁰ν−EaρguνaωE⁰τωω−νatγτρsEγρEχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωE
atEtΛ−EsojSEJournaloofoHighoEnergyoPhysicsQE2012QEWUVWQEV 5.4 10

94
ouρtE≥τωEρ−wEχΛ−ρτπ−ρaEusγρgEνaωg−Eη−tEπuνtγχνγ⁰γtγ−sEaρℓEπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEwγtΛE
h{shzEγρEYS]E≥×â��VEτ≥EMEsψωtE{s}EdE]b{−}ENEχωτtτρRχωτtτρE⁰τννγsγτρsSEJournaloofoHighoEnergyoPhysicsQE
2012QEWUVWQEV

5.4 48

93
hEs−aω⁰ΛE≥τωEMEtτv−ωνγρ−EtENEω−sτρaρ⁰−sEγρEν−χtτρPη−tsE−v−ρtsEwγtΛEΛγgΛνyE×ττst−ℓEtτχEψuaωμsE
⁰τνν−⁰t−ℓEγρEχχE⁰τννγsγτρsEatEMEsψωtE{s}EdE]ENE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyo
PhysicsQE2012QEWUVWQEV

5.4 39

92 z−aω⁰ΛE≥τωEtΛ−EztaρℓaωℓEtτℓ−νEoγggsE×τsτρEγρEtΛ−EoEReEˇ�EPEˇ�Eâ��Eℓ−⁰ayEπτℓ−EγρEMEsψωtE{s}EdE
]Q{πatΛωπ{{−}}}ENEχχE⁰τννγsγτρsEwγtΛEh{shzSEJournaloofoHighoEnergyoPhysicsQE2012QEWUVWQEV 5.4 37

91 hEs−aω⁰ΛE≥τωE≥νavτuωE⁰ΛaρgγρgEρ−utωaνE⁰uωω−ρtsEγρEtτχRψuaωμEℓ−⁰aysEγρEχχE⁰τννγsγτρEℓataE⁰τνν−⁰t−ℓE
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEatEMEsψωt{s}d]b{−}ENSEJournaloofoHighoEnergyoPhysicsQE2012QEWUVWQEV 5.4 31

90 z−aω⁰ΛE≥τωEs⁰aνaωEtτχEψuaωμEχωτℓu⁰tγτρEγρEMEχ×aω{χ}ENE⁰τννγsγτρsEatEMEsψωt{s}dVS_[bπatΛωπ{{−}}ENSE
JournaloofoHighoEnergyoPhysicsQE2012QEWUVWQEV 5.4 16

89 t−asuω−π−ρtsEτ≥EtΛ−Eχs−uℓτωaχγℓγtyEℓ−χ−ρℓ−ρ⁰−Eτ≥EtΛ−EtτtaνEtωaρsv−ωs−E−ρ−ωgyEγρEχωτtτρRχωτtτρE
⁰τννγsγτρsEatEMEsψωt{s}d]ENE{−}EwγtΛEh{shzSEJournaloofoHighoEnergyoPhysicsQE2012QEWUVWQEV 5.4 11

88 z−aω⁰ΛE≥τωEaEΛ−avyEtτχRψuaωμEχaωtρ−ωEγρE≥γρaνEstat−sEwγtΛEtwτEν−χtτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEatE
tΛ−EsojSEJournaloofoHighoEnergyoPhysicsQE2012QEWUVWQEV 5.4 53

87 z−aω⁰ΛE≥τωEΛγgΛRπassEω−sτρaρ⁰−sEℓ−⁰ayγρgEtτEℓγν−χtτρE≥γρaνEstat−sEγρEχχE⁰τννγsγτρsEatEMEsψωt{s}d]ENE{−}E
wγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2012QEWUVWQEV 5.4 49

86 z−aω⁰ΛE≥τωEaρτπaντusEχωτℓu⁰tγτρEτ≥EχωτπχtEνγμ−RsγgρEν−χtτρEχaγωsEatEMEsψωt{s}d]bπatΛωπ{{−}}ENEwγtΛE
tΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2012QEWUVWQEV 5.4 16

85 z−aω⁰ΛE≥τωEχaγωEχωτℓu⁰tγτρEτ≥Eπassγv−Eχaωtγ⁰ν−sEℓ−⁰ayγρgEγρtτEtΛω−−EψuaωμsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωE
γρEMEsψωt{s}d]bπatΛωπ{{−}}ENEχχE⁰τννγsγτρsEatEtΛ−EsojSEJournaloofoHighoEnergyoPhysicsQE2012QEWUVWQEV 5.4 45

84
z−aω⁰ΛE≥τωEyRχaωγtyRvγτνatγρgEsuχ−ωsyππ−tωyEγρE−v−ρtsEwγtΛE≥τuωEτωEπτω−Eν−χtτρsEγρEME
sψωt{s}d]bπatΛωπ{{−}}ENEχχE⁰τννγsγτρsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2012QE
WUVWQEV

5.4 13

83 lν−⁰tωτρEχ−ω≥τωπaρ⁰−Eπ−asuω−π−ρtsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEusγρgEtΛ−EWUVUEsojEχωτtτρRχωτtτρE
⁰τννγsγτρEℓataSEEuropeanoPhysicaloJournaloCQE2012QE]WQEV 4.2 199

82 yaχγℓγtyEgaχE⁰ωτssEs−⁰tγτρsEπ−asuω−ℓEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEγρEχχE⁰τννγsγτρsEatEMsψωt{s}EdE]E
π×τx{~{−}}NSEEuropeanoPhysicaloJournaloCQE2012QE]WQEV 4.2 70

81
z−aω⁰ΛE≥τωEaρτπaνyRπ−ℓγat−ℓEsuχ−ωsyππ−tωyE×ω−aμγρgEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωE×as−ℓEτρEaE
ℓγsaχχ−aωγρgRtωa⁰μEsγgρatuω−EγρEχχE⁰τννγsγτρsEatEMsψωt{s}EdE]~πatΛωπ{{−}}NSEEuropeanoPhysicalo
JournaloCQE2012QE]WQEV

4.2 13

80
t−asuω−π−ρtEτ≥E”mτωπuνaaEs−−Et−xt—Eχωτℓu⁰tγτρEwγtΛEaEv−tτEτρEaℓℓγtγτρaνE⁰−ρtωaνEη−tEa⁰tγvγtyEγρE
⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—E{−}EusγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2012QE
]WQEWUYX

4.2 82

79 hEs−aω⁰ΛE≥τωE”mτωπuνaaEs−−Et−xt—Eω−sτρaρ⁰−sEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEγρEWSUZE≥×Eτ≥EχωτtτρRχωτtτρE
⁰τννγsγτρsEatE”mτωπuνaaEs−−Et−xt—SEEuropeanoPhysicaloJournaloCQE2012QE]WQEWU^X 4.2 14

78 z−aω⁰ΛE≥τωEs−⁰τρℓEg−ρ−ωatγτρEs⁰aνaωEν−χtτψuaωμsEγρEχχE⁰τννγsγτρsEatEMsψωt{s}d]~π×τx{{−}}NEwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2012QE]WQEV 4.2 35

SuenyRayyHou
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77 z−aω⁰ΛE≥τωEaE≥−ωπγτχΛτ×γ⁰EoγggsE×τsτρEγρEtΛ−EℓγχΛτtτρEℓ−⁰ayE⁰Λaρρ−νEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSE
EuropeanoPhysicaloJournaloCQE2012QE]WQEV 4.2 13

76 t−asuω−π−ρtEτ≥E~E´–E“Eχωτℓu⁰tγτρEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatEMsψωt{s}d]~π×τx{{−}}NEwγtΛEtΛ−E
h{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2012QE]WQEV 4.2 54

75
z−aω⁰ΛE≥τωEtτχEaρℓE×τttτπEsψuaωμsE≥ωτπEgνuγρτEχaγωEχωτℓu⁰tγτρEγρE≥γρaνEstat−sEwγtΛEπγssγρgE
tωaρsv−ωs−E−ρ−ωgyEaρℓEatEν−astEtΛω−−E×Rη−tsEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE
2012QE]WQEV

4.2 24

74 t−asuω−π−ρtEτ≥E−v−ρtEsΛaχ−sEatEνaωg−Eπτπ−ρtuπEtωaρs≥−ωEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEγρEχχE
⁰τννγsγτρsEatEMsψωt{πatΛ×≥{s}}d]EπatΛωπ{{−}}NSEEuropeanoPhysicaloJournaloCQE2012QE]WQEV 4.2 18

73
z−aω⁰ΛE≥τωEsuχ−ωsyππ−tωyEγρE−v−ρtsEwγtΛEνaωg−EπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπQEη−tsQEaρℓEatEν−astE
τρ−EtauEν−χtτρEγρE]E{−}EχωτtτρRχωτtτρE⁰τννγsγτρEℓataEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicalo
JournaloCQE2012QE]WQEV

4.2 11

72
z−aω⁰ΛE≥τωEνγgΛtEs⁰aνaωEtτχRψuaωμEχaγωEχωτℓu⁰tγτρEγρE≥γρaνEstat−sEwγtΛEtwτEν−χtτρsEwγtΛEtΛ−Eh{shzE
ℓ−t−⁰tτωEγρEMsψωt{s}d]EπatΛωπ{{−}}NEχωτtτρâ��χωτtτρE⁰τννγsγτρsSEEuropeanoPhysicaloJournaloCQE2012QE
]WQEV

4.2 31

71 h{shzEs−aω⁰ΛE≥τωEaEΛ−avyEgaug−E×τsτρEℓ−⁰ayγρgEtτEaE⁰Λaωg−ℓEν−χtτρEaρℓEaEρ−utωγρτEγρEχχE⁰τννγsγτρsE
atEMsψωt{s}EdE]EπatΛωπ{{−}}NSEEuropeanoPhysicaloJournaloCQE2012QE]WQEV 4.2 34

70 z−aω⁰ΛE≥τωEℓτu×νyE⁰Λaωg−ℓEoγggsE×τsτρsEγρEνγμ−RsγgρEℓγν−χtτρE≥γρaνEstat−sEatEMsψωt{s}EdE]E
πatΛωπ{{−}}NEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2012QE]WQEV 4.2 104

69 {Λ−Ejωyτg−ργ⁰Ew−ω≥τωπaρ⁰−sEτ≥Ezχ−⁰γ≥γ⁰Evχtγ⁰aνEaρℓElν−⁰tωγ⁰aνEjτπχτρ−ρtsE≥τωEaEsγψuγℓEhωgτρE{γπ−E
wωτη−⁰tγτρEjΛaπ×−ωSEPhysicsoProcediaQE2012QEX]QEV[ZYRV[[[ 2

68 k−sγgρEaρℓE}−ωγ≥γ⁰atγτρEτ≥EaρEmwnhR×as−ℓEiγtElωωτωEyat−E{−st−ωSEPhysicsoProcediaQE2012QEX]QEV[[]RV[]X 0

67 hE}−ωsatγν−EsγρμE≥τωEoγgΛRzχ−−ℓQEyaℓγatγτρEy−sγstaρtEvχtγ⁰aνE{ωaρsπγssγτρEγρEsojE|χgωaℓ−sSEPhysicso
ProcediaQE2012QEX]QEV]ZURV]Z^ 5

66 w−ω≥τωπaρ⁰−Eτ≥EπγssγρgEtωaρsv−ωs−Eπτπ−ρtuπEω−⁰τρstωu⁰tγτρEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatE
Msψωt{s}EdE]~π×τx{{−}}NEwγtΛEh{shzSEEuropeanoPhysicaloJournaloCQE2012QE]WQEV 4.2 217

65 w−ω≥τωπaρ⁰−Eτ≥EtΛ−Eh{shzE{ωγgg−ωEzyst−πEγρEWUVUSEEuropeanoPhysicaloJournaloCQE2012QE]WQEV 4.2 232

64 z−aω⁰ΛE≥τωEsaπ−RsγgρEtτχRψuaωμEχωτℓu⁰tγτρEaρℓE≥τuωtΛRg−ρ−ωatγτρEℓτwρRtyχ−EψuaωμsEγρEχχE⁰τννγsγτρsE
atEMEsψωtE{s}EdE{]}b{t−xt{{−}}}ENEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2012QEWUVWQEV 5.4 34

63 z−aω⁰ΛE≥τωE⁰Λaωg−ℓEoγggsE×τsτρsEℓ−⁰ayγρgEvγaEoE´–EReEˇ�˛‰EγρEMEtτv−ωνγρ−EtENE−v−ρtsEusγρgEχχE⁰τννγsγτρEℓataE
atEMEsψωtE{s}EdE]b{−}ENEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2012QEWUVWQEV 5.4 112

62 t−asuω−π−ρtEτ≥EtΛ−E~E×τsτρEχτνaωγzatγτρEγρEtτχEψuaωμEℓ−⁰aysEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofo
HighoEnergyoPhysicsQE2012QEWUVWQEV 5.4 52

61 mτωwaωℓR×a⁰μwaωℓE⁰τωω−νatγτρsEaρℓE⁰Λaωg−ℓRχaωtγ⁰ν−EazγπutΛaνEℓγstωγ×utγτρsEγρEχχEγρt−ωa⁰tγτρsE
usγρgEtΛ−Eh{shzEℓ−t−⁰tτωSEJournaloofoHighoEnergyoPhysicsQE2012QEWUVWQEV 5.4 23

60 jωyτg−ργ⁰EℓγgγtaνEℓataEνγρμsE≥τωEtΛ−EνγψuγℓEaωgτρEtγπ−Eχωτη−⁰tγτρE⁰Λaπ×−ωSEJournaloofoInstrumentation
QE2012QE]QEjUVU_VRjUVU_V 1 4

(2012-2012)
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59 t−asuω−π−ρtEτ≥Eγρ⁰νusγv−Eη−tEaρℓEℓγη−tE⁰ωτssEs−⁰tγτρsEγρEχωτtτρRχωτtτρE⁰τννγsγτρsEatE]E{−}E
⁰−ρtω−Rτ≥RπassE−ρ−ωgyEwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωSEEuropeanoPhysicaloJournaloCQE2011QE]VQEV 4.2 103

58 t−asuω−π−ρtEτ≥EtΛ−EtτχEψuaωμRχaγωEχωτℓu⁰tγτρE⁰ωτssEs−⁰tγτρEwγtΛEh{shzEγρEχχE⁰τννγsγτρsEatE
Msψωt{s}d]NE{−}SEEuropeanoPhysicaloJournaloCQE2011QE]VQEV 4.2 138

57 ztuℓγ−sEτ≥EtΛ−Eχ−ω≥τωπaρ⁰−Eτ≥EtΛ−Eh{shzEℓ−t−⁰tτωEusγρgE⁰τsπγ⁰RωayEπuτρsSEEuropeanoPhysicalo
JournaloCQE2011QE]VQEV 4.2 16

56 suπγρτsγtyEℓ−t−ωπγρatγτρEγρEχχE⁰τννγsγτρsEatEMsψωt{s}EdE]NE{−}EusγρgEtΛ−Eh{shzEℓ−t−⁰tτωEatEtΛ−EsojSE
EuropeanoPhysicaloJournaloCQE2011QE]VQEV 4.2 167

55
t−asuω−π−ρtsEτ≥Euρℓ−ωνyγρgR−v−ρtEχωτχ−ωtγ−sEusγρgEρ−utωaνEaρℓE⁰Λaωg−ℓEχaωtγ⁰ν−sEγρEχχE⁰τννγsγτρsE
atEMsψωt{s}d_UUNEn−}EaρℓEMsψωt{s}d]NE{−}EwγtΛEtΛ−Eh{shzEℓ−t−⁰tτωEatEtΛ−EsojSEEuropeanoPhysicalo
JournaloCQE2011QE]VQEV

4.2 30

54
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