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EuropeanpPhysicalpJournalpCRE2016RE^]RE[ 4.2 68

515 {e−r≥γEΞτrEρeutr−νEpηΣΣsE∕τsτρsEτΞEtγeEπηρηπ−νEsuχersyππetrη≥Est−ρd−rdEπτdeνEηρEχχE≥τννηsητρsE−tEME
sψrt{s}e_ENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 67

514 retEπ−ssE−ρdEsu∕stru≥tureEτΞEηρ≥νusηveEλetsEηρEMEsψrtE{s}EeE^c{text{|e~}}ENEχχE≥τννηsητρsEwηtγEtγeEi|ti{E
exχerηπeρtTEJournalpofpHighpEnergypPhysicsRE2012REXVWXREW 5.4 67

513 {e−r≥γEΞτrEpηΣΣsE∕τsτρEχ−ηrEχrτdu≥tητρEηρEtγeE nτrπuν−bEseeEtext±EΞηρ−νEst−teEΞrτπE≥τννηsητρsE−tE
 nτrπuν−bEseeEtext±E|e~wηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2015RE^[REZWX 4.2 66

512 {e−r≥γEΞτrEγηΣγSπ−ssEdη∕τsτρEresτρ−ρ≥esEwηtγE∕τsτρSt−ΣΣedEλetsEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tEME
sψrt{s}e_ENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REWSYa 5.4 66

511 xerΞτrπ−ρ≥eEτΞEπηssηρΣEtr−ρsverseEπτπeρtuπEre≥τρstru≥tητρEwηtγEtγeEi|ti{Edete≥tτrEusηρΣE
χrτtτρSχrτtτρE≥τννηsητρsE−tTEEuropeanpPhysicalpJournalpCRE2018RE^_REaVY 4.2 66

510 {e−r≥γEΞτrEγe−vyEu−λτr−ρ−EρeutrηρτsEwηtγEtγeEi|ti{Edete≥tτrEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e_ENE|e~TE
JournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 65

509 {e−r≥γEΞτrEtγeEME∕τverνηρe{∕}ENEde≥−yEτΞEtγeE{t−ρd−rdEuτdeνEpηΣΣsE∕τsτρEηρE−ssτ≥η−tedEM‘U—NpE
χrτdu≥tητρEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 64

508
{e−r≥γEΞτrEρewEχγeρτπeρ−EηρEΞηρ−νEst−tesEwηtγEν−rΣeEλetEπuνtηχνη≥ηtηesE−ρdEπηssηρΣEtr−ρsverseE
πτπeρtuπE−tEMEsψrt{s}e_ENE|e~EχrτtτρSχrτtτρE≥τννηsητρsEusηρΣEtγeEi|ti{EexχerηπeρtTEJournalpofp
HighpEnergypPhysicsRE2013REXVWYREW

5.4 64

507 ue−sureπeρtEτΞEtγeEηsτν−tedEχγτtτρE≥rτssEse≥tητρEηρETEPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsRE2006RE]YaREW[WSW[_ 4.2 64

506 ue−sureπeρtEτΞEdηλetE−zηπutγ−νEde≥τrreν−tητρsE−tE≥eρtr−νEr−χηdηtηesEηρEχχE≥τννηsητρsE−tEsψrtEsEeWTa]E
|e~TEPhysicalpReviewpLettersRE2005REaZREXXW_VW 7.4 64

505
ue−sureπeρtEτΞEtγeEtr−ρsverseEπτπeρtuπE−ρdE nτrπuν−bEseeEtext±Edηstrη∕utητρsEτΞElreννS–−ρE
νeχtτρEχ−ηrsEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tE nτrπuν−bEseeEtext±´ |e~EwηtγEtγeEi|ti{Edete≥tτrTE
EuropeanpPhysicalpJournalpCRE2016RE^]REXaW

4.2 63
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504 {e−r≥γEΞτrEresτρ−ρtEdη∕τsτρEχrτdu≥tητρEηρEtγeE nτrπuν−bEseeEtext±EΞηρ−νEst−teEηρE nτrπuν−bEseeEtext±E
≥τννηsητρsE−tE nτrπuν−bEseeEtext±´ |e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2015RE^[RE]a 4.2 62

503 mνe≥trτρEeΞΞη≥ηeρ≥yEπe−sureπeρtsEwηtγEtγeEi|ti{Edete≥tτrEusηρΣEXVWXEtpkEχrτtτρSχrτtτρE≥τννηsητρE
d−t−TEEuropeanpPhysicalpJournalpCRE2017RE^^REWa[ 4.2 61

502 w∕serv−tητρEτΞEkxEvητν−tητρEηρEsMtNSSfχηMPNχηMSNeMPNeMSNEde≥−ysTEPhysicalpReviewpLettersRE2000RE_ZREZV_SWW 7.4 61

501 {e−r≥γEΞτrEd−rμEπ−tterEηρEeveρtsEwηtγEγe−vyEψu−rμsE−ρdEπηssηρΣEtr−ρsverseEπτπeρtuπEηρE nτrπuν−bE
seeEtext±E≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2015RE^[REaX 4.2 60

500
{e−r≥γEΞτrEρewEχγeρτπeρ−EηρEΞηρ−νEst−tesEwηtγEν−rΣeEλetEπuνtηχνη≥ηtηesE−ρdEπηssηρΣEtr−ρsverseE
πτπeρtuπEusηρΣEMsψrtE{s}NEeE^E|e~EχχE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergyp
PhysicsRE2011REXVWWREW

5.4 60

499 ue−sureπeρtEτΞEtγeES∕τsτρEπ−ssEηρEχχE≥τννηsητρsE−tEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalp
JournalpCRE2018RE^_REWWV 4.2 59

498 {e−r≥γEΞτrE−EγηΣγSπ−ssEpηΣΣsE∕τsτρEde≥−yηρΣEtτE−E‘E∕τsτρEχ−ηrEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e_ENE|e~E
wηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 59

497 ue−sureπeρtEτΞEtγeE‘ESfEâ��˛‰E−ρdE—U˛‡EOESfEâ��â��Eχrτdu≥tητρE≥rτssEse≥tητρsEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tEME
sψrtE{s}EeE^c{text{|e~}}ENEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2010REXVWVREW 5.4 58

496 ue−sureπeρtEτΞEtγeEr−reEde≥−yEˇ�VSfePeâ��TEPhysicalpReviewpDRE2007RE^[RE 4.9 58

495 ue−sureπeρtEτΞEtγeEsγ−χeEτΞEtγeE∕τsτρEr−χηdηtyEdηstrη∕utητρEΞτrEχχ´flSf—U˛‡OSfePeâ��P’EeveρtsEχrτdu≥edE
−tEsEτΞEWTa]E|e~TEPhysicalpReviewpDRE2007RE^]RE 4.9 58

494 iEse−r≥γEΞτrEMEtτverνηρe{t}ENEresτρ−ρ≥esEusηρΣEνeχtτρSχνusSλetsEeveρtsEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tEME
sψrt{s}e_ENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 57

493
{e−r≥γEΞτrE≥γ−rΣedEpηΣΣsE∕τsτρsEde≥−yηρΣEvη−EpE´–ESfEˇ�E´–E˛‰EηρEΞuννyEγ−drτρη≥EΞηρ−νEst−tesEusηρΣEχχE
≥τννηsητρEd−t−E−tEMEsψrt{s}ENEeE_E|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2015RE
XVW[REW

5.4 56

492 kτρstr−ηρtsEτρEtγeEτΞΞSsγeννEpηΣΣsE∕τsτρEsηΣρ−νEstreρΣtγEηρEtγeEγηΣγSπ−ssE−ρdEΞηρ−νEst−tesEwηtγEtγeE
i|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2015RE^[REYY[ 4.2 56

491 xre≥ηsητρEπe−sureπeρtE−ρdEηρterχret−tητρEτΞEηρ≥νusηveERE−ρdEχrτdu≥tητρE≥rτssEse≥tητρsEwηtγEtγeE
i|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2017RE^^REY]^ 4.2 56

490 {e−r≥γEΞτrEdτu∕νyE≥γ−rΣedEpηΣΣsE∕τsτρEχrτdu≥tητρEηρEπuνtηSνeχtτρEΞηρ−νEst−tesEwηtγEtγeEi|ti{E
dete≥tτrEusηρΣEχrτtτρSχrτtτρE≥τννηsητρsE−tTEEuropeanpPhysicalpJournalpCRE2018RE^_REWaa 4.2 55

489 {e−r≥γEΞτrEresτρ−ρ≥esEde≥−yηρΣEηρtτEtτχSψu−rμEχ−ηrsEusηρΣEΞuννyEγ−drτρη≥Ede≥−ysEηρEχχE≥τννηsητρsEwηtγE
i|ti{E−tEMEsψrt{s}e^ENE|e~TEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 55

488 ue−sureπeρtsEτΞEtτχEψu−rμEχ−ηrEreν−tηveEdηΞΞereρtη−νE≥rτssSse≥tητρsEwηtγEi|ti{EηρEχχE≥τννηsητρsE−tE
Msψrt{s}EeE^Eπ∕τx{|e~}NTEEuropeanpPhysicalpJournalpCRE2013RE^YREW 4.2 55

487 {uππ−ryEτΞEtγeEse−r≥γesEΞτrEsψu−rμsE−ρdEΣνuηρτsEusηρΣEMEsψrt{s}e_ENE|e~EχχE≥τννηsητρsEwηtγEtγeE
i|ti{EexχerηπeρtE−tEtγeEtpkTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 55
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486 ue−sureπeρtsEτΞEtγeE nτrπuν−bEseeEtext±Eχrτdu≥tητρE≥rτssEse≥tητρsEηρE−ssτ≥η−tητρEwηtγEλetsEwηtγEtγeE
i|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2015RE^[RE_X 4.2 54

485
{e−r≥γEΞτrEχrτdu≥tητρEτΞEve≥tτrSνημeEψu−rμEχ−ηrsE−ρdEτΞEΞτurEtτχEψu−rμsEηρEtγeEνeχtτρSχνusSλetsEΞηρ−νE
st−teEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e_ENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE
2015REXVW[REW

5.4 54

484
{e−r≥γEΞτrEtτχEsψu−rμEχ−ηrEχrτdu≥tητρEηρEΞηρ−νEst−tesEwηtγEτρeEηsτν−tedEνeχtτρREλetsRE−ρdEπηssηρΣE
tr−ρsverseEπτπeρtuπEηρEMEsψrt{s}ENEeE_E|e~EχχE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighp
EnergypPhysicsRE2014REXVWZREW

5.4 54

483 ue−sureπeρtEτΞE‘E´–E—Eχrτdu≥tητρEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tEMsψrt{s}e^~π∕τx{|e~}NEwηtγEtγeE
i|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2012RE^XREW 4.2 54

482
{e−r≥γEΞτrEsψu−rμsE−ρdEΣνuηρτsEηρEΞηρ−νEst−tesEwηtγEλetsE−ρdEπηssηρΣEtr−ρsverseEπτπeρtuπE−tE
 nτrπuν−bEseeEtext±EeWYE nτrπuν−bEseeEtext±wηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE
2016RE^]REYaX

4.2 53

481 {e−r≥γEΞτrEρewEχγeρτπeρ−EηρEeveρtsEwηtγE−tEνe−stEtγreeEχγτtτρsE≥τννe≥tedEηρE≥τννηsητρsE−tE nτrπuν−bE
seeEtext±EeE_E|e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2016RE^]REXWV 4.2 53

480 {e−r≥γEΞτrE−Eγe−vyEtτχSψu−rμEχ−rtρerEηρEΞηρ−νEst−tesEwηtγEtwτEνeχtτρsEwηtγEtγeEi|ti{Edete≥tτrE−tE
tγeEtpkTEJournalpofpHighpEnergypPhysicsRE2012REXVWXREW 5.4 53

479 ue−sureπeρtEτΞEtγeEηρ≥νusηveE−ρdEdηλetE≥rτssSse≥tητρsEτΞE∕SλetsEηρEχχE≥τννηsητρsE−tE
Msψrt{s}e^π∕τx{~|e~}NEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2011RE^WREW 4.2 53

478 ue−sureπeρtEτΞEtγeEχγτtτρEηdeρtηΞη≥−tητρEeΞΞη≥ηeρ≥ηesEwηtγEtγeEi|ti{Edete≥tτrEusηρΣEtpkEzuρSWE
d−t−TEEuropeanpPhysicalpJournalpCRE2016RE^]RE]]] 4.2 53

477 {e−r≥γEΞτrEdηre≥tEtτχSsψu−rμEχ−ηrEχrτdu≥tητρEηρEΞηρ−νEst−tesEwηtγEtwτEνeχtτρsEηρEχχE≥τννηsητρsE−tEME
sψrt{s}ENEeE_E|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 52

476 {e−r≥γEΞτrEνeχtτρSΞν−vτurSvητν−tηρΣEde≥−ysEτΞEtγeEpηΣΣsE−ρdE∕τsτρsEwηtγEtγeEi|ti{Edete≥tτrTE
EuropeanpPhysicalpJournalpCRE2017RE^^RE^V 4.2 52

475
{e−r≥γEΞτrEd−rμEπ−tterE−tE nτrπuν−bEseeEtext±EηρEΞηρ−νEst−tesE≥τρt−ηρηρΣE−ρEeρerΣetη≥EχγτtτρE−ρdE
ν−rΣeEπηssηρΣEtr−ρsverseEπτπeρtuπEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2017RE
^^REYaY

4.2 52

474 ue−sureπeρtEτΞEΞντwEγ−rπτρη≥sEwηtγEπuνtηSχ−rtη≥νeE≥uπuν−ρtsEηρEx∕Px∕E≥τννηsητρsE−tE nτrπuν−bEseeE
text±´ |e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2014RE^ZREYW[^ 4.2 52

473 ue−sureπeρtEτΞEtγeE‘E∕τsτρEχτν−rηz−tητρEηρEtτχEψu−rμEde≥−ysEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofp
HighpEnergypPhysicsRE2012REXVWXREW 5.4 52

472 xerΞτrπ−ρ≥eEτΞEtγeEi|ti{EπuτρEtrηΣΣerEηρEχχE≥τννηsητρsE−tE nτrπuν−bEseeEtext±E|e~TEEuropeanp
PhysicalpJournalpCRE2015RE^[REWXV 4.2 51

471 ue−sureπeρtEτΞEtγeEλetEΞr−Σπeρt−tητρEΞuρ≥tητρE−ρdEtr−ρsverseEχrτΞηνeEηρEχrτtτρâ��χrτtτρE≥τννηsητρsE
−tE−E≥eρterSτΞSπ−ssEeρerΣyEτΞE^E|e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2011RE^WREW 4.2 51

470 ue−sureπeρtsEτΞEseπηνeχtτρη≥EstEde≥−yEΞτrπEΞ−≥tτrsTEPhysicalpReviewpDRE2004RE^VRE 4.9 51

469 ue−sureπeρtEτΞEtγeEχrτdu≥tητρE≥rτssEse≥tητρEτΞEλetsEηρE−ssτ≥η−tητρEwηtγE−E—E∕τsτρEηρEχχE≥τννηsητρsE−tE
MEsψrt{s}e^ENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 50
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468 mvηdeρ≥eEΞτrEtγeEMEptτE∕τverνηρe{∕}ENEde≥−yEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE
2017REXVW^REW 5.4 50

467
{e−r≥γEΞτrEdηre≥tEχ−ηrEχrτdu≥tητρEτΞE−E≥γ−rΣηρτE−ρdE−Eρeutr−νηρτEde≥−yηρΣEtτEtγeEWX[´ oe~EpηΣΣsE
∕τsτρEηρE nτrπuν−bEseeEtext±´ |e~E nτrπuν−bEseeEtext±E≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanp
PhysicalpJournalpCRE2015RE^[REXV_

4.2 50

466
{e−r≥γEΞτrEeνe≥trτwe−μEχrτdu≥tητρEτΞE≥γ−rΣηρτsE−ρdEsνeχtτρsEde≥−yηρΣEηρtτEΞηρ−νEst−tesEwηtγEtwτE
νeχtτρsE−ρdEπηssηρΣEtr−ρsverseEπτπeρtuπEηρEMsψrt{s}eWYNEMtextE{|e~}NEχχE≥τννηsητρsEusηρΣEtγeEi|ti{E
dete≥tτrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW

4.2 50

465
qdeρtηΞη≥−tητρE−ρdEeρerΣyE≥−νη∕r−tητρEτΞEγ−drτρη≥−ννyEde≥−yηρΣEt−uEνeχtτρsEwηtγEtγeEi|ti{E
exχerηπeρtEηρE≥τννηsητρsE−tE nτrπuν−bEseeEtext± nτrπuν−bEseeEtext±TEEuropeanpPhysicalpJournalpCRE2015
RE^[REYVY

4.2 49

464 ue−sureπeρtEτΞE≥γ−rΣedSχ−rtη≥νeEsχe≥tr−EηρEx∕Px∕E≥τννηsητρsE−tEMEsψrt{s_{π−tγrπ{vv}}}eXT^]ENE|e~E
wηtγEtγeEi|ti{Edete≥tτrE−tEtγeEtpkTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 49

463 {e−r≥γEΞτrEγηΣγSπ−ssEresτρ−ρ≥esEde≥−yηρΣEtτEdηνeχtτρEΞηρ−νEst−tesEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e^ENE|e~E
wηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2012REXVWXREW 5.4 49

462 {e−r≥γEΞτrEresτρ−ρ≥esEηρEdηχγτtτρEeveρtsE−tEMEsψrt{s}eWYENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofp
HighpEnergypPhysicsRE2016REXVW]REW 5.4 49

461 {e−r≥γEΞτrEeνe≥trτwe−μEχrτdu≥tητρEτΞEsuχersyππetrη≥Eχ−rtη≥νesEηρEΞηρ−νEst−tesEwηtγEtwτEτrEtγreeE
νeχtτρsE−tEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2018RE^_REaa[ 4.2 49

460 ue−sureπeρtsEτΞEtτχSψu−rμEχ−ηrEdηΞΞereρtη−νE≥rτssSse≥tητρsEηρEtγeEνeχtτρPλetsE≥γ−ρρeνEηρE≥τννηsητρsE
−tE nτrπuν−bEseeEtext±EusηρΣEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE[Y_ 4.2 48

459 {e−r≥γEΞτrEsuχersyππetryE−tE nτrπuν−bEseeEtext±´ |e~EηρEΞηρ−νEst−tesEwηtγEλetsE−ρdEtwτEs−πeSsηΣρE
νeχtτρsEτrEtγreeEνeχtτρsEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2016RE^]REX[a 4.2 48

458 ue−sureπeρtEτΞEπuνtηSχ−rtη≥νeE−zηπutγ−νE≥τrreν−tητρsEηρEχχREχ´ P´ x∕E−ρdEντwSπuνtηχνη≥ηtyEx∕´ P´ x∕E
≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2017RE^^REZX_ 4.2 48

457
puρtEΞτrEρewEχγeρτπeρ−EusηρΣEν−rΣeEλetEπuνtηχνη≥ηtηesE−ρdEπηssηρΣEtr−ρsverseEπτπeρtuπEwηtγE
i|ti{EηρEZT^EΞ∕â��WEτΞEMEsψrtE{s}EeE^c|e~ENEχrτtτρSχrτtτρE≥τννηsητρsTEJournalpofpHighpEnergypPhysicsRE
2012REXVWXREW

5.4 48

456 {e−r≥γEΞτrEντρΣSνηvedE≥γ−rΣηρτsE∕−sedEτρE−Edηs−χχe−rηρΣStr−≥μEsηΣρ−tureEηρEχχE≥τννηsητρsE−tEME
sψrt{s}eWYENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 48

455 ue−sureπeρtEτΞEtγeEχrτπχtEU nτrπuν−bEseeEtext±Eχ−ηrEχrτdu≥tητρE≥rτssSse≥tητρEηρE≥τννηsητρsE−tE
 nτrπuν−bEseeEtext±´ |e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2017RE^^RE^] 4.2 47

454 {e−r≥γEΞτrEγe−vyEresτρ−ρ≥esEde≥−yηρΣEηρtτEηρEtγeEΞηρ−νEst−teEηρE≥τννηsητρsE−tEwηtγEtγeEi|ti{E
dete≥tτrTEEuropeanpPhysicalpJournalpCRE2018RE^_REXZ 4.2 47

453 {e−r≥γEΞτrEtγeEρeutr−νEpηΣΣsE∕τsτρsEτΞEtγeEπηρηπ−νEsuχersyππetrη≥Est−ρd−rdEπτdeνEηρEχχE≥τννηsητρsE
−tEMEsψrt{s}e^ENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 47

452 iEdeterπηρ−tητρEτΞEtγeEk−∕η∕∕τSsτ∕−y−sγηSu−sμ−w−Eχ−r−πeterE|~Eus|EusηρΣEstEde≥−ysTEPhysicalp
ReviewpLettersRE2004REaYREW_W_VX 7.4 47

451 {e−r≥γEΞτrE−EρewEresτρ−ρ≥eEde≥−yηρΣEtτE−EτrE∕τsτρE−ρdE−EpηΣΣsE∕τsτρEηρEtγeE nτrπuν−bEseeEtext±E
Ξηρ−νEst−tesEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2015RE^[REX]Y 4.2 46
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450 tηΣγtSψu−rμE−ρdEΣνuτρEλetEdηs≥rηπηρ−tητρEηρE nτrπuν−bEseeEtext±E≥τννηsητρsE−tE nτrπuν−bEseeEtext±EwηtγE
tγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2014RE^ZREYVXY 4.2 46

449 {e−r≥γEΞτrEνeχtτρSΞν−vτurSvητν−tηρΣEpESfE˛…ˇ�Ede≥−ysEτΞEtγeEpηΣΣsE∕τsτρEwηtγEtγeEi|ti{Edete≥tτrTE
JournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 46

448
{e−r≥γEΞτrE−ρτπ−ντusEχrτdu≥tητρEτΞEχrτπχtEs−πeSsηΣρEνeχtτρEχ−ηrsE−ρdEχ−ηrSχrτdu≥edEdτu∕νyE
≥γ−rΣedEpηΣΣsE∕τsτρsEwηtγEMEsψrt{s}e_ENE|e~EχχE≥τννηsητρsEusηρΣEtγeEi|ti{Edete≥tτrTEJournalpofpHighp
EnergypPhysicsRE2015REXVW[REW

5.4 45

447 {e−r≥γEΞτrEηρvηsη∕νeEde≥−ysEτΞE−EpηΣΣsE∕τsτρEusηρΣEve≥tτrS∕τsτρEΞusητρEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e_ENE
|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 45

446 ue−sureπeρtEτΞE——Eχrτdu≥tητρEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e^ENE|e~E−ρdEνηπηtsEτρE−ρτπ−ντusE———E−ρdE
——˛‡E≥τuχνηρΣsEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 45

445 uuτρEre≥τρstru≥tητρEeΞΞη≥ηeρ≥yE−ρdEπτπeρtuπEresτνutητρEτΞEtγeEi|ti{EexχerηπeρtEηρE
χrτtτρSχrτtτρE≥τννηsητρsE−tE nτrπuν−bEseeEtext±´ |e~EηρEXVWVTEEuropeanpPhysicalpJournalpCRE2014RE^ZREYVYZ 4.2 45

444 {e−r≥γEΞτrEχ−ηrEχrτdu≥tητρEτΞEπ−ssηveEχ−rtη≥νesEde≥−yηρΣEηρtτEtγreeEψu−rμsEwηtγEtγeEi|ti{Edete≥tτrE
ηρEMEsψrt{s}e^cπ−tγrπ{|e~}ENEχχE≥τννηsητρsE−tEtγeEtpkTEJournalpofpHighpEnergypPhysicsRE2012REXVWXREW 5.4 45

443
{e−r≥γEΞτrEsuχersyππetryEηρEeveρtsE≥τρt−ηρηρΣE−Es−πeSΞν−vτurEτχχτsηteSsηΣρEdηνeχtτρEχ−ηrREλetsRE−ρdE
ν−rΣeEπηssηρΣEtr−ρsverseEπτπeρtuπEηρE nτrπuν−bEseeEtext±´ |e~E≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTE
EuropeanpPhysicalpJournalpCRE2015RE^[REYW_

4.2 44

442 qdeρtηΞη≥−tητρEτΞE∕ττstedREγ−drτρη≥−ννyEde≥−yηρΣE∕τsτρsE−ρdE≥τπχ−rηsτρsEwηtγEi|ti{Ed−t−Et−μeρE−tE
 nτrπuν−bEseeEtext±´ |e~TEEuropeanpPhysicalpJournalpCRE2016RE^]REW[Z 4.2 44

441 ue−sureπeρtEτΞEηsτν−tedSχγτtτρEχ−ηrEχrτdu≥tητρEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e^c|e~ENEwηtγEtγeEi|ti{E
dete≥tτrTEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 44

440 {e−r≥γEΞτrEχ−ηrSχrτdu≥edEπ−ssηveE≥τντuredEs≥−ν−rsEηρEΞτurSλetEΞηρ−νEst−tesEwηtγEtγeEi|ti{Edete≥tτrE
ηρEχrτtτρâ��χrτtτρE≥τννηsητρsE−tEMsψrt{s}EeE^Eπ∕τx{|e~}NTEEuropeanpPhysicalpJournalpCRE2013RE^YREW 4.2 44

439 ue−sureπeρtEτΞEπuνtηSλetE≥rτssEse≥tητρsEηρEχrτtτρâ��χrτtτρE≥τννηsητρsE−tE−E^E|e~E≥eρterSτΞSπ−ssE
eρerΣyTEEuropeanpPhysicalpJournalpCRE2011RE^WREW 4.2 44

438 ue−sureπeρtEτΞEηρ≥νusηveEdηΞΞereρtη−νE≥rτssEse≥tητρsEΞτrEχχE≥τννηsητρsE−tEMsψu−reErττtNsEeEWTa]E|e~TE
PhysicalpReviewpLettersRE2005REaZREXYXVVW 7.4 44

437 iρΣuν−rE−ρ−νysηsEτΞEjEVEdEESfEsO˛…P˛…â��Ede≥−ysEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e_ENE|e~EwηtγEtγeEi|ti{E
dete≥tτrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 44

436 xerΞτrπ−ρ≥eEτΞEλetEsu∕stru≥tureEte≥γρηψuesEΞτrEν−rΣeSzEλetsEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tEME
sψrt{s}e^ENE|e~EusηρΣEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 43

435
ue−sureπeρtEτΞEtγeE≥rτssEse≥tητρEΞτrEtτχSψu−rμEχ−ηrEχrτdu≥tητρEηρEχχE≥τννηsητρsE−tEMsψrtE{s}EeE
{^}R{text{|e~}}NEwηtγEtγeEi|ti{Edete≥tτrEusηρΣEΞηρ−νEst−tesEwηtγEtwτEγηΣγSχE|EνeχtτρsTEJournalpofp
HighpEnergypPhysicsRE2012REXVWXREW

5.4 43

434 mxχerηπeρt−νEdηs≥rηπηρ−tητρE∕etweeρE≥γ−rΣeEXeUYEtτχEψu−rμE−ρdE≥γ−rΣeEZeUYEexτtη≥Eψu−rμE
χrτdu≥tητρEs≥eρ−rητsTEPhysicalpReviewpLettersRE2007REa_REVZW_VW 7.4 43

433 ue−sureπeρtEτΞEtγeEsMtNE≥γ−rΣeE−syππetryTEPhysicalpReviewpLettersRE2002RE__REW_W]VW 7.4 43

(2002-2014)
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432 w∕serv−tητρEτΞEπηxηρΣSηρdu≥edEkxEvητν−tητρEηρEtγeEρeutr−νEjEπesτρEsysteπTEPhysicalpReviewpDRE2002RE
]]RE 4.9 43

431 i|ti{E∕SλetEηdeρtηΞη≥−tητρEχerΞτrπ−ρ≥eE−ρdEeΞΞη≥ηeρ≥yEπe−sureπeρtEwηtγEMt{∕−r{t}}NEeveρtsEηρEχχE
≥τννηsητρsE−tEMsψrt{s}eWYNE|e~TEEuropeanpPhysicalpJournalpCRE2019RE^aREW 4.2 43

430 retEre≥τρstru≥tητρE−ρdEχerΞτrπ−ρ≥eEusηρΣEχ−rtη≥νeEΞντwEwηtγEtγeEi|ti{Elete≥tτrTEEuropeanpPhysicalp
JournalpCRE2017RE^^REZ]] 4.2 42

429
ue−sureπeρtEτΞEtγeEdηΞΞereρtη−νE≥rτssSse≥tητρsEτΞEχrτπχtE−ρdEρτρSχrτπχtEχrτdu≥tητρEτΞE nτrπuν−bE
seeEtext±E−ρdE nτrπuν−bEseeEtext±EηρE≥τννηsητρsE−tE nτrπuν−bEseeEtext±E−ρdE_´ |e~EwηtγEtγeEi|ti{E
dete≥tτrTEEuropeanpPhysicalpJournalpCRE2016RE^]REX_Y

4.2 42

428 ue−sureπeρtEτΞEtγeEtτχEψu−rμEπ−ssEwηtγEtγeEteπχν−teEπetγτdEηρEtγeE nτrπuν−bEseeEtext±E≥γ−ρρeνE
usηρΣEi|ti{Ed−t−TEEuropeanpPhysicalpJournalpCRE2012RE^XREXVZ] 4.2 42

427 {uππ−ryEτΞEtγeEi|ti{Eexχerηπeρtâ��sEseρsηtηvηtyEtτEsuχersyππetryE−ΞterEtpkEzuρEWEâ��EηρterχretedE
ηρEtγeEχγeρτπeρτντΣη≥−νEu{{uTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 42

426 ue−sureπeρtEτΞEtγeEtt´flEχrτdu≥tητρE≥rτssEse≥tητρEηρEχχ´flE≥τννηsητρsE−tEseWTa]EE|e~EusηρΣEse≥τρd−ryE
vertexE∕Et−ΣΣηρΣTEPhysicalpReviewpDRE2006RE^ZRE 4.9 42

425 {e−r≥γEΞτrEtγeEde≥−yEstSfˇ�V˛‰˛‰´flEusηρΣEˇ�VSfePeâ��˛‡TEPhysicalpReviewpDRE2000RE]WRE 4.9 42

424 {e−r≥γEΞτrEγe−vyEresτρ−ρ≥esEηρEtγeE−ρdEΞηρ−νEst−tesEusηρΣEχrτtτρSχrτtτρE≥τννηsητρsE−tE´ EwηtγEtγeE
i|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2018RE^_REXaY 4.2 41

423
{e−r≥γEΞτrEdηre≥tEtτχEsψu−rμEχ−ηrEχrτdu≥tητρEηρEeveρtsEwηtγE−E nτrπuν−bEseeEtext±E∕τsτρRE nτrπuν−bE
seeEtext±SλetsE−ρdEπηssηρΣEtr−ρsverseEπτπeρtuπEηρE nτrπuν−bEseeEtext±E|e~E nτrπuν−bEseeEtext±E
≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2014RE^ZREX__Y

4.2 41

422 {ηρΣνeEγ−drτρEresχτρseEπe−sureπeρtE−ρdE≥−ντrηπeterEλetEeρerΣyEs≥−νeEuρ≥ert−ηρtyEwηtγEtγeEi|ti{E
dete≥tτrE−tEtγeEtpkTEEuropeanpPhysicalpJournalpCRE2013RE^YREW 4.2 41

421
{e−r≥γEΞτrEsuχersyππetrη≥Eχ−rtη≥νesEηρEeveρtsEwηtγEνeχtτρEχ−ηrsE−ρdEν−rΣeEπηssηρΣEtr−ρsverseE
πτπeρtuπEηρEMsψrt{s}e^~π∕τx{|e~}NEχrτtτρâ��χrτtτρE≥τννηsητρsEwηtγEtγeEi|ti{EexχerηπeρtTE
EuropeanpPhysicalpJournalpCRE2011RE^WREW

4.2 41

420 ze−dηρessEτΞEtγeEi|ti{EνηψuηdE−rΣτρE≥−ντrηπeterEΞτrEtpkE≥τννηsητρsTEEuropeanpPhysicalpJournalpCRE
2010RE^VRE^XYS^[Y 4.2 41

419 {e−r≥γEΞτrEρewEχ−rtη≥νesEηρEeveρtsEwηtγEτρeEνeχtτρE−ρdEπηssηρΣEtr−ρsverseEπτπeρtuπEηρEχχE
≥τννηsητρsE−tEMEsψrt{s}ENEeE_E|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 40

418
ue−sureπeρtEτΞEtγeE≥eρtr−νηtyEdeχeρdeρ≥eEτΞEtγeE≥γ−rΣedSχ−rtη≥νeEχseudτr−χηdηtyEdηstrη∕utητρEηρE
χrτtτρSνe−dE≥τννηsητρsE−tE nτrπuν−bEseeEtext±´ |e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalp
JournalpCRE2016RE^]REWaa

4.2 39

417 {e−r≥γEΞτrEsuχersyππetryE−tEMsψrt{s}NEeE_E|e~EηρEΞηρ−νEst−tesEwηtγEλetsE−ρdEtwτEs−πeSsηΣρEνeχtτρsEτrE
tγreeEνeχtτρsEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 39

416
iEse−r≥γEΞτrEMEtτverνηρeEtENEresτρ−ρ≥esEηρEνeχtτρPλetsEeveρtsEwηtγEγηΣγνyE∕ττstedEtτχEψu−rμsE
≥τννe≥tedEηρEχχE≥τννηsητρsE−tEMEsψrtE{s}EeE^ENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergyp
PhysicsRE2012REXVWXREW

5.4 39

415 ue−sureπeρtsEτΞEstE∕r−ρ≥γηρΣEΞr−≥tητρsE−ρdEtγeEkxEvητν−tητρEχ−r−πeterE|˛•Pâ��|TEPhysicalpReviewpDRE
2004RE^VRE 4.9 39
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414 {e−r≥γEΞτrE≥γ−rΣedEpηΣΣsE∕τsτρsEde≥−yηρΣEηρtτEtτχE−ρdE∕τttτπEψu−rμsE−tEMEsψrt{s}eWYENE|e~EwηtγEtγeE
i|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 39

413 xerΞτrπ−ρ≥eEτΞE−νΣτrηtγπsEtγ−tEre≥τρstru≥tEπηssηρΣEtr−ρsverseEπτπeρtuπEηρE nτrπuν−bEseeEtext±eE
_E|e~EχrτtτρSχrτtτρE≥τννηsητρsEηρEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2017RE^^REXZW 4.2 38

412
w∕serv−tητρE−ρdEπe−sureπeρtsEτΞEtγeEχrτdu≥tητρEτΞEχrτπχtE−ρdEρτρSχrτπχtE nτrπuν−bEseeEtext±E
πesτρsEηρE−ssτ≥η−tητρEwηtγE−E nτrπuν−bEseeEtext±E∕τsτρEηρE nτrπuν−bEseeEtext±E≥τννηsητρsE−tE nτrπuν−bE
seeEtext±EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2015RE^[REXXa

4.2 38

411 {e−r≥γEΞτrEντρΣSνηvedEρeutr−νEχ−rtη≥νesEde≥−yηρΣEηρtτEνeχtτρEλetsEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tEME
sψrt{s}e_ENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 38

410 mνe≥trτρEre≥τρstru≥tητρE−ρdEηdeρtηΞη≥−tητρEηρEtγeEi|ti{EexχerηπeρtEusηρΣEtγeEXVW[E−ρdEXVW]EtpkE
χrτtτρâ��χrτtτρE≥τννηsητρEd−t−E−tEMsψrt{s}EeEWYNEMtextE{|e~}NTEEuropeanpPhysicalpJournalpCRE2019RE^aREW 4.2 37

409 ue−sureπeρtEτΞEtγeEχrτdu≥tητρEτΞE−E‘E∕τsτρEηρE−ssτ≥η−tητρEwηtγE−E≥γ−rπEψu−rμEηρEχχE≥τννηsητρsE−tEME
sψrt{s}ENEeE^E|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 37

408 {e−r≥γEΞτrEsψu−rμsE−ρdEΣνuηρτsEηρEeveρtsEwηtγEηsτν−tedEνeχtτρsREλetsE−ρdEπηssηρΣEtr−ρsverseE
πτπeρtuπE−tEMEsψrt{s}e_ENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 37

407 {e−r≥γEΞτrEtγeE{t−ρd−rdEuτdeνEpηΣΣsE∕τsτρEηρEtγeEpESfEˇ�EPEˇ�Eâ��Ede≥−yEπτdeEηρEMEsψrtE{s}EeE
^R{π−tγrπ{|e~}}ENEχχE≥τννηsητρsEwηtγEi|ti{TEJournalpofpHighpEnergypPhysicsRE2012REXVWXREW 5.4 37

406 tηπηtsEτρEtγeEχrτdu≥tητρEτΞEtγeEst−ρd−rdEπτdeνEpηΣΣsE∕τsτρEηρEχχE≥τννηsητρsE−tEMsψrt{s}EeE^NE|e~EwηtγE
tγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2011RE^WREW 4.2 37

405 {e−r≥γEΞτrEπ−ssηveE≥τντredEs≥−ν−rsEηρEΞτurSλetEΞηρ−νEst−tesEηρEMsψrt{s}e^~π∕τx{|e~}NEχrτtτρâ��χrτtτρE
≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2011RE^WREW 4.2 37

404 kγ−rΣedSχ−rtη≥νeEdηstrη∕utητρsE−tEντwEtr−ρsverseEπτπeρtuπEηρE nτrπuν−bEseeEtext±´ |e~Eηρter−≥tητρsE
πe−suredEwηtγEtγeEi|ti{Edete≥tτrE−tEtγeEtpkTEEuropeanpPhysicalpJournalpCRE2016RE^]RE[VX 4.2 37

403 ue−sureπeρtEτΞEtγeEpηΣΣsE∕τsτρE≥τuχνηρΣEχrτχertηesEηρEtγeEpESfE——OESfEZâ��Ede≥−yE≥γ−ρρeνE−tEME
sψrt{s}eWYENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 36

402 {e−r≥γEΞτrEdηre≥tEχ−ηrEχrτdu≥tητρEτΞEtγeEtτχEsψu−rμEηρE−ννSγ−drτρη≥EΞηρ−νEst−tesEηρEχrτtτρSχrτtτρE
≥τννηsητρsE−tEMEsψrt{s}ENEeE_E|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 36

401 ue−sureπeρtEτΞEντρΣηtudηρ−νEΞντwEde≥τrreν−tητρsEηρEx∕Px∕E≥τννηsητρsE−tE−ρdE[TVXE|e~EwηtγEtγeE
i|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2018RE^_REWZX 4.2 35

400 ue−sureπeρtEτΞEψu−rμτρηuπEχrτdu≥tητρEηρEχrτtτρSνe−dE−ρdEχrτtτρSχrτtτρE≥τννηsητρsE−tEwηtγEtγeE
i|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2018RE^_REW^W 4.2 35

399 ue−sureπeρtEτΞEtγeE≥γ−rΣedSχ−rtη≥νeEπuνtηχνη≥ηtyEηρsηdeEλetsEΞrτπE nτrπuν−bEseeEtext± nτrπuν−bEseeE
text±´ E≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2016RE^]REYXX 4.2 35

398 ue−sureπeρtEτΞEλetEΞr−Σπeρt−tητρEηρEx∕Px∕E−ρdE≥τννηsητρsE−tE|e~EwηtγEtγeEi|ti{Edete≥tτrE−tEtγeE
tpkTEEuropeanpPhysicalpJournalpCRE2017RE^^REY^a 4.2 35

397 {e−r≥γEΞτrEse≥τρdEΣeρer−tητρEs≥−ν−rEνeχtτψu−rμsEηρEχχE≥τννηsητρsE−tEMsψrt{s}e^~π∕τx{|e~}NEwηtγEtγeE
i|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2012RE^XREW 4.2 35

(2012-2018)
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396 {e−r≥γEΞτrEstτχχedEΣνuηρτsEΞrτπEχχE≥τννηsητρsE−tEsψu−reErττtEsEeEWTa]E|e~TEPhysicalpReviewpLettersRE
2007REaaREWYW_VW 7.4 35

395 ue−sureπeρtEτΞEtγeE≥rτssSse≥tητρEΞτrE‘E∕τsτρEχrτdu≥tητρEηρE−ssτ≥η−tητρEwηtγE∕SλetsEηρEχχE≥τννηsητρsE
−tEMEsψrt{s}e^ENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 34

394 i|ti{Ese−r≥γEΞτrE−Eγe−vyEΣ−uΣeE∕τsτρEde≥−yηρΣEtτE−E≥γ−rΣedEνeχtτρE−ρdE−EρeutrηρτEηρEχχE≥τννηsητρsE
−tEMsψrt{s}EeE^Eπ−tγrπ{|e~}NTEEuropeanpPhysicalpJournalpCRE2012RE^XREW 4.2 34

393 {e−r≥γEΞτrEs−πeSsηΣρEtτχSψu−rμEχrτdu≥tητρE−ρdEΞτurtγSΣeρer−tητρEdτwρStyχeEψu−rμsEηρEχχE≥τννηsητρsE
−tEMEsψrtE{s}EeE{^}c{text{|e~}}ENEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2012REXVWXREW 5.4 34

392 {e−r≥γEΞτrEγe−vyEχ−rtη≥νesEde≥−yηρΣEηρtτEtτχSψu−rμEχ−ηrsEusηρΣEνeχtτρSχνusSλetsEeveρtsEηρE
χrτtτρSχrτtτρE≥τννηsητρsE−tE´ EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2018RE^_RE[][ 4.2 34

391 xerΞτrπ−ρ≥eEτΞEtγeEi|ti{Etr−≥μEre≥τρstru≥tητρE−νΣτrηtγπsEηρEdeρseEeρvηrτρπeρtsEηρEtpkEzuρEXTE
EuropeanpPhysicalpJournalpCRE2017RE^^RE]^Y 4.2 33

390 ue−sureπeρtEτΞEtγeEle≥−yEstSfˇ�V˛‡˛‡TEPhysicalpReviewpLettersRE1999RE_YREaW^SaXW 7.4 33

389 {e−r≥γEΞτrE≥γ−rΣedEpηΣΣsE∕τsτρsEηρEtγeEpE´–ESfEt∕Ede≥−yE≥γ−ρρeνEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e_ENE|e~E
usηρΣEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 33

388
{e−r≥γEΞτrEtτχSsψu−rμEχ−ηrEχrτdu≥tητρEηρEΞηρ−νEst−tesEwηtγEτρeEνeχtτρREλetsRE−ρdEπηssηρΣEtr−ρsverseE
πτπeρtuπEusηρΣEY]EΞ∕â��WEτΞEMEsψrt{s}eWYENE|e~EχχE≥τννηsητρEd−t−EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofp
HighpEnergypPhysicsRE2018REXVW_REW

5.4 33

387
{e−r≥γEΞτrE≥γ−rΣedEpηΣΣsE∕τsτρsEde≥−yηρΣEvη−Ep´–ESfEˇ�´–˛‰ˇ�EηρEtγeEˇ�PλetsE−ρdEˇ�PνeχtτρEΞηρ−νEst−tesEwηtγE
Y]EΞ∕â��WEτΞEχχE≥τννηsητρEd−t−Ere≥τrdedE−tEMEsψrt{s}eWYENE|e~EwηtγEtγeEi|ti{EexχerηπeρtTEJournalpofp
HighpEnergypPhysicsRE2018REXVW_REW

5.4 33

386 ue−sureπeρtEτΞEtγeEtτχEψu−rμEπ−ssEηρEtγeE nτrπuν−bEseeEtext±E−ρdE nτrπuν−bEseeEtext±E≥γ−ρρeνsE
usηρΣE nτrπuν−bEseeEtext±´  nτrπuν−bEseeEtext±Ei|ti{Ed−t−TEEuropeanpPhysicalpJournalpCRE2015RE^[REYYV 4.2 32

385 {e−r≥γEΞτrEd−rμEπ−tterEχrτdu≥edEηρE−ssτ≥η−tητρEwηtγE∕τttτπEτrEtτχEψu−rμsEηρE´ |e~E≥τννηsητρsEwηtγE
tγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2018RE^_REW_ 4.2 32

384
{e−r≥γEΞτrEχ−ηrEχrτdu≥tητρEτΞEpηΣΣsE∕τsτρsEηρEtγeEME∕τverνηρe{∕}∕τverνηρe{∕}ENEΞηρ−νEst−teEusηρΣE
χrτtτρSχrτtτρE≥τννηsητρsE−tEMEsψrt{s}eWYENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergyp
PhysicsRE2019REXVWaREW

5.4 31

383 kτρstr−ηρtsEτρEπedη−tτrS∕−sedEd−rμEπ−tterE−ρdEs≥−ν−rEd−rμEeρerΣyEπτdeνsEusηρΣEMEsψrt{s}ENEeEWYE|e~E
χχE≥τννηsητρEd−t−E≥τννe≥tedE∕yEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2019REXVWaREW 5.4 31

382
ue−sureπeρtEτΞEtγeEχτν−rηs−tητρEτΞE‘E∕τsτρsEχrτdu≥edEwηtγEν−rΣeEtr−ρsverseEπτπeρtuπEηρEχχE
≥τννηsητρsE−tEMsψrt{s}EeE^Eπ∕τx{|e~}NEwηtγEtγeEi|ti{EexχerηπeρtTEEuropeanpPhysicalpJournalpCRE2012RE
^XREW

4.2 31

381
lηΞΞereρtη−νEtτχS−ρtηtτχE≥rτssSse≥tητρEπe−sureπeρtsE−sE−EΞuρ≥tητρEτΞEτ∕serv−∕νesE≥τρstru≥tedEΞrτπE
Ξηρ−νSst−teEχ−rtη≥νesEusηρΣEχχE≥τννηsητρsE−tEMEsψrt{s}e^ENE|e~EηρEtγeEi|ti{Edete≥tτrTEJournalpofpHighp
EnergypPhysicsRE2015REXVW[REW

5.4 31

380
ue−sureπeρtEτΞEtγeEχrτdu≥tητρE−ρdEνeχtτρE≥γ−rΣeE−syππetryEτΞE nτrπuν−bEseeEtext±E∕τsτρsEηρE
x∕Px∕E≥τννηsητρsE−tE nτrπuν−bEseeEtext±EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2015RE
^[REXY

4.2 31

379
{e−r≥γEΞτrE≥τρt−≥tEηρter−≥tητρsE−ρdEν−rΣeEextr−EdηπeρsητρsEηρEtγeEdηνeχtτρE≥γ−ρρeνEusηρΣE
χrτtτρSχrτtτρE≥τννηsητρsE−tE nτrπuν−bEseeEtext±´ _´ |e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalp
JournalpCRE2014RE^ZREYWYZ

4.2 31

Kazunori Hanagaki
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378
{e−r≥γEΞτrEstrτρΣEχrτdu≥tητρEτΞEsuχersyππetrη≥Eχ−rtη≥νesEηρEΞηρ−νEst−tesEwηtγEπηssηρΣEtr−ρsverseE
πτπeρtuπE−ρdE−tEνe−stEtγreeE∕SλetsE−tEMEsψrt{s}EeE_ENE|e~EχrτtτρSχrτtτρE≥τννηsητρsEwηtγEtγeEi|ti{E
dete≥tτrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW

5.4 31

377 iEse−r≥γEΞτrEΞν−vτurE≥γ−ρΣηρΣEρeutr−νE≥urreρtsEηρEtτχSψu−rμEde≥−ysEηρEχχE≥τννηsητρEd−t−E≥τννe≥tedE
wηtγEtγeEi|ti{Edete≥tτrE−tEMEsψrt{s}e^c|e~ENTEJournalpofpHighpEnergypPhysicsRE2012REXVWXREW 5.4 31

376
{e−r≥γEΞτrEνηΣγtEs≥−ν−rEtτχSψu−rμEχ−ηrEχrτdu≥tητρEηρEΞηρ−νEst−tesEwηtγEtwτEνeχtτρsEwηtγEtγeEi|ti{E
dete≥tτrEηρEMsψrt{s}e^Eπ−tγrπ{|e~}NEχrτtτρâ��χrτtτρE≥τννηsητρsTEEuropeanpPhysicalpJournalpCRE2012RE
^XREW

4.2 31

375 qρ≥νusηveEse−r≥γEΞτrEs−πeSsηΣρEdηνeχtτρEsηΣρ−turesEηρEχχE≥τννηsητρsE−tEMEsψrtE{s}EeE^ENE|e~EwηtγEtγeE
i|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2011REXVWWREW 5.4 31

374 ue−sureπeρtsEτΞE∕SλetEt−ΣΣηρΣEeΞΞη≥ηeρ≥yEwηtγEtγeEi|ti{Edete≥tτrEusηρΣEMEtτverνηρe{t}ENEeveρtsE−tEME
sψrt{s}eWYENE|e~TEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 31

373 {e−r≥γEΞτrEtγηrdEΣeρer−tητρEs≥−ν−rEνeχtτψu−rμsEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e^ENE|e~EwηtγEtγeEi|ti{E
dete≥tτrTEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 30

372 {e−r≥γEΞτrE−Es≥−ν−rEχ−rtρerEτΞEtγeEtτχEψu−rμEηρEtγeEλetsEχνusEπηssηρΣEtr−ρsverseEπτπeρtuπEΞηρ−νE
st−teE−tEMEsψrt{s}eWYENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 30

371 ue−sureπeρtsEτΞEΞηdu≥η−νE−ρdEdηΞΞereρtη−νE≥rτssEse≥tητρsEΞτrEpηΣΣsE∕τsτρEχrτdu≥tητρEηρEtγeE
dηχγτtτρEde≥−yE≥γ−ρρeνE−tEMEsψrt{s}e_ENE|e~EwηtγEi|ti{TEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 30

370 ue−sureπeρtEτΞEtγeE nτrπuν−bEseeEtext±Eχrτdu≥tητρE≥rτssEse≥tητρEηρEtγeEt−uEPEλetsE≥γ−ρρeνEusηρΣEtγeE
i|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2013RE^YREXYX_ 4.2 30

369
ue−sureπeρtsEτΞEuρderνyηρΣSeveρtEχrτχertηesEusηρΣEρeutr−νE−ρdE≥γ−rΣedEχ−rtη≥νesEηρEχχE≥τννηsητρsE
−tEMsψrt{s}eaVVNEoe~E−ρdEMsψrt{s}e^NE|e~EwηtγEtγeEi|ti{Edete≥tτrE−tEtγeEtpkTEEuropeanpPhysicalp
JournalpCRE2011RE^WREW

4.2 30

368 xerΞτrπ−ρ≥eEτΞEeνe≥trτρE−ρdEχγτtτρEtrηΣΣersEηρEi|ti{EdurηρΣEtpkEzuρEXTEEuropeanpPhysicalpJournalp
CRE2020RE_VREW 4.2 30

367 {e−r≥γesEΞτrEγe−vyEντρΣSνηvedE≥γ−rΣedEχ−rtη≥νesEwηtγEtγeEi|ti{Edete≥tτrEηρEχrτtτρSχrτtτρE≥τννηsητρsE
−tEMEsψrt{s}e_ENE|e~TEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 29

366
{e−r≥γEΞτrEtγeEdηre≥tEχrτdu≥tητρEτΞE≥γ−rΣηρτsREρeutr−νηρτsE−ρdEst−usEηρEΞηρ−νEst−tesEwηtγE−tEνe−stEtwτE
γ−drτρη≥−ννyEde≥−yηρΣEt−usE−ρdEπηssηρΣEtr−ρsverseEπτπeρtuπEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e_ENE|e~E
wηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW

5.4 29

365
leveντχπeρtEτΞEρPSηρSχEν−rΣeS−re−Esηνη≥τρEπη≥rτstrηχEseρsτrsEΞτrEveryEγηΣγEr−dη−tητρEeρvηrτρπeρtsEâ��E
i|ti{WXEdesηΣρE−ρdEηρηtη−νEresuνtsTENuclearpInstrumentspandpMethodspinpPhysicspResearch,pSectionpA:p
Accelerators,pSpectrometers,pDetectorspandpAssociatedpEquipmentRE2014RE^][RE_VSaV

1.2 29

364 ze≥τρstru≥tητρEτΞEχrηπ−ryEvertη≥esE−tEtγeEi|ti{EexχerηπeρtEηρEzuρEWEχrτtτρSχrτtτρE≥τννηsητρsE−tE
tγeEtpkTEEuropeanpPhysicalpJournalpCRE2017RE^^REYYX 4.2 29

363
{e−r≥γEΞτrEχ−ηrEχrτdu≥tητρEτΞEγe−vyEve≥tτrSνημeEψu−rμsEde≥−yηρΣEtτEγηΣγSχE|E‘E∕τsτρsE−ρdE∕Eψu−rμsE
ηρEtγeEνeχtτρSχνusSλetsEΞηρ−νEst−teEηρEχχE≥τννηsητρsE−tEMEsψrt{s}eWYENE|e~EwηtγEtγeEi|ti{Edete≥tτrTE
JournalpofpHighpEnergypPhysicsRE2017REXVW^REW

5.4 29

362
{e−r≥γEΞτrEχ−ηrE−ρdEsηρΣνeEχrτdu≥tητρEτΞEρewEγe−vyEψu−rμsEtγ−tEde≥−yEtτE−E—E∕τsτρE−ρdE−E
tγηrdSΣeρer−tητρEψu−rμEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e_ENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighp
EnergypPhysicsRE2014REXVWZREW

5.4 29

361 {e−r≥γEΞτrEtηΣγtEoνuηρτsEvη−EtγeE{χτρt−ρeτusEiχχe−r−ρ≥eEτΞEˇ�Pˇ�â��Ex−ηrsEwηtγE−ρE_VVoe~U≥ExrτtτρE
je−πE−tEnerπην−∕TEPhysicalpReviewpLettersRE1997RE^aREZV_YSZV_^ 7.4 29

(1997-2014)
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360 |wτSχ−rtη≥νeEjτseSmηρsteηρE≥τrreν−tητρsEηρE≥τννηsητρsE−tE nτrπuν−bEseeEtext±EVTaE−ρdE^E|e~Eπe−suredE
wηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2015RE^[REZ]] 4.2 28

359 iEse−r≥γEΞτrEχ−ηrSχrτdu≥edEresτρ−ρ≥esEηρEΞτurSλetEΞηρ−νEst−tesE−tEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanp
PhysicalpJournalpCRE2018RE^_REX[V 4.2 28

358 ze≥τρstru≥tητρEτΞEγ−drτρη≥Ede≥−yEχrτdu≥tsEτΞEt−uEνeχtτρsEwηtγEtγeEi|ti{EexχerηπeρtTEEuropeanp
PhysicalpJournalpCRE2016RE^]REXa[ 4.2 28

357 {e−r≥γEΞτrEsηρΣνeEtτχSψu−rμEχrτdu≥tητρEvη−EΞν−vτurS≥γ−ρΣηρΣEρeutr−νE≥urreρtsE−tE_´ |e~EwηtγEtγeE
i|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE[[ 4.2 28

356
{e−r≥γEΞτrEπηρηπ−νEsuχersyππetrη≥Est−ρd−rdEπτdeνEpηΣΣsEjτsτρsE´ U´ E−ρdEΞτrE−E nτrπuν−bEseeEtext±E
∕τsτρEηρEtγeE nτrπuν−bEseeEtext±EΞηρ−νEst−teEχrτdu≥edEηρE≥τννηsητρsE−tE nτrπuν−bEseeEtext±E|e~EwηtγE
tγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE[_[

4.2 28

355
{e−r≥γEΞτrEsuχersyππetryEηρEΞηρ−νEst−tesEwηtγEπηssηρΣEtr−ρsverseEπτπeρtuπE−ρdEπuνtηχνeE∕SλetsEηρE
χrτtτρSχrτtτρE≥τννηsητρsE−tEMEsψrt{s}eWYENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergyp
PhysicsRE2018REXVW_REW

5.4 28

354
nηdu≥η−νREtτt−νE−ρdEdηΞΞereρtη−νE≥rτssSse≥tητρEπe−sureπeρtsEτΞES≥γ−ρρeνEsηρΣνeEtτχSψu−rμEχrτdu≥tητρE
ηρE≥τννηsητρsE−tE_´ |e~EusηρΣEd−t−E≥τννe≥tedE∕yEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2017RE
^^RE[YW

4.2 27

353 ue−sureπeρtEτΞEtγeEηρ≥νusηveEλetE≥rτssSse≥tητρEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tEMEsψrt{s}e^ENE|e~EusηρΣE
ZT[EΞ∕â��WEτΞEd−t−EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 27

352
{e−r≥γEΞτrEχ−ηrEχrτdu≥tητρEτΞEve≥tτrSνημeEtτχEψu−rμsEηρEeveρtsEwηtγEτρeEνeχtτρREλetsRE−ρdEπηssηρΣE
tr−ρsverseEπτπeρtuπEηρEMEsψrt{s}eWYENE|e~EχχE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighp
EnergypPhysicsRE2017REXVW^REW

5.4 27

351 {e−r≥γEΞτrE——E−ρdE—Σ−ππ−OEχrτdu≥tητρEηρEχχ τverE±E≥τννηsητρsE−tEsψu−reErττtEseWTa]E|e~E−ρdEνηπηtsE
τρE−ρτπ−ντusE———E−ρdE——Σ−ππ−OE≥τuχνηρΣsTEPhysicalpReviewpLettersRE2008REWVVREWYW_VW 7.4 27

350 {tudyEτΞEtγeEr−reEde≥−ysEτΞE nτrπuν−bEseeEtext±E−ρdE nτrπuν−bEseeEtext±EηρtτEπuτρEχ−ηrsEΞrτπEd−t−E
≥τννe≥tedEdurηρΣEtγeEtpkEzuρEWEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE[WY 4.2 27

349 ue−sureπeρtEτΞEtγeEχγτtτρEηdeρtηΞη≥−tητρEeΞΞη≥ηeρ≥ηesEwηtγEtγeEi|ti{Edete≥tτrEusηρΣEtpkEzuρEXE
d−t−E≥τννe≥tedEηρEXVW[E−ρdEXVW]TEEuropeanpPhysicalpJournalpCRE2019RE^aREW 4.2 26

348
{e−r≥γEΞτrEγe−vyEresτρ−ρ≥esEde≥−yηρΣEηρtτE−E‘EτrE—E∕τsτρE−ρdE−EpηΣΣsE∕τsτρEηρEΞηρ−νEst−tesEwηtγE
νeχtτρsE−ρdE∕SλetsEηρEY]EΞ∕â��WEτΞEMEsψrt{s}eWYENE|e~EχχE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofp
HighpEnergypPhysicsRE2018REXVW_REW

5.4 26

347 ue−sureπeρtEτΞEˇ�E≥WE−ρdEˇ�E≥XEχrτdu≥tητρEwηtγEMEsψrt{s}ENEeE^E|e~EχχE≥τννηsητρsE−tEi|ti{TEJournalpofp
HighpEnergypPhysicsRE2014REXVWZREW 5.4 26

346
ue−sureπeρtsEτΞEtγeEχrτdu≥tητρE≥rτssEse≥tητρEτΞE−E nτrπuν−bEseeEtext±E∕τsτρEηρE−ssτ≥η−tητρEwηtγE
λetsEηρE≥τννηsητρsE−tE nτrπuν−bEseeEtext±´ |e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE
2017RE^^REY]W

4.2 26

345 iρ−νysηsEτΞEeveρtsEwηtγE∕SλetsE−ρdE−Eχ−ηrEτΞEνeχtτρsEτΞEtγeEs−πeE≥γ−rΣeEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e_E
NE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 26

344 ue−sureπeρtEτΞEdηΞΞereρtη−νEχrτdu≥tητρE≥rτssSse≥tητρsEΞτrE−E—E∕τsτρEηρE−ssτ≥η−tητρEwηtγE∕SλetsEηρE^E
|e~EχrτtτρSχrτtτρE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 26

343 |estEτΞEkxEηρv−rη−ρ≥eEηρEve≥tτrS∕τsτρEΞusητρEχrτdu≥tητρEτΞEtγeEpηΣΣsE∕τsτρEusηρΣEtγeEπetγτdEηρEtγeE
dηt−uEde≥−yE≥γ−ρρeνEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE][_ 4.2 26
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342 mνe≥trτρE−ρdEχγτtτρEeρerΣyE≥−νη∕r−tητρEwηtγEtγeEi|ti{Edete≥tτrEusηρΣEXVW[â��XVW]EtpkE
χrτtτρSχrτtτρE≥τννηsητρEd−t−TEJournalpofpInstrumentationRE2019REWZRExVYVW^SxVYVW^ 1 25

341 uuνtηS≥γ−ρρeνEse−r≥γEΞτrEsψu−rμsE−ρdEΣνuηρτsEηρE nτrπuν−bEseeEtext±E≥τννηsητρsEwηtγEtγeEi|ti{E
dete≥tτrE−tEtγeEtpkTEEuropeanpPhysicalpJournalpCRE2013RE^YREXY]X 4.2 25

340 ue−sureπeρtEτΞEηρ≥νusηveE−ρdEdηΞΞereρtη−νE≥rτssEse≥tητρsEηρEtγeEpESfE——EOESfEZâ��Ede≥−yE≥γ−ρρeνEηρEχχE
≥τννηsητρsE−tEMEsψrt{s}eWYENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 25

339 {e−r≥γEΞτrE nτrπuν−bEseeEtext±Ede≥−ysEηρE nτrπuν−bEseeEtext±E≥τννηsητρsE−tE nτrπuν−bEseeEtext±´ e´ _´ |e~E
wηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2015RE^[REW][ 4.2 25

338 {e−r≥γEΞτrE∕τttτπEsψu−rμEχ−ηrEχrτdu≥tητρEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tE nτrπuν−bEseeEtext±´ |e~E
wηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE[Z^ 4.2 25

337 ue−sureπeρtEτΞEtγeEηρ≥νusηveEηsτν−tedEχrτπχtEχγτtτρE≥rτssEse≥tητρEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e_ENE
|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 25

336 ue−sureπeρtEτΞEtγeEtτχEψu−rμEπ−ssEηρEtγeEMt∕−r{t}rηΣγt−rrτwENEνeχtτρPλetsE≥γ−ρρeνEΞrτπEMsψrt{s}e_NE
|e~Ei|ti{Ed−t−E−ρdE≥τπ∕ηρ−tητρEwηtγEχrevητusEresuνtsTEEuropeanpPhysicalpJournalpCRE2019RE^aREW 4.2 24

335 ue−sureπeρtEτΞEtγeEdτu∕νeSdηΞΞereρtη−νEγηΣγSπ−ssElreννS–−ρE≥rτssEse≥tητρEηρEχχE≥τννηsητρsE−tEME
sψrt{s}e_ENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 24

334 ue−sureπeρtEτΞEtγeEtτχEψu−rμEχ−ηrEχrτdu≥tητρE≥γ−rΣeE−syππetryEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tEME
sψrt{s}ENEeE^E|e~EusηρΣEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 24

333
ue−sureπeρtEτΞEtγeEχrτdu≥tητρE≥rτssEse≥tητρEτΞEχrτπχtErUˇ�EπesτρsEηρE−ssτ≥η−tητρEwηtγE−E‘E´–E
∕τsτρEηρEχχE≥τννηsητρsE−tEMEsψrt{s}ENEeE^E|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE
2014REXVWZREW

5.4 24

332 ue−sureπeρtEτΞEtγeEdηΞΞereρtη−νE≥rτssSse≥tητρEτΞEjEPEπesτρEχrτdu≥tητρEηρEχχE≥τννηsητρsE−tEME
sψrt{s}e^ENE|e~E−tEi|ti{TEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 24

331
{e−r≥γEΞτrEtτχE−ρdE∕τttτπEsψu−rμsEΞrτπEΣνuηρτEχ−ηrEχrτdu≥tητρEηρEΞηρ−νEst−tesEwηtγEπηssηρΣE
tr−ρsverseEeρerΣyE−ρdE−tEνe−stEtγreeE∕SλetsEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE
2012RE^XREW

4.2 24

330 {e−r≥γEΞτrEsηρΣνeEχrτdu≥tητρEτΞEve≥tτrSνημeEψu−rμsEde≥−yηρΣEηρtτEηρE≥τννηsητρsE−tE nτrπuν−bEseeE
text±´ |e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2016RE^]REZZX 4.2 24

329 {e−r≥γEΞτrEtγeEdηre≥tEχrτdu≥tητρEτΞE≥γ−rΣηρτsE−ρdEρeutr−νηρτsEηρEΞηρ−νEst−tesEwηtγEt−uEνeχtτρsEηρE
≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2018RE^_REW[Z 4.2 23

328 {e−r≥γEΞτrEχ−ηrEχrτdu≥tητρEτΞEuχStyχeEve≥tτrSνημeEψu−rμsE−ρdEΞτrEΞτurStτχSψu−rμEeveρtsEηρEΞηρ−νE
st−tesEwηtγEπuνtηχνeE∕SλetsEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 23

327 nτrw−rdS∕−≥μw−rdE≥τrreν−tητρsE−ρdE≥γ−rΣedSχ−rtη≥νeE−zηπutγ−νEdηstrη∕utητρsEηρEχχEηρter−≥tητρsE
usηρΣEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2012REXVWXREW 5.4 23

326
{e−r≥γEΞτrE−EρewEγe−vyEΣ−uΣeS∕τsτρEresτρ−ρ≥eEde≥−yηρΣEηρtτE−EνeχtτρE−ρdEπηssηρΣEtr−ρsverseE
πτπeρtuπEηρEY]EΞ∕EτΞE≥τννηsητρsE−tE´ |e~EwηtγEtγeEi|ti{EexχerηπeρtTEEuropeanpPhysicalpJournalpCRE
2018RE^_REZVW

4.2 23

325
{e−r≥γEΞτrEpηΣΣsE∕τsτρEχ−ηrEχrτdu≥tητρEηρEtγeEMEuχΣ−ππ−EuχΣ−ππ−E∕τverνηρe{∕}ENEΞηρ−νEst−teEwηtγE
WYE|e~EχχE≥τννηsητρEd−t−E≥τννe≥tedE∕yEtγeEi|ti{EexχerηπeρtTEJournalpofpHighpEnergypPhysicsRE2018RE
XVW_REW

5.4 23
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324 xrτπχtE−ρdEρτρSχrτπχtE−ρdEsuχχressητρE−tEγηΣγEtr−ρsverseEπτπeρtuπEηρEx∕Px∕E≥τννηsητρsEwηtγE
tγeEi|ti{EexχerηπeρtTEEuropeanpPhysicalpJournalpCRE2018RE^_RE^]X 4.2 23

323
iEπe−sureπeρtEτΞEtγeE≥−ντrηπeterEresχτρseEtτEsηρΣνeEγ−drτρsE−ρdEdeterπηρ−tητρEτΞEtγeEλetEeρerΣyE
s≥−νeEuρ≥ert−ηρtyEusηρΣEtpkEzuρSWES≥τννηsητρEd−t−EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalp
JournalpCRE2017RE^^REX]

4.2 22

322
ue−sureπeρtEτΞEtγeEηρ≥νusηveE≥rτssSse≥tητρsEτΞEsηρΣνeEtτχSψu−rμE−ρdEtτχS−ρtηψu−rμEtS≥γ−ρρeνE
χrτdu≥tητρEηρEχχE≥τννηsητρsE−tEMEsψrt{s}eWYENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergyp
PhysicsRE2017REXVW^REW

5.4 22

321 {e−r≥γEΞτrEγe−vyEντρΣSνηvedEπuνtηS≥γ−rΣedEχ−rtη≥νesEηρE≥τννηsητρsE−tE nτrπuν−bEseeEtext±´ |e~EusηρΣEtγeE
i|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2015RE^[REY]X 4.2 22

320 {e−r≥γEΞτrE‘E‘U‘E—Eresτρ−ρ≥eEχrτdu≥tητρEηρEâ��˛‰ψψEΞηρ−νEst−tesEηρEχχE≥τννηsητρsE−tEMEsψrt{s}eWYENE|e~E
wηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 22

319 iEse−r≥γEΞτrEχrτπχtEνeχtτρSλetsEηρEχχE≥τννηsητρsE−tEMEsψrt{π−tγrπ{s}}e_ENE|e~EwηtγEtγeEi|ti{E
dete≥tτrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 22

318
{e−r≥γEΞτrEsuχersyππetryEηρEΞηρ−νEst−tesEwηtγEtwτEs−πeSsηΣρEτrEtγreeEνeχtτρsE−ρdEλetsEusηρΣEY]EΞ∕â��WE
τΞEMEsψrt{s}eWYENE|e~EχχE≥τννηsητρEd−t−EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2017RE
XVW^REW

5.4 22

317 iEse−r≥γEΞτrEγηΣγSπ−ssEresτρ−ρ≥esEde≥−yηρΣEtτEˇ�Pˇ�â��EηρEχχE≥τννηsητρsE−tEMEsψrt{s}e_ENE|e~EwηtγEtγeE
i|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 22

316 {e−r≥γEΞτrEγe−vyEνeχtτρEresτρ−ρ≥esEde≥−yηρΣEtτE−E—E∕τsτρE−ρdE−EνeχtτρEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e_E
NE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 22

315 {e−r≥γEΞτrEpηΣΣsE∕τsτρEde≥−ysEtτE∕eyτρdStγeS{t−ρd−rdSuτdeνEνηΣγtE∕τsτρsEηρEΞτurSνeχtτρEeveρtsE
wηtγEtγeEi|ti{Edete≥tτrE−tEMEsψrt{s}eWYENE|e~TEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 22

314
{e−r≥γEΞτrEγe−vyEu−λτr−ρ−EτrElηr−≥EρeutrηρτsE−ρdErηΣγtSγ−ρdedE‘EΣ−uΣeE∕τsτρsEηρEΞηρ−νEst−tesEwηtγE
twτE≥γ−rΣedEνeχtτρsE−ρdEtwτEλetsE−tEMEsψrt{s}eWYENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighp
EnergypPhysicsRE2019REXVWaREW

5.4 21

313 {e−r≥γEΞτrEηρvηsη∕νeEχ−rtη≥νesEχrτdu≥edEηρE−ssτ≥η−tητρEwηtγEsηρΣνeStτχSψu−rμsEηρEχrτtτρSχrτtτρE
≥τννηsητρsE−tE nτrπuν−bEseeEtext±EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2015RE^[RE^a 4.2 21

312
ue−sureπeρtsEτΞEΞηdu≥η−νE≥rτssSse≥tητρsEΞτrE nτrπuν−bEseeEtext±Eχrτdu≥tητρEwηtγEτρeEτrEtwτE
−ddηtητρ−νESλetsEηρE≥τννηsητρsE−tE nτrπuν−bEseeEtext±e_E|e~´ usηρΣEtγeEi|ti{Edete≥tτrTEEuropeanp
PhysicalpJournalpCRE2016RE^]REWW

4.2 21

311
ue−sureπeρtEτΞEdηstrη∕utητρsEseρsηtηveEtτEtγeEuρderνyηρΣEeveρtEηρEηρ≥νusηveE—S∕τsτρEχrτdu≥tητρEηρE
 nτrπuν−bEseeEtext±E≥τννηsητρsE−tE nτrπuν−bEseeEtext±E|e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalp
JournalpCRE2014RE^ZREYWa[

4.2 21

310 {e−r≥γEΞτrEtγeEwe−μEde≥−yEτΞE−EνηΣγtνyE∕τuρdEpVEdη∕−ryτρTEPhysicalpReviewpLettersRE2000RE_ZREX[aYS^ 7.4 21

309 {tudyEτΞEγ−rdEdτu∕νeSχ−rtτρEs≥−tterηρΣEηρEΞτurSλetEeveρtsEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e^ENE|e~EwηtγE
tγeEi|ti{EexχerηπeρtTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 21

308
{e−r≥γEΞτrEγe−vyEρeutr−νEνeχtτρsEηρEde≥−ysEτΞE‘E∕τsτρsEχrτdu≥edEηρEWYE|e~EχχE≥τννηsητρsEusηρΣE
χrτπχtE−ρdEdηsχν−≥edEsηΣρ−turesEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2019RE
XVWaREW

5.4 21

307 {e−r≥γEΞτrEpηΣΣsE∕τsτρEχ−ηrEχrτdu≥tητρEηρEtγeE≥γ−ρρeνEusηρΣE≥τννηsητρEd−t−Ere≥τrdedE−tE|e~EwηtγEtγeE
i|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2018RE^_REWVV^ 4.2 21
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306 {e−r≥γEΞτrEρewEχγeρτπeρ−EηρEeveρtsEwηtγEs−πeS≥γ−rΣeEνeχtτρsE−ρdE∕SλetsEηρEχχE≥τννηsητρsE−tEME
sψrt{s}eWYENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 21

305 ue−sureπeρtEτΞEtγeE−zηπutγ−νE−ρηsτtrτχyEτΞE≥γ−rΣedEχ−rtη≥νesEχrτdu≥edEηρEeE[TVX´ |e~Ex∕Px∕E
≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2018RE^_REaa^ 4.2 21

304 {e−r≥γEΞτrEdτu∕νyE≥γ−rΣedEs≥−ν−rE∕τsτρsEde≥−yηρΣEηρtτEs−πeSsηΣρE∕τsτρEχ−ηrsEwηtγEtγeEi|ti{E
dete≥tτrTEEuropeanpPhysicalpJournalpCRE2019RE^aRE[_ 4.2 20

303 ue−sureπeρtEτΞEtγeE−ρΣuν−rE≥τeΞΞη≥ηeρtsEηρE—S∕τsτρEeveρtsEusηρΣEeνe≥trτρE−ρdEπuτρEχ−ηrsEΞrτπE
d−t−Et−μeρE−tEMEsψrt{s}e_ENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 20

302 {e−r≥γesEΞτrEγe−vyEdη∕τsτρEresτρ−ρ≥esEηρEχχE≥τννηsητρsE−tEMEsψrt{s}eWYENE|e~EwηtγEtγeEi|ti{E
dete≥tτrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 20

301
ue−sureπeρtEτΞEM‘^{χπE}—NEχrτdu≥tητρE≥rτssEse≥tητρsE−ρdEΣ−uΣeE∕τsτρEχτν−rηs−tητρEηρEχχE
≥τννηsητρsE−tEMsψrt{s}EeEWY~textE{|e~}NEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2019RE
^aREW

4.2 20

300 {e−r≥γesEΞτrEtγeE—˛‡Ede≥−yEπτdeEτΞEtγeEpηΣΣsE∕τsτρE−ρdEΞτrEρewEγηΣγSπ−ssEresτρ−ρ≥esEηρEχχE
≥τννηsητρsE−tEMEsψrt{s}eWYENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 20

299 ue−sureπeρtEτΞEtγeEjr−ρ≥γηρΣEnr−≥tητρEτΞEtγeEle≥−yEstSfˇ�Pˇ�â��ePeâ��TEPhysicalpReviewpLettersRE1998RE
_VREZWXYSZWX] 7.4 20

298 {e−r≥γEΞτrEρewEresτρ−ρ≥esEηρEπ−ssEdηstrη∕utητρsEτΞEλetEχ−ηrsEusηρΣEWYaEΞ∕â��WEτΞEχχE≥τννηsητρsE−tEME
sψrt{π−tγrπ{s}}ENEeEWYE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 20

297 {e−r≥γEΞτrEΣνuηρτsEηρEeveρtsEwηtγE−ρEηsτν−tedEνeχtτρREλetsE−ρdEπηssηρΣEtr−ρsverseEπτπeρtuπE−tE
 nτrπuν−bEseeEtext±EeEWYE|eE~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE[][ 4.2 20

296 ue−sureπeρtEτΞEtγeE∕τsτρEχτν−rηs−tητρEηρE nτrπuν−bEseeEtext±EeveρtsEΞrτπE≥τννηsητρsE−tE nτrπuν−bE
seeEtext±EeE_E|e~EηρEtγeEνeχtτρ´ P´ λetsE≥γ−ρρeνEwηtγEi|ti{TEEuropeanpPhysicalpJournalpCRE2017RE^^REX]Z 4.2 19

295 xerΞτrπ−ρ≥eEτΞEtτχSψu−rμE−ρdEMv−rve≥{‘}NS∕τsτρEt−ΣΣηρΣEwηtγEi|ti{EηρEzuρEXEτΞEtγeEtpkTEEuropeanp
PhysicalpJournalpCRE2019RE^aREW 4.2 19

294 {e−r≥γEΞτrEdηre≥tEtτχEsψu−rμEχ−ηrEχrτdu≥tητρEηρEΞηρ−νEst−tesEwηtγEtwτEνeχtτρsEηρE|e~E≥τννηsητρsEwηtγE
tγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2017RE^^RE_a_ 4.2 19
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238 {e−r≥γEΞτrEdηχγτtτρEeveρtsEwηtγEν−rΣeEπηssηρΣEtr−ρsverseEeρerΣyEwηtγEY]Eχ∕â��WEτΞE^E|e~E
χrτtτρâ��χrτtτρE≥τννηsητρEd−t−EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2011RE^WREW 4.2 15

237 ue−sureπeρtsEτΞEtγeEle≥−yEstSSfePEeSEπuPEπuSTEPhysicalpReviewpLettersRE2003REaVREWZW_VW 7.4 15

236 {tudyEτΞEtγeEsMVNMtNESSfEχηMPNχηMSNΣ−ππ−Elηre≥tEmπηssητρE~ertexTEPhysicalpReviewpLettersRE2001RE_]RE^]WSZ 7.4 15

235 ue−sureπeρtsEτΞEtγeEr−reEde≥−yEsMtNESSfEeMPNeMSNeMPNeMSNTEPhysicalpReviewpLettersRE2001RE_]RE[ZX[Sa 7.4 15
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234
{e−r≥γEΞτrEd−rμEπ−tterEηρEeveρtsEwηtγE−Eγ−drτρη≥−ννyEde≥−yηρΣEve≥tτrE∕τsτρE−ρdEπηssηρΣEtr−ρsverseE
πτπeρtuπEηρEχχE≥τννηsητρsE−tEMEsψrt{s}eWYENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergyp
PhysicsRE2018REXVW_REW

5.4 15

233
{e−r≥γEΞτrEρewEχγeρτπeρ−EusηρΣEtγeEηρv−rη−ρtEπ−ssEdηstrη∕utητρEτΞEs−πeSΞν−vτurEτχχτsηteSsηΣρE
dηνeχtτρEχ−ηrsEηρEeveρtsEwηtγEπηssηρΣEtr−ρsverseEπτπeρtuπEηρE´ E≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTE
EuropeanpPhysicalpJournalpCRE2018RE^_RE]X[

4.2 15

232
ue−sureπeρtEτΞEtγeE nτrπuν−bEseeEtext±E−ρdE nτrπuν−bEseeEtext±Eχrτdu≥tητρE≥rτssEse≥tητρsEηρE
πuνtηνeχtτρEΞηρ−νEst−tesEusηρΣEYTXEΞ∕ nτrπuν−bEseeEtext±EτΞE nτrπuν−bEseeEtext±E≥τννηsητρsE−tE nτrπuν−bE
seeEtext±EeEWYE|e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2017RE^^REZV

4.2 14

231 ue−sureπeρtsEτΞEeνe≥trτwe−μE nτrπuν−bEseeEtext±Eχrτdu≥tητρE−ρdE≥τρstr−ηρtsEτρE−ρτπ−ντusEΣ−uΣeE
≥τuχνηρΣsEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2017RE^^REZ^Z 4.2 14

230 {e−r≥γEΞτrEsηρΣνeEχrτdu≥tητρEτΞEve≥tτrSνημeEψu−rμsEde≥−yηρΣEηρtτE‘∕EηρEχχE≥τννηsητρsE−tEMEsψrt{s}ENEeEWYE
|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2019REXVWaREW 5.4 14

229
ue−sureπeρtEτΞEtγeEMEtτverνηρe{t}ENEχrτdu≥tητρE≥rτssSse≥tητρE−sE−EΞuρ≥tητρEτΞEλetEπuνtηχνη≥ηtyE−ρdEλetE
tr−ρsverseEπτπeρtuπEηρE^E|e~EχrτtτρSχrτtτρE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighp
EnergypPhysicsRE2015REXVW[REW

5.4 14

228 {e−r≥γEΞτrEtγeEχrτdu≥tητρEτΞEsηρΣνeEve≥tτrSνημeE−ρdEex≥ηtedEψu−rμsEηρEtγeE‘tEΞηρ−νEst−teEηρEχχE
≥τννηsητρsE−tEMEsψrt{s}e_ENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 14

227
ue−sureπeρtEτΞEtγeEeνe≥trτwe−μEχrτdu≥tητρEτΞEdηλetsEηρE−ssτ≥η−tητρEwηtγE−E—S∕τsτρE−ρdE
dηstrη∕utητρsEseρsηtηveEtτEve≥tτrE∕τsτρEΞusητρEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tEMEsψrt{s}ENEeE_E|e~EusηρΣE
tγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW

5.4 14

226 {e−r≥γEΞτrEde≥−ysEτΞEstτχχedREντρΣSνηvedEχ−rtη≥νesEΞrτπE^E|e~EχχE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTE
EuropeanpPhysicalpJournalpCRE2012RE^XREW 4.2 14

225
{e−r≥γEΞτrE≥γ−rΣedEpηΣΣsE∕τsτρsEtγrτuΣγEtγeEvητν−tητρEτΞEνeχtτρEuρηvers−νηtyEηρEMEtτverνηρe{t}ENE
eveρtsEusηρΣEχχE≥τννηsητρEd−t−E−tEMEsψrt{s}e^ENE|e~EwηtγEtγeEi|ti{EexχerηπeρtTEJournalpofpHighp
EnergypPhysicsRE2013REXVWYREW

5.4 14

224 {tudyEτΞEM‘U—NpEχrτdu≥tητρE−ρdEpηΣΣsE∕τsτρE≥τuχνηρΣsEusηρΣEpSfE‘E‘EOEde≥−ysEwηtγEtγeEi|ti{E
dete≥tτrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 14

223 iEse−r≥γEΞτrE nτrπuν−bEseeEtext±Eresτρ−ρ≥esEwηtγEtγeEi|ti{Edete≥tτrEηρEXTV[EΞ∕EτΞEχrτtτρSχrτtτρE
≥τννηsητρsE−tE nτrπuν−bEseeEtext±TEEuropeanpPhysicalpJournalpCRE2012RE^XREXV_Y 4.2 14

222 kτππηssητρηρΣEτΞEtγeEi|ti{EuuτρE{χe≥trτπeterEwηtγE≥τsπη≥Er−ysTEEuropeanpPhysicalpJournalpCRE
2010RE^VRE_^[SaW] 4.2 14

221 xerΞτrπ−ρ≥eEτΞEtγeEi|ti{Edete≥tτrEusηρΣEΞηrstE≥τννηsητρEd−t−TEJournalpofpHighpEnergypPhysicsRE2010RE
XVWVREW 5.4 14

220 {e−r≥γEΞτrEs≥−ν−rEρeutrηρτEsuχerχ−rtρersEηρEePπuEΞηρ−νEst−tesEηρEχχE≥τννηsητρsE−tEsψrt s±eWTa]E|e~TE
PhysicalpReviewpLettersRE2008REWVVREXZW_VY 7.4 14

219 iEstr−teΣyEΞτrE−EΣeρer−νEse−r≥γEΞτrEρewEχγeρτπeρ−EusηρΣEd−t−SderηvedEsηΣρ−νEreΣητρsE−ρdEηtsE
−χχνη≥−tητρEwηtγηρEtγeEi|ti{EexχerηπeρtTEEuropeanpPhysicalpJournalpCRE2019RE^aREW 4.2 14

218
{e−r≥γEΞτrEtγeEpηΣΣsE∕τsτρEχrτdu≥edEηρE−ssτ≥η−tητρEwηtγE−Eve≥tτrE∕τsτρE−ρdEde≥−yηρΣEηρtτEtwτE
sχηρSzerτEχ−rtη≥νesEηρEtγeEpESfE−−ESfEZ∕E≥γ−ρρeνEηρEχχE≥τννηsητρsE−tEMEsψrt{s}eWYENE|e~EwηtγEtγeEi|ti{E
dete≥tτrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW

5.4 14

217
ue−sureπeρtsEτΞEtτχSψu−rμEχ−ηrEdηΞΞereρtη−νE≥rτssSse≥tητρsEηρEtγeE nτrπuν−bEseeEtext±E≥γ−ρρeνEηρE
≥τννηsητρsE−tE nτrπuν−bEseeEtext±´ |e~EusηρΣEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2017RE
^^REXaX

4.2 13

(2017-2018)
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216 {e−r≥γEΞτrEtrη∕τsτρE nτrπuν−bEseeEtext±Eχrτdu≥tητρEηρE≥τννηsητρsE−tE nτrπuν−bEseeEtext±´  nτrπuν−bEseeE
text±EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2017RE^^REWZW 4.2 13

215 {e−r≥γEΞτrEtτχSψu−rμEde≥−ysEtESfEpψEwηtγEY]EΞ∕â��WEτΞEχχE≥τννηsητρEd−t−E−tEMEsψrt{s}ENEeEWYE|e~EwηtγEtγeE
i|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2019REXVWaREW 5.4 13

214
ue−sureπeρtEτΞEΞηdu≥η−νEdηΞΞereρtη−νE≥rτssEse≥tητρsEτΞEΣνuτρSΞusητρEχrτdu≥tητρEτΞEpηΣΣsE∕τsτρsE
de≥−yηρΣEtτE‘‘EOSfe˛‰˛…˛‰EwηtγEtγeEi|ti{Edete≥tτrE−tEMEsψrt{s}e_ENE|e~TEJournalpofpHighpEnergypPhysicsRE
2016REXVW]REW

5.4 13

213 {e−r≥γEΞτrEρewEχγeρτπeρ−EηρEeveρtsEwηtγE−EχγτtτρE−ρdEπηssηρΣEtr−ρsverseEπτπeρtuπEηρEχχE
≥τννηsητρsE−tEMEsψrt{s}eWYENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 13

212 qdeρtηΞη≥−tητρEτΞEγηΣγEtr−ρsverseEπτπeρtuπEtτχEψu−rμsEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e_ENE|e~EwηtγEtγeE
i|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 13

211
iddeρduπEtτEâ��ue−sureπeρtEτΞEtγeEMt∕−r{t}NEχrτdu≥tητρE≥rτssSse≥tητρEusηρΣEMeπuENEeveρtsEwηtγE
∕St−ΣΣedEλetsEηρEχχE≥τννηsητρsE−tEMsψrt{s}NEeE^E−ρdE_EMRπ−tγrπ{|e~}NEwηtγEtγeEi|ti{Edete≥tτrâ��TE
EuropeanpPhysicalpJournalpCRE2016RE^]REW

4.2 13

210 {tudyEτΞEtγeE nτrπuν−bEseeEtext±E−ρdE nτrπuν−bEseeEtext±Ede≥−ysEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanp
PhysicalpJournalpCRE2016RE^]REZ 4.2 13

209 {e−r≥γEΞτrEsuχersyππetryEηρEeveρtsEwηtγE∕St−ΣΣedEλetsE−ρdEπηssηρΣEtr−ρsverseEπτπeρtuπEηρEχχE
≥τννηsητρsE−tEMEsψrt{s}eWYENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 13

208
{e−r≥γEΞτrEzSχ−rηtySvητν−tηρΣEsuχersyππetryEηρEeveρtsEwηtγEΞτurEτrEπτreEνeχtτρsEηρEME
sψrt{s}e^cπ−tγrπ{|e~}ENEχχE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2012RE
XVWXREW

5.4 13

207
{e−r≥γEΞτrE−ρτπ−νySπedη−tedEsuχersyππetryE∕re−μηρΣEwηtγEtγeEi|ti{Edete≥tτrE∕−sedEτρE−E
dηs−χχe−rηρΣStr−≥μEsηΣρ−tureEηρEχχE≥τννηsητρsE−tEMsψrt{s}EeE^~π−tγrπ{|e~}NTEEuropeanpPhysicalp
JournalpCRE2012RE^XREW

4.2 13

206 {e−r≥γEΞτrE−EΞerπητχγτ∕η≥EpηΣΣsE∕τsτρEηρEtγeEdηχγτtτρEde≥−yE≥γ−ρρeνEwηtγEtγeEi|ti{Edete≥tτrTE
EuropeanpPhysicalpJournalpCRE2012RE^XREW 4.2 13

205 {e−r≥γEΞτrE−Eγe−vyEρeutr−νEχ−rtη≥νeEde≥−yηρΣEηρtτE−ρEeνe≥trτρE−ρdE−EπuτρEusηρΣEWEΞ∕â��WEτΞEi|ti{E
d−t−TEEuropeanpPhysicalpJournalpCRE2011RE^WREW 4.2 13

204 {e−r≥γEΞτrE−ssτ≥η−tedEγηΣΣsE∕τsτρEχrτdu≥tητρE‘pSSf‘‘‘OSSfνPUSρuνLPUSρuLP’EηρEχχE≥τννηsητρsE−tE
sψu−reErττtEseWTa]E|eE~TEPhysicalpReviewpLettersRE2006REa^REW[W_VZ 7.4 13

203 ue−sureπeρtsEτΞEtγeE∕r−ρ≥γηρΣEΞr−≥tητρE−ρdEde≥−yEdηstrη∕utητρsEΞτrEstSfˇ�´–˛…g˛‰˛‡E−ρdEstSfˇ�´–eg˛‰˛‡TE
PhysicalpReviewpDRE2005RE^WRE 4.9 13

202 nνu≥tu−tητρsEτΞE−ρηsτtrτχη≥EΞντwEηρEx∕Px∕E≥τννηsητρsE−tEMEsψrt{{π−tγrπ{s}}_{π−tγrπ{vv}}}ENEeE[TVXE
|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 13

201
{e−r≥γEΞτrEdηre≥tEχrτdu≥tητρEτΞEeνe≥trτwe−μηρτsEηρEΞηρ−νEst−tesEwηtγEτρeEνeχtτρREπηssηρΣEtr−ρsverseE
πτπeρtuπE−ρdE−EpηΣΣsE∕τsτρEde≥−yηρΣEηρtτEtwτE∕SλetsEηρEMχχNE≥τννηsητρsE−tEMsψrt{s}eWYNE|e~EwηtγE
tγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW

4.2 13

200 uuτρEre≥τρstru≥tητρE−ρdEηdeρtηΞη≥−tητρEeΞΞη≥ηeρ≥yEηρEi|ti{EusηρΣEtγeEΞuννEzuρEXEχχE≥τννηsητρEd−t−EsetE
−tEMsψrt{s}eWYNE|e~TEEuropeanpPhysicalpJournalpCRE2021RE_WREW 4.2 13

199
ue−sureπeρtsEτΞEtτχSψu−rμEχ−ηrEdηΞΞereρtη−νE−ρdEdτu∕νeSdηΞΞereρtη−νE≥rτssSse≥tητρsEηρEtγeEMeννENPλetsE
≥γ−ρρeνEwηtγEχχE≥τννηsητρsE−tEMsψrt{s}eWYNE|e~EusηρΣEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpC
RE2019RE^aREW

4.2 13
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198 wχer−tητρE−ρdEχerΞτrπ−ρ≥eEτΞEtγeEi|ti{E|ηνeEk−ντrηπeterEηρEzuρ´ WTEEuropeanpPhysicalpJournalpCRE
2018RE^_REa_^ 4.2 13

197 ue−sureπeρtsEτΞE‘E−ρdE—E∕τsτρEχrτdu≥tητρEηρEχχE≥τννηsητρsE−tEMsψrt{s}e[TVXNE|e~EwηtγEtγeEi|ti{E
dete≥tτrTEEuropeanpPhysicalpJournalpCRE2019RE^aREW 4.2 12

196
ue−sureπeρtEτΞEtγeE‘E‘EPE‘E—E≥rτssEse≥tητρE−ρdEνηπηtsEτρE−ρτπ−ντusEtrηχνeEΣ−uΣeE≥τuχνηρΣsEusηρΣE
Ξηρ−νEst−tesEwηtγEτρeEνeχtτρREπηssηρΣEtr−ρsverseEπτπeρtuπRE−ρdEtwτEλetsEwηtγEtγeEi|ti{Edete≥tτrE
−tEMEsψrt{s}e^ENE|e~TEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW

5.4 12

195 pηΣΣsE∕τsτρEχrτdu≥tητρE≥rτssSse≥tητρEπe−sureπeρtsE−ρdEtγeηrEmn|Eηρterχret−tητρEηρEtγeEMZeννENE
de≥−yE≥γ−ρρeνE−tEMsψrt{s}eNWYE|e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 12

194 {e−r≥γEΞτrEρewEχγeρτπeρ−EwηtγEχγτtτρPλetEeveρtsEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tEMEsψrt{s}eWYENE|e~E
wηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 12

193 ue−sureπeρtEτΞEtγeEχrτdu≥tητρE≥rτssSse≥tητρEτΞE−EsηρΣνeEtτχEψu−rμEηρE−ssτ≥η−tητρEwηtγE−E‘E∕τsτρE−tE
_E|e~EwηtγEtγeEi|ti{EexχerηπeρtTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 12

192 {e−r≥γEΞτrEstrτρΣEΣr−vηtyEηρEπuνtηλetEΞηρ−νEst−tesEχrτdu≥edEηρEχχE≥τννηsητρsE−tEMEsψrt{s}eWYENE|e~EusηρΣE
tγeEi|ti{Edete≥tτrE−tEtγeEtpkTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 12

191 xrτ∕ηρΣEνeχtτρEΞν−vτurEvητν−tητρEvη−EρeutrηρτνessE nτrπuν−bEseeEtext±Ede≥−ysEwηtγEtγeEi|ti{E
dete≥tτrTEEuropeanpPhysicalpJournalpCRE2016RE^]REXYX 4.2 12

190
{e−r≥γEΞτrE−ρτπ−ντusE≥τuχνηρΣsEηρEtγeE‘Et∕EvertexEΞrτπEtγeEπe−sureπeρtEτΞEdτu∕νeEdηΞΞereρtη−νE
−ρΣuν−rEde≥−yEr−tesEτΞEsηρΣνeEtτχEψu−rμsEχrτdu≥edEηρEtγeEtS≥γ−ρρeνEwηtγEtγeEi|ti{Edete≥tτrTE
JournalpofpHighpEnergypPhysicsRE2016REXVW]REWSZ]

5.4 12

189 ue−sureπeρtEτΞEηρ≥νusηveEλetE−ρdEdηλetE≥rτssSse≥tητρsEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tEMEsψrt{s}eWYENE
|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 12

188 {e−r≥γEΞτrEpηΣΣsE∕τsτρEχ−ηrEχrτdu≥tητρEηρEtγeE‘‘MON‘‘MONEde≥−yE≥γ−ρρeνEusηρΣEi|ti{Ed−t−E
re≥τrdedE−tEMEsψrt{π−tγrπ{s}}ENEeEWYE|e~TEJournalpofpHighpEnergypPhysicsRE2019REXVWaREW 5.4 12

187
|γeEdηΞΞereρtη−νEχrτdu≥tητρE≥rτssEse≥tητρEτΞEtγeE nτrπuν−bEseeEtext±MWVXVNEπesτρEηρE nτrπuν−bEseeE
text±EeE^´ |e~E nτrπuν−bEseeEtext±E≥τννηsητρsEπe−suredEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalp
JournalpCRE2014RE^ZREX_a[

4.2 12

186 ue−sureπeρtEτΞEtγeEηρ≥νusηveEλetE≥rτssSse≥tητρsEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tEMEsψrt{s}e_ENE|e~EwηtγE
tγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 12

185 ue−sureπeρtsEτΞEtτχSψu−rμEχ−ηrEdηΞΞereρtη−νE≥rτssSse≥tητρsEηρEtγeEνeχtτρPλetsE≥γ−ρρeνEηρEχχE
≥τννηsητρsE−tEMEsψrt{s}eWYENE|e~EusηρΣEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 12

184 {e−r≥γEΞτrEtτχEψu−rμEde≥−ysEtESfEψpREwηtγEpESfE˛‡˛‡REηρEMEsψrt{s}eWYENE|e~EχχE≥τννηsητρsEusηρΣEtγeEi|ti{E
dete≥tτrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 12

183 ue−sureπeρtsEτΞEtτχEψu−rμEsχηρEτ∕serv−∕νesEηρEMEtτverνηρe{t}ENEeveρtsEusηρΣEdηνeχtτρEΞηρ−νEst−tesEηρEME
sψrt{s}e_ENE|e~EχχE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 12

182 ue−sureπeρtEτΞEtγeEΞν−vτurE≥τπχτsηtητρEτΞEdηλetEeveρtsEηρEχχE≥τννηsητρsE−tEMsψrt{s}e^Eπ∕τx{|e~}NE
wηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2013RE^YREW 4.2 12

181 lrηΞtE|ηπeEue−sureπeρtEηρEtγeEi|ti{EtηψuηdEirΣτρEmνe≥trτπ−Σρetη≥Ek−ντrηπeterEusηρΣEkτsπη≥E
uuτρsTEEuropeanpPhysicalpJournalpCRE2010RE^VRE^[[S^_[ 4.2 12

(2010-2018)
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180 ue−sureπeρtEτΞEtγeEjr−ρ≥γηρΣEz−tητEτΞEˇ�VSfePeâ��E}sηρΣEstSfYˇ�VEle≥−ysEηρEnνηΣγtTEPhysicalpReviewp
LettersRE1999RE_YREaXXSaX[ 7.4 12

179 ue−sureπeρtEτΞEtγeEtτχSψu−rμEπ−ssEηρEMEtτverνηρe{t}ENEPEWSλetEeveρtsE≥τννe≥tedEwηtγEtγeEi|ti{E
dete≥tτrEηρEχχE≥τννηsητρsE−tEMEsψrt{s}ENEeE_E|e~TEJournalpofpHighpEnergypPhysicsRE2019REXVWaREW 5.4 12

178 ue−sureπeρtEτΞEtγeE≥rτssSse≥tητρE−ρdE≥γ−rΣeE−syππetryEτΞE‘E∕τsτρsEχrτdu≥edEηρEχrτtτρâ��χrτtτρE
≥τννηsητρsE−tEMsψrt{s}e_~textE{|e~}NEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2019RE^aREW 4.2 11

177 lηre≥tEtτχSψu−rμEde≥−yEwηdtγEπe−sureπeρtEηρEtγeEνeχtτρPλetsE≥γ−ρρeνE−tEwηtγEtγeEi|ti{E
exχerηπeρtTEEuropeanpPhysicalpJournalpCRE2018RE^_REWXa 4.2 11

176
{tudyEτΞEsurΞ−≥eEχrτχertηesEτΞEi|ti{WXEstrηχEseρsτrsE−ρdEtγeηrEr−dη−tητρEresηst−ρ≥eTENuclearp
InstrumentspandpMethodspinpPhysicspResearch,pSectionpA:pAccelerators,pSpectrometers,pDetectorspandp
AssociatedpEquipmentRE2016RE_YWREWa^SXV]

1.2 11

175 qdeρtηΞη≥−tητρEτΞE∕ττstedEpηΣΣsE∕τsτρsEde≥−yηρΣEηρtτE∕Sψu−rμEχ−ηrsEwηtγEtγeEi|ti{Edete≥tτrE−tE
WY´ IItextE{|e~}IITEEuropeanpPhysicalpJournalpCRE2019RE^aRE 4.2 11

174 ue−sureπeρtEτΞEνeχtτρEdηΞΞereρtη−νEdηstrη∕utητρsE−ρdEtγeEtτχEψu−rμEπ−ssEηρEχrτdu≥tητρEηρE≥τννηsητρsE
−tE´ |e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2017RE^^RE_VZ 4.2 11

173 xrτ∕ηρΣEtγeE‘Et∕EvertexEstru≥tureEηρEtS≥γ−ρρeνEsηρΣνeStτχSψu−rμEχrτdu≥tητρE−ρdEde≥−yEηρEχχE
≥τννηsητρsE−tEMEsψrt{s}e_ENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 11

172 {tudyEτΞE−ρdEχrτdu≥tητρEηρE≥τννηsητρsE−tE−ρdEse−r≥γEΞτrE−ρτπ−ντusEψu−rtη≥EΣ−uΣeE≥τuχνηρΣsEwηtγEtγeE
i|ti{EexχerηπeρtTEEuropeanpPhysicalpJournalpCRE2017RE^^RE]Z] 4.2 11

171 ue−sureπeρtsEτΞEtγeEχseudτr−χηdηtyEdeχeρdeρ≥eEτΞEtγeEtτt−νEtr−ρsverseEeρerΣyEηρEχrτtτρSχrτtτρE
≥τννηsητρsE−tEMEsψrt{s}e^ENE|e~EwηtγEi|ti{TEJournalpofpHighpEnergypPhysicsRE2012REXVWXREW 5.4 11

170
{e−r≥γEΞτrEsuχersyππetryEηρEeveρtsEwηtγEν−rΣeEπηssηρΣEtr−ρsverseEπτπeρtuπREλetsRE−ρdE−tEνe−stE
τρeEt−uEνeχtτρEηρE^E|e~EχrτtτρSχrτtτρE≥τννηsητρEd−t−EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalp
JournalpCRE2012RE^XREW

4.2 11

169
mv−νu−tητρEτΞEρτveνEsmsUpxsEρSηρSχEχηxeνEseρsτrsEΞτrEi|ti{EuχΣr−deEwηtγEtest∕e−πTENuclearp
InstrumentspandpMethodspinpPhysicspResearch,pSectionpA:pAccelerators,pSpectrometers,pDetectorspandp
AssociatedpEquipmentRE2013RE]aaRE^_S_Y

1.2 11

168 ue−sureπeρtEτΞE‘˛‡E−ρdE—˛‡Eχrτdu≥tητρEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tEMEsψrtE{s}EeE^ENE|e~EwηtγEtγeE
i|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2011REXVWWREW 5.4 11

167 retEeρerΣyEs≥−νeE−ρdEresτνutητρEπe−suredEηρEχrτtτρâ��χrτtτρE≥τννηsητρsE−tEMsψrt{s}eWYNE|e~EwηtγEtγeE
i|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2021RE_WREW 4.2 11

166 ue−sureπeρtEτΞEtγeE≥rτssSse≥tητρEΞτrEχrτdu≥ηρΣE−E‘E∕τsτρEηρE−ssτ≥η−tητρEwηtγE−EsηρΣνeEtτχEψu−rμEηρE
χχE≥τννηsητρsE−tEMEsψrt{s}eWYENE|e~EwηtγEi|ti{TEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 10

165 iEse−r≥γEΞτrEtτχEsψu−rμsEwηtγEzSχ−rηtySvητν−tηρΣEde≥−ysEtτE−ννSγ−drτρη≥EΞηρ−νEst−tesEwηtγEtγeEi|ti{E
dete≥tτrEηρEMEsψrt{s}e_ENE|e~EχrτtτρSχrτtτρE≥τννηsητρsTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 10

164 ue−sureπeρtEτΞEtγeEkxSvητν−tηρΣEχγ−seEgEsE−ρdEtγeEjEVEsEπesτρEde≥−yEwηdtγEdηΞΞereρ≥eEwηtγEjEVEsE
ESfErUˇ�gEde≥−ysEηρEi|ti{TEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 10

163 {e−r≥γEΞτrEdη∕τsτρEresτρ−ρ≥esEηρEγ−drτρη≥EΞηρ−νEst−tesEηρEWYaEΞ∕â��WEτΞEχχE≥τννηsητρsE−tEMEsψrt{s}ENEeEWYE
|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2019REXVWaREW 5.4 10

Kazunori Hanagaki
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162 {e−r≥γEΞτrEνeχtτρEΞν−vτurEvητν−tητρEηρEtγeE≥τρtηρuuπEwηtγEtγeEi|ti{Edete≥tτrEηρE nτrπuν−bEseeEtext±E
≥τννηsητρsE−tEtγeEtpkTEEuropeanpPhysicalpJournalpCRE2012RE^XREXVZV 4.2 10

161
ue−sureπeρtEτΞEdete≥tτrS≥τrre≥tedEτ∕serv−∕νesEseρsηtηveEtτEtγeE−ρτπ−ντusEχrτdu≥tητρEτΞEeveρtsE
wηtγEλetsE−ρdEν−rΣeEπηssηρΣEtr−ρsverseEπτπeρtuπEηρE≥τννηsητρsE−tE´ |e~EusηρΣEtγeEi|ti{Edete≥tτrTE
EuropeanpPhysicalpJournalpCRE2017RE^^RE^][

4.2 10

160 ue−sureπeρtEτΞEηρ≥νusηveEtwτSχ−rtη≥νeE−ρΣuν−rE≥τrreν−tητρsEηρEχχE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrE
−tEtγeEtpkTEJournalpofpHighpEnergypPhysicsRE2012REXVWXREW 5.4 10

159 |γeEηρteΣr−tητρE−ρdEeρΣηρeerηρΣEτΞEtγeEi|ti{E{eπηkτρdu≥tτrE|r−≥μerEj−rreνTEJournalpofp
InstrumentationRE2008REYRExWVVV]SxWVVV] 1 10

158
mv−νu−tητρEτΞEtγeEχerΞτrπ−ρ≥eEτΞEηrr−dη−tedEsηνη≥τρEstrηχEseρsτrsEΞτrEtγeEΞτrw−rdEdete≥tτrEτΞEtγeE
i|ti{EqρρerE|r−≥μerE}χΣr−deTENuclearpInstrumentspandpMethodspinpPhysicspResearch,pSectionpA:p
Accelerators,pSpectrometers,pDetectorspandpAssociatedpEquipmentRE2016RE_YWREXV^SXWX

1.2 9

157
ue−sureπeρtEτΞEtγeE——Eχrτdu≥tητρE≥rτssEse≥tητρEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tEMEsψrt{s}e_ENE|e~E
usηρΣEtγeE——ESfEâ��â�� â��Pâ��gâ��â��gPE−ρdEME——tτE{eνν}^{S}{eνν}^{P}ρuEτverνηρe{ρu}ENEde≥−yE≥γ−ρρeνsEwηtγEtγeEi|ti{E
dete≥tτrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW

5.4 9

156
ue−sureπeρtEτΞE≥γ−rΣedSχ−rtη≥νeEdηstrη∕utητρsEseρsηtηveEtτEtγeEuρderνyηρΣEeveρtEηρEMEsψrt{s}eWYENE
|e~EχrτtτρSχrτtτρE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrE−tEtγeEtpkTEJournalpofpHighpEnergypPhysicsRE
2017REXVW^REW

5.4 9

155
{e−r≥γEΞτrEsuχersyππetryEηρEeveρtsEwηtγEν−rΣeEπηssηρΣEtr−ρsverseEπτπeρtuπREλetsRE−ρdE−tEνe−stE
τρeEt−uEνeχtτρEηρEXVEΞ∕â��WEτΞEMEsψrt{s}ENEeE_E|e~EχrτtτρSχrτtτρE≥τννηsητρEd−t−EwηtγEtγeEi|ti{E
dete≥tτrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW

5.4 9

154 leveντχπeρtEτΞEnlS{wqEπτρτνηtγη≥EχηxeνEdevη≥esEΞτrEγηΣγSeρerΣyE≥γ−rΣedEχ−rtη≥νeEdete≥tητρE2011RE 9

153 vewEπe−sureπeρtEτΞEtγeEr−dη−tηveEseYE∕r−ρ≥γηρΣEr−tητE−ρdEχγτtτρEsχe≥truπTEPhysicalpReviewpDRE
2001RE]ZRE 4.9 9

152 {e−r≥γEΞτrEρewEρτρSresτρ−ρtEχγeρτπeρ−EηρEγηΣγSπ−ssEdηνeχtτρEΞηρ−νEst−tesEwηtγEtγeEi|ti{E
dete≥tτrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 9

151 ue−sureπeρtsEτΞEtγeEpηΣΣsE∕τsτρEηρ≥νusηveE−ρdEdηΞΞereρtη−νEΞηdu≥η−νE≥rτssEse≥tητρsEηρEtγeEZMeννENE
de≥−yE≥γ−ρρeνE−tEMsψrt{s}NEeEWYE|e~TEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 9

150 {e−r≥γEΞτrEsuχersyππetryEηρEΞηρ−νEst−tesEwηtγE≥γ−rπEλetsE−ρdEπηssηρΣEtr−ρsverseEπτπeρtuπEηρEWYE
|e~EχχE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 9

149
ue−sureπeρtEτΞEλetSsu∕stru≥tureEτ∕serv−∕νesEηρEtτχEψu−rμRE‘E∕τsτρE−ρdEνηΣγtEλetEχrτdu≥tητρEηρE
χrτtτρSχrτtτρE≥τννηsητρsE−tEMEsψrt{s}ENEeEWYE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergyp
PhysicsRE2019REXVWaREW

5.4 8

148
ue−sureπeρtEτΞE~pREMEπ−tγrπ{p}tτEπ−tγrπ{∕}τverνηρe{π−tγrπ{∕}}ENEχrτdu≥tητρE−sE−EΞuρ≥tητρEτΞE
tγeEve≥tτrS∕τsτρEtr−ρsverseEπτπeρtuπEηρEWYE|e~EχχE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofp
HighpEnergypPhysicsRE2019REXVWaREW

5.4 8

147 {e−r≥γEΞτrEχ−ηrsEτΞEs≥−ν−rEνeχtτψu−rμsEde≥−yηρΣEηρtτEψu−rμsE−ρdEeνe≥trτρsEτrEπuτρsEηρEMEsψrt{s}ENEeEWYE
|e~EχχE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 8

146 {e−r≥γEΞτrEsψu−rμsE−ρdEΣνuηρτsEηρEΞηρ−νEst−tesEwηtγEs−πeSsηΣρEνeχtτρsE−ρdEλetsEusηρΣEWYaEΞ∕â��WEτΞEd−t−E
≥τννe≥tedEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 8

145 je−πSηρdu≥edE−ρdE≥τsπη≥Sr−yE∕−≥μΣrτuρdsEτ∕servedEηρEtγeEi|ti{Edete≥tτrEdurηρΣEtγeEtpkEXVWXE
χrτtτρSχrτtτρEruρρηρΣEχerητdTEJournalpofpInstrumentationRE2016REWWRExV[VWYSxV[VWY 1 8

(2016-2012)
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144
{e−r≥γEΞτrEs≥−ν−rEresτρ−ρ≥esEde≥−yηρΣEηρtτE˛…P˛…â��EηρEeveρtsEwηtγE−ρdEwηtγτutE∕St−ΣΣedEλetsEχrτdu≥edE
ηρEχrτtτρSχrτtτρE≥τννηsητρsE−tEMEsψrt{s}eWYENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergyp
PhysicsRE2019REXVWaREW

5.4 8

143 ue−sureπeρtEτΞEsχνηttηρΣEs≥−νesEηρESfEeveρtsE−tE nτrπuν−bEseeEtext±EwηtγEtγeEi|ti{Edete≥tτrTE
EuropeanpPhysicalpJournalpCRE2013RE^YREXZYX 4.2 8

142
{e−r≥γEΞτrEρewEχγeρτπeρ−EηρEeveρtsE≥τρt−ηρηρΣE−Es−πeSΞν−vτurEτχχτsηteSsηΣρEdηνeχtτρEχ−ηrREλetsRE
−ρdEν−rΣeEπηssηρΣEtr−ρsverseEπτπeρtuπEηρE nτrπuν−bEseeEtext±´  nτrπuν−bEseeEtext± nτrπuν−bEseeE
text±E≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2017RE^^REWZZ

4.2 8

141
{e−r≥γEΞτrEρewEχγeρτπeρ−EwηtγEν−rΣeEλetEπuνtηχνη≥ηtηesE−ρdEπηssηρΣEtr−ρsverseEπτπeρtuπEusηρΣE
ν−rΣeSr−dηusEλetsE−ρdEΞν−vτurSt−ΣΣηρΣE−tEi|ti{EηρEWYE|e~EχχE≥τννηsητρsTEJournalpofpHighpEnergypPhysics
RE2017REXVW^REW

5.4 8

140 ue−sureπeρtEτΞEtγeEtτχSψu−rμEπ−ssEηρEtγeEΞuννyEγ−drτρη≥Ede≥−yE≥γ−ρρeνEΞrτπEi|ti{Ed−t−E−tE
 nτrπuν−bEseeEtext±TEEuropeanpPhysicalpJournalpCRE2015RE^[REW[_ 4.2 8

139 z−dη−tηveEde≥−yEwηdtγEπe−sureπeρtsEτΞEρeutr−νEμ−τρEex≥ηt−tητρsEusηρΣEtγeEχrηπ−μτΞΞEeΞΞe≥tTE
PhysicalpReviewpLettersRE2002RE_aREV^XVVW 7.4 8

138 mvηdeρ≥eEΞτrEMt∕−r{t}t∕−r{t}NEχrτdu≥tητρEηρEtγeEπuνtηνeχtτρEΞηρ−νEst−teEηρEχrτtτρâ��χrτtτρE≥τννηsητρsE−tE
Msψrt{s}eWYNEMtextE{|e~}NEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 8

137
{e−r≥γEΞτrEνηΣγtEντρΣSνηvedEρeutr−νEχ−rtη≥νesEχrτdu≥edEηρEχχE≥τννηsητρsE−tEMsψrt{s}EeEWY~π−tγrπE{|e~}NE
−ρdEde≥−yηρΣEηρtτE≥τννηπ−tedEνeχtτρsEτrEνηΣγtEγ−drτρsEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalp
JournalpCRE2020RE_VREW

4.2 8

136 xerΞτrπ−ρ≥eEτΞEtγeEπηssηρΣEtr−ρsverseEπτπeρtuπEtrηΣΣersEΞτrEtγeEi|ti{Edete≥tτrEdurηρΣEzuρSXE
d−t−Et−μηρΣTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 8

135 ue−sureπeρtsEτΞEtτχSψu−rμEχ−ηrEsχηρE≥τrreν−tητρsEηρEtγeEMeπuENE≥γ−ρρeνE−tEMsψrt{s}EeEWYNE|e~EusηρΣE
χχE≥τννηsητρsEηρEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 8

134
{e−r≥γEΞτrEρewEχγeρτπeρ−EηρEeveρtsEwηtγEtwτEτχχτsηteS≥γ−rΣeEνeχtτρsREλetsE−ρdEπηssηρΣEtr−ρsverseE
πτπeρtuπEηρEχχE≥τννηsητρsE−tEMEsψrt{π−tγrπ{s}}ENEeEWYE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighp
EnergypPhysicsRE2021REXVXWREW

5.4 8

133
{e−r≥γEΞτrEγe−vyEresτρ−ρ≥esEde≥−yηρΣEηρtτE−Eχ−ηrEτΞE—E∕τsτρsEηρEtγeEMeννE^PeννE^SeννEL^PeννEL^SNE−ρdEMeννE
^PeννE^SρuE{{∕−r{ρuE}}}NEΞηρ−νEst−tesEusηρΣEWYaEMπ−tγrπE{Ξ∕}^{SW}NEτΞEχrτtτρâ��χrτtτρE≥τννηsητρsE−tE
Msψrt{s}EeEWYRN|e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2021RE_WREW

4.2 8

132 {e−r≥γEΞτrE≥γ−rΣedEpηΣΣsE∕τsτρsEde≥−yηρΣEηρtτE−EtτχEψu−rμE−ρdE−E∕τttτπEψu−rμE−tEMEsψrt{π−tγrπ{s}}E
NEeEWYE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2021REXVXWREW 5.4 8

131
{e−r≥γEΞτrEtγeE{t−ρd−rdEuτdeνEpηΣΣsE∕τsτρEχrτdu≥edE∕yEve≥tτrS∕τsτρEΞusητρE−ρdEde≥−yηρΣEtτE
∕τttτπEψu−rμsEηρEMEsψrt{s}e_ENE|e~EχχE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergyp
PhysicsRE2016REXVW]REW

5.4 8

130 let−ηνedEstudηesEτΞEΞuννSsηzeEi|ti{WXEseρsτrsTENuclearpInstrumentspandpMethodspinpPhysicspResearch,p
SectionpA:pAccelerators,pSpectrometers,pDetectorspandpAssociatedpEquipmentRE2016RE_YWREW]^SW^Y 1.2 8

129
{e−r≥γEΞτrEsψu−rμsE−ρdEΣνuηρτsEηρEΞηρ−νEst−tesEwηtγEλetsE−ρdEπηssηρΣEtr−ρsverseEπτπeρtuπEusηρΣEWYaE
Ξ∕â��WEτΞEMEsψrt{s}ENEeEWYE|e~EχχE≥τννηsητρEd−t−EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE
2021REXVXWREW

5.4 8

128 xrτπχtE−ρdEρτρSχrτπχtEeννηχtη≥EΞντwEηρEx∕Px∕E≥τννηsητρsE−tE|evEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanp
PhysicalpJournalpCRE2018RE^_RE^_Z 4.2 8

127 {e−r≥γEΞτrEΞν−vτurS≥γ−ρΣηρΣEρeutr−νE≥urreρtEtτχSψu−rμEde≥−ysEtESfEψ—EηρEχrτtτρSχrτtτρE≥τννηsητρsE−tEME
sψrt{s}eWYENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 8
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126 ue−sureπeρtsEτΞEηρ≥νusηveE−ρdEdηΞΞereρtη−νEΞηdu≥η−νE≥rτssSse≥tητρsEτΞEMt∕−r{t}Σ−ππ−ENEχrτdu≥tητρEηρE
νeχtτρη≥EΞηρ−νEst−tesE−tEMsψrt{s}eWY~textE{|e~}NEηρEi|ti{TEEuropeanpPhysicalpJournalpCRE2019RE^aREW 4.2 7

125
{e−r≥γEΞτrEρewEχγeρτπeρ−EηρEΞηρ−νEst−tesEwηtγEν−rΣeEλetEπuνtηχνη≥ηtηesE−ρdEπηssηρΣEtr−ρsverseE
πτπeρtuπEusηρΣEMEsψrt{s}ENEeEWYE|e~EχrτtτρSχrτtτρE≥τννηsητρsEre≥τrdedE∕yEi|ti{EηρEzuρEXEτΞEtγeE
tpkTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW

5.4 7

124 |r−ρsverseEπτπeρtuπE−ρdEχrτ≥essEdeχeρdeρtE−zηπutγ−νE−ρηsτtrτχηesEηρEMsψrt{s_{π−tγrπE
{vv}}}e_TW]NE|e~EχPx∕E≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 7

123 {e−r≥γEΞτrEρewEχγeρτπeρ−EηρEγηΣγSπ−ssEΞηρ−νEst−tesEwηtγE−EχγτtτρE−ρdE−EλetEΞrτπE≥τννηsητρsE−tEeE
WY´ |e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2018RE^_REWVX 4.2 7

122
{e−r≥γEΞτrEsψu−rμsE−ρdEΣνuηρτsEηρEeveρtsEwηtγEγ−drτρη≥−ννyEde≥−yηρΣEt−uEνeχtτρsREλetsE−ρdEπηssηρΣE
tr−ρsverseEπτπeρtuπEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tE nτrπuν−bEseeEtext±´ |e~Ere≥τrdedEwηtγEtγeE
i|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE]_Y

4.2 7

121
ue−sureπeρtEτΞEdηΞΞereρtη−νE≥rτssEse≥tητρsE−ρdE‘PU‘â��E≥rτssSse≥tητρEr−tητsEΞτrE‘E∕τsτρEχrτdu≥tητρE
ηρE−ssτ≥η−tητρEwηtγEλetsE−tEMEsψrt{s}e_ENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE
2018REXVW_REW

5.4 7

120 {e−r≥γEΞτrEν−rΣeEπηssηρΣEtr−ρsverseEπτπeρtuπEηρE−ssτ≥η−tητρEwηtγEτρeEtτχSψu−rμEηρEχrτtτρSχrτtτρE
≥τννηsητρsE−tEMEsψrt{s}ENEeEWYE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2019REXVWaREW 5.4 7

119 ue−sureπeρtEτΞEtγeEMEtτverνηρe{t}Σ−ππ−ENEχrτdu≥tητρE≥rτssEse≥tητρEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tEME
sψrt{s}e_ENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 7

118 ue−sureπeρtsEτΞEtτχSψu−rμEχ−ηrEtτE—S∕τsτρE≥rτssSse≥tητρEr−tητsE−tEMEsψrt{s}eWYENERE_RE^E|e~EwηtγEtγeE
i|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 7

117
{e−r≥γEΞτrEdηre≥tEtτχEsψu−rμEχ−ηrEχrτdu≥tητρEηρEeveρtsEwηtγE−EpηΣΣsEτrE—E∕τsτρRE−ρdEπηssηρΣE
tr−ρsverseEπτπeρtuπEηρEMEsψrt{s}eWYENE|e~EχχE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighp
EnergypPhysicsRE2017REXVW^REW

5.4 7

116
{e−r≥γEΞτrEρewEχγeρτπeρ−EηρE−EνeχtτρEχνusEγηΣγEλetEπuνtηχνη≥ηtyEΞηρ−νEst−teEwηtγEtγeEi|ti{E
exχerηπeρtEusηρΣEMEsψrt{s}eWYENE|e~EχrτtτρSχrτtτρE≥τννηsητρEd−t−TEJournalpofpHighpEnergypPhysicsRE
2017REXVW^REW

5.4 7

115 {tudηesEτΞE—˛‡Eχrτdu≥tητρEηρE−ssτ≥η−tητρEwηtγE−EγηΣγSπ−ssEdηλetEsysteπEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e_ENE
|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 7

114
iρ−νysηsEτΞEtγeE‘t∕EvertexEΞrτπEtγeEπe−sureπeρtEτΞEtrηχνeSdηΞΞereρtη−νE−ρΣuν−rEde≥−yEr−tesEτΞE
sηρΣνeEtτχEψu−rμsEχrτdu≥edEηρEtγeEtS≥γ−ρρeνE−tEMEsψrt{s}e_ENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofp
HighpEnergypPhysicsRE2017REXVW^REW

5.4 7

113 ue−sureπeρtEτΞEtγeE∕r−ρ≥γηρΣEr−tητE−ρdE−syππetryEτΞEtγeEde≥−yE’ηEdeΣreesESSf{ηΣπ−EdeΣreesE
Σ−ππ−TEPhysicalpReviewpLettersRE2001RE_]REYXYaSZY 7.4 7

112 ue−sureπeρtEτΞEtγeEtr−ρsverseEπτπeρtuπEdηstrη∕utητρEτΞElreννâ��–−ρEνeχtτρEχ−ηrsEηρEχrτtτρâ��χrτtτρE
≥τννηsητρsE−tEMsψrt{s}eWYRN|e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 7

111 {e−r≥γEΞτrEtyχeSqqqEsees−wEγe−vyEνeχtτρsEηρEdηνeχtτρEΞηρ−νEst−tesEηρEχχE≥τννηsητρsE−tEMEsψrt{s}EeEWYR{textE
{|e~}}ENEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2021RE_WREW 4.2 7

110
{e−r≥γEΞτrE−Eγe−vyEpηΣΣsE∕τsτρEde≥−yηρΣEηρtτE−E—E∕τsτρE−ρdE−ρτtγerEγe−vyEpηΣΣsE∕τsτρEηρEtγeEMeννE
eννE∕∕NE−ρdEMeννEeννE‘‘NEΞηρ−νEst−tesEηρEχχE≥τννηsητρsE−tEMsψrt{s}eWYNEMtextE{|e~}NEwηtγEtγeEi|ti{E
dete≥tτrTEEuropeanpPhysicalpJournalpCRE2021RE_WREW

4.2 7

109 ue−sureπeρtEτΞEtγeE nτrπuν−bEseeEtext±EdηλetE≥rτssEse≥tητρEηρE≥τννηsητρsE−tE nτrπuν−bEseeEtext±´ |e~E
wηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE]^V 4.2 7

(2016-2019)
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108 {e−r≥γEΞτrEρewEχγeρτπeρ−EηρEdηΞΞereρtSΞν−vτurEγηΣγSπ−ssEdηνeχtτρEΞηρ−νEst−tesEηρE≥τννηsητρsE−tE
 nτrπuν−bEseeEtext±´ |evEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE[ZW 4.2 7

107 {e−r≥γEΞτrEdηre≥tEtτχEsψu−rμEχ−ηrEχrτdu≥tητρEηρEΞηρ−νEst−tesEwηtγEtwτEt−uEνeχtτρsEηρE≥τννηsητρsE−tE
 nτrπuν−bEseeEtext±´ |e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE_W 4.2 7

106 ue−sureπeρtEτΞEM‘^χπENE∕τsτρEχrτdu≥tητρEηρEx∕Px∕E≥τννηsητρsE−tEMsψrt{s_{π−tγrπ{vv}}}EeE
[TVX~textE{|e}textE{~}NEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2019RE^aREW 4.2 7

105 {e−r≥γEΞτrE∕τttτπSsψu−rμEχ−ηrEχrτdu≥tητρEwηtγEtγeEi|ti{Edete≥tτrEηρEΞηρ−νEst−tesE≥τρt−ηρηρΣEpηΣΣsE
∕τsτρsRE∕SλetsE−ρdEπηssηρΣEtr−ρsverseEπτπeρtuπTEJournalpofpHighpEnergypPhysicsRE2019REXVWaREW 5.4 7

104 ue−sureπeρtsEτΞE‘pE−ρdE—pEχrτdu≥tητρEηρEtγeEMpErηΣγt−rrτwE∕∕−r{∕}NEde≥−yE≥γ−ρρeνEηρEχχE
≥τννηsητρsE−tEMWYRtextE{|e}textE{~}NEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2021RE_WREW 4.2 7

103 iEρewEπetγτdEtτEdηstηρΣuηsγEγ−drτρη≥−ννyEde≥−yηρΣE∕ττstedE∕τsτρsEΞrτπE∕τsτρsEusηρΣEtγeEi|ti{E
dete≥tτrTEEuropeanpPhysicalpJournalpCRE2016RE^]REXY_ 4.2 6

102 {e−r≥γEΞτrEπη≥rτs≥τχη≥E∕ν−≥μEγτνesE−ρdEstrηρΣE∕−ννsEηρEΞηρ−νEst−tesEwηtγEνeχtτρsE−ρdEλetsEwηtγEtγeE
i|ti{Edete≥tτrE−tEMEsψrt{s}ENEeE_E|e~TEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 6

101
ue−sureπeρtsEτΞE≥γ−rΣeE−ρdEkxE−syππetrηesEηρE∕Sγ−drτρEde≥−ysEusηρΣEtτχSψu−rμEeveρtsE≥τννe≥tedE
∕yEtγeEi|ti{Edete≥tτrEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e_ENE|e~TEJournalpofpHighpEnergypPhysicsRE2017RE
XVW^REW

5.4 6

100 |τχSψu−rμEπ−ssEπe−sureπeρtEηρEtγeE−ννSγ−drτρη≥EMEtτverνηρe{t}ENEde≥−yE≥γ−ρρeνE−tEMEsψrt{s}e_ENE|e~E
wηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 6

99 ue−sureπeρtEτΞEdηre≥tEχγτtτρEeπηssητρEηρEtγeEstSfˇ�Pˇ�â��˛‡Ede≥−yEπτdeTEPhysicalpReviewpDRE2006RE^ZRE 4.9 6

98 mvηdeρ≥eEΞτrEtγeEde≥−yEstSf˛…P˛…â��˛‡ ˛‡TEPhysicalpReviewpDRE2000RE]XRE 4.9 6

97 {e−r≥γEΞτrEMEtτverνηρe{t}ENEresτρ−ρ≥esEηρEΞuννyEγ−drτρη≥EΞηρ−νEst−tesEηρEχχE≥τννηsητρsE−tEMEsψrt{s}ENEeEWYE
|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 6

96
{e−r≥γEΞτrEρewEχγeρτπeρ−EwηtγEtτχEψu−rμEχ−ηrsEηρEΞηρ−νEst−tesEwηtγEτρeEνeχtτρREλetsRE−ρdEπηssηρΣE
tr−ρsverseEπτπeρtuπEηρEχχE≥τννηsητρsE−tEMEsψrt{s}ENEeEWYE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofp
HighpEnergypPhysicsRE2021REXVXWREW

5.4 6

95
{e−r≥γEΞτrEρewEχγeρτπeρ−EηρEΞηρ−νEst−tesEwηtγE∕SλetsE−ρdEπηssηρΣEtr−ρsverseEπτπeρtuπEηρEME
sψrt{π−tγrπ{s}}ENEeEWYE|e~EχχE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE
2021REXVXWREW

5.4 6

94
{e−r≥γEΞτrEχ−ηrEχrτdu≥tητρEτΞEtγηrdSΣeρer−tητρEs≥−ν−rEνeχtτψu−rμsEde≥−yηρΣEηρtτE−EtτχEψu−rμE−ρdE−E
ˇ�SνeχtτρEηρEχχE≥τννηsητρsE−tEMEsψrt{s}ENEeEWYE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergyp
PhysicsRE2021REXVXWREW

5.4 6

93
ue−sureπeρtEτΞEtγeEME—Σ−ππ−EtτEρuEτverνηρe{ρu}Σ−ππ−ENEχrτdu≥tητρE≥rτssEse≥tητρEηρEχχE≥τννηsητρsE
−tEMEsψrt{s}eWYENE|e~EwηtγEtγeEi|ti{Edete≥tτrE−ρdEνηπηtsEτρE−ρτπ−ντusEtrηχνeEΣ−uΣeS∕τsτρE
≥τuχνηρΣsTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW

5.4 6

92 {e−r≥γEΞτrEex≥νusηveEpηΣΣsE−ρdE—E∕τsτρEde≥−ysEtτEg˛‡E−ρdEˇ�˛‡EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofp
HighpEnergypPhysicsRE2018REXVW_REW 5.4 6

91
ue−sureπeρtEτΞEλetE−≥tηvηtyEχrτdu≥edEηρEtτχSψu−rμEeveρtsEwηtγE−ρEeνe≥trτρRE−EπuτρE−ρdEtwτE
St−ΣΣedEλetsEηρEtγeEΞηρ−νEst−teEηρE≥τννηsητρsE−tE nτrπuν−bEseeEtext±E|e~EwηtγEtγeEi|ti{Edete≥tτrTE
EuropeanpPhysicalpJournalpCRE2017RE^^REXXV

4.2 5
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90 ue−sureπeρtEτΞEtγeEr−tητEτΞE≥rτssEse≥tητρsEΞτrEηρ≥νusηveEηsτν−tedSχγτtτρEχrτdu≥tητρEηρEχχE≥τννηsητρsE
−tEMEsψrt{s}ENEeEWYE−ρdE_E|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2019REXVWaREW 5.4 5

89 ue−sureπeρtEτΞEdηΞΞereρtη−νE≥rτssSse≥tητρsEτΞE−EsηρΣνeEtτχEψu−rμEχrτdu≥edEηρE−ssτ≥η−tητρEwηtγE−E
∕τsτρE−tEwηtγEi|ti{TEEuropeanpPhysicalpJournalpCRE2018RE^_REW_] 4.2 5

88 ue−sureπeρtEτΞE∕Sγ−drτρEχ−ηrEχrτdu≥tητρEwηtγEtγeEi|ti{Edete≥tτrEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tEME
sψrt{s}e_ENE|e~TEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 5

87 ue−sureπeρtEτΞEΞτurSλetEdηΞΞereρtη−νE≥rτssEse≥tητρsEηρEMEsψrt{s}e_ENE|e~EχrτtτρSχrτtτρE≥τννηsητρsE
usηρΣEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REWS^] 5.4 5

86 ˛�VE−ρdE˛�´flVEχτν−rηz−tητρEπe−sureπeρtsE−tE_VVEEoe~U≥TEPhysicalpReviewpDRE2007RE^[RE 4.9 5

85 jr−ρ≥γηρΣEr−tητEπe−sureπeρtEτΞEtγeEde≥−yEsMtNESSfEeMPNeMSNπuMPNπuMSNTEPhysicalpReviewpLettersRE2001
RE_^REWWW_VX 7.4 5

84
ue−sureπeρtsEτΞEtγeEχrτdu≥tητρE≥rτssSse≥tητρEΞτrE−E—E∕τsτρEηρE−ssτ≥η−tητρEwηtγE∕SλetsEηρE
χrτtτρSχrτtτρE≥τννηsητρsE−tEMEsψrt{s}ENEeEWYE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergyp
PhysicsRE2020REXVXVREW

5.4 5

83
{e−r≥γEΞτrEtγeEppESfEME∕τverνηρe{∕}∕τverνηρe{∕}ENEχrτ≥essEvη−Eve≥tτrS∕τsτρEΞusητρEχrτdu≥tητρEusηρΣE
χrτtτρSχrτtτρE≥τννηsητρsE−tEMEsψrt{s}ENEeEWYE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergyp
PhysicsRE2020REXVXVREW

5.4 5

82 w∕serv−tητρEτΞEtγeE−ssτ≥η−tedEχrτdu≥tητρEτΞE−EtτχEψu−rμE−ρdE−E—E∕τsτρEηρEχχE≥τννηsητρsE−tEMEsψrt{s}ENeE
WYE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 5

81 ue−sureπeρtEτΞEνηΣγtS∕ySνηΣγtEs≥−tterηρΣE−ρdEse−r≥γEΞτrE−xητρSνημeEχ−rtη≥νesEwηtγEXTXEρ∕â��WEτΞEx∕Px∕E
d−t−EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2021REXVXWREW 5.4 5

80
{e−r≥γEΞτrEχ−ηrEχrτdu≥tητρEτΞEs≥−ν−rEνeχtτψu−rμsEde≥−yηρΣEηρtτEΞηrstSEτrEse≥τρdSΣeρer−tητρEνeχtτρsE
−ρdEtτχEψu−rμsEηρEχrτtτρâ��χrτtτρE≥τννηsητρsE−tEMsψrt{s}NEeEWYE|e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanp
PhysicalpJournalpCRE2021RE_WREW

4.2 5

79
ue−sureπeρtEτΞEeveρtSsγ−χeEτ∕serv−∕νesEηρE nτrπuν−bEseeEtext±EeveρtsEηρE≥τννηsητρsE−tE nτrπuν−bE
seeEtext±´  nτrπuν−bEseeEtext±EwηtγEtγeEi|ti{Edete≥tτrE−tEtγeEtpkTEEuropeanpPhysicalpJournalpCRE2016RE
^]REY^[

4.2 5

78 ue−sureπeρtEτΞEtγeEreν−tηveEwηdtγEdηΞΞereρ≥eEτΞEtγeEME{j}^Vγ∕τx{S}E{τverνηρe{j}}^VENEsysteπEwηtγE
tγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 5

77 lηΞΞereρtη−νE≥rτssSse≥tητρEπe−sureπeρtsEΞτrEtγeEeνe≥trτwe−μEχrτdu≥tητρEτΞEdηλetsEηρE−ssτ≥η−tητρE
wηtγE−E—E∕τsτρEηρEχrτtτρâ��χrτtτρE≥τννηsητρsE−tEi|ti{TEEuropeanpPhysicalpJournalpCRE2021RE_WREW 4.2 5

76 {e−r≥γEΞτrEd−rμEπ−tterEηρE−ssτ≥η−tητρEwηtγE−ρEeρerΣetη≥EχγτtτρEηρEχχE≥τννηsητρsE−tEMEsψrt{s}ENEeEWYE|e~E
wηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2021REXVXWREW 5.4 5

75 ue−sureπeρtEτΞE≥τντurEΞντwEusηρΣEλetSχuννEτ∕serv−∕νesEηρEeveρtsEwηtγEtγeEi|ti{EexχerηπeρtE−tTE
EuropeanpPhysicalpJournalpCRE2018RE^_RE_Z^ 4.2 5

74 ue−sureπeρtEτΞEtγeEηρ≥νusηveE−ρdEΞηdu≥η−νEχrτdu≥tητρE≥rτssSse≥tητρsEηρEtγeEνeχtτρPλetsE≥γ−ρρeνEηρE
≥τννηsητρsE−tEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2018RE^_REZ_^ 4.2 5

73 ue−sureπeρtEτΞEλetE−≥tηvηtyEηρEtτχEψu−rμEeveρtsEusηρΣEtγeEe˛…EΞηρ−νEst−teEwηtγEtwτE∕St−ΣΣedEλetsEηρEχχE
≥τννηsητρsE−tEMEsψrt{s}e_ENE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 4

(2016-2019)
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72 iEdτu∕νeSsηdedEsηνη≥τρEπη≥rτSstrηχE{uχerSuτduνeEΞτrEtγeEi|ti{EqρρerElete≥tτrEuχΣr−deEηρEtγeE
pηΣγStuπηρτsηtyEtpkTEJournalpofpInstrumentationRE2014REaRExVXVVYSxVXVVY 1 4

71 {e−r≥γEΞτrEγe−vyEdη∕τsτρEresτρ−ρ≥esEηρEseπηνeχtτρη≥EΞηρ−νEst−tesEηρEχχE≥τννηsητρsE−tEMsψrt{s}eWYNE|e~E
wηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 4

70 iνηΣρπeρtEτΞEtγeEi|ti{EqρρerElete≥tτrEηρEzuρEXTEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 4

69 ue−sureπeρtEτΞErUˇ�Eχrτdu≥tητρEηρE−ssτ≥η−tητρEwηtγE−E‘´–E∕τsτρEwηtγEχχEd−t−E−tE_E|e~TEJournalpofp
HighpEnergypPhysicsRE2020REXVXVREW 5.4 4

68
ue−sureπeρtEτΞEtγeEηρ≥νusηveE≥rτssSse≥tητρEΞτrEtγeEχrτdu≥tητρEτΞEλetsEηρE−ssτ≥η−tητρEwηtγE−E—E∕τsτρE
ηρEχrτtτρâ��χrτtτρE≥τννηsητρsE−tE_E|e~EusηρΣEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2019RE
^aREW

4.2 4

67
ue−sureπeρtsEτΞEdηΞΞereρtη−νE≥rτssEse≥tητρsEτΞEtτχEψu−rμEχ−ηrEχrτdu≥tητρEηρE−ssτ≥η−tητρEwηtγEλetsEηρE
χχE≥τννηsητρsE−tEMEsψrt{s}eWYENE|e~EusηρΣEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2018RE
XVW_REW

5.4 4

66 {e−r≥γEΞτrEd−rμEπ−tterEχrτdu≥edEηρE−ssτ≥η−tητρEwηtγE−EsηρΣνeEtτχEψu−rμEηρEMsψrt{s}eWYNE|e~EMχχNE
≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2021RE_WREW 4.2 4

65
{e−r≥γEΞτrEdηλetEresτρ−ρ≥esEηρEeveρtsEwηtγE−ρEηsτν−tedE≥γ−rΣedEνeχtτρEusηρΣEMEsψrt{s}ENEeEWYE|e~E
χrτtτρSχrτtτρE≥τννηsητρEd−t−E≥τννe≥tedE∕yEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2020RE
XVXVREW

5.4 3

64 ue−sureπeρtEτΞEντρΣSr−ρΣeEtwτSχ−rtη≥νeE−zηπutγ−νE≥τrreν−tητρsEηρE—S∕τsτρEt−ΣΣedEχχE≥τννηsητρsE−tE
Msψrt{s}e_NE−ρdEWYE|e~TEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 3

63 ue−sureπeρtEτΞEχτν−rηs−tητρEηρEde≥−ysEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tE|e~EwηtγEtγeEi|ti{Edete≥tτrTE
EuropeanpPhysicalpJournalpCRE2018RE^_REW]Y 4.2 3

62 {e−r≥γEΞτrEex≥ηtedEeνe≥trτρsEsηρΣνyEχrτdu≥edEηρEχrτtτρâ��χrτtτρE≥τννηsητρsE−tEIIsψrt{s}E~e~WY~textE
{|e}textE{~}IIEwηtγEtγeEi|ti{EexχerηπeρtE−tEtγeEtpkTEEuropeanpPhysicalpJournalpCRE2019RE^aRE 4.2 3

61 ue−sureπeρtEτΞEtγeEμEtEsχνηttηρΣEs≥−νesEηρE—ESfEâ��â��EeveρtsEηρEχχE≥τννηsητρsE−tEMEsψrt{s}e_ENE|e~EwηtγEtγeE
i|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 3

60
mνe≥trη≥−νEχerΞτrπ−ρ≥eEτΞE−Esηνη≥τρEπη≥rτSstrηχEsuχerSπτduνeEχrτtτtyχeEΞτrEtγeEpηΣγStuπηρτsηtyEtpkE
≥τννηderTENuclearpInstrumentspandpMethodspinpPhysicspResearch,pSectionpA:pAccelerators,pSpectrometers,p
DetectorspandpAssociatedpEquipmentRE2013RE]aaREWVXSWV]

1.2 3

59
leveντχπeρtEτΞE−Esηνη≥τρSπη≥rτstrηχEsuχerEπτduνeEχrτtτtyχeEΞτrEtγeEγηΣγEνuπηρτsηtyEtpkTENuclearp
InstrumentspandpMethodspinpPhysicspResearch,pSectionpA:pAccelerators,pSpectrometers,pDetectorspandp
AssociatedpEquipmentRE2013RE]aaREa^SWVW

1.2 3

58 lτu∕νeSsηdedEsηνη≥τρEstrηχEπτduνesEΞτrEtγeEi|ti{Etr−≥μerEuχΣr−deEηρEtγeEpηΣγStuπηρτsηtyEtpkTE
JournalpofpInstrumentationRE2011RE]REkWWVVXSkWWVVX 1 3

57 {e−r≥γEΞτrEtγeEstSSfχηEVEχηEVEePeSEde≥−yEηρEtγeEs|e~EexχerηπeρtTEPhysicalpReviewpLettersRE2002RE_aREXWW_VW7.4 3

56 ue−sureπeρtEτΞEIIs_{^VIIE−ρdEIIt−π∕d−E^VIIEχrτdu≥tητρEηρEIItE∕−r{t}IIEdηνeχtτρη≥EeveρtsEηρEχχE
≥τννηsητρsE−tEIIsψrt{s}EeIIE^E|e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2019RE^aREW 4.2 3

55 leterπηρ−tητρEτΞEλetE≥−νη∕r−tητρE−ρdEeρerΣyEresτνutητρEηρEχrτtτρâ��χrτtτρE≥τννηsητρsE−tEMsψrt{s}EeE
_~γ∕τxE{|e~}NEusηρΣEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 3

Kazunori Hanagaki
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54 ue−sureπeρtEτΞEtγeEηρ≥νusηveEλetE≥rτssSse≥tητρEηρEχrτtτρSχrτtτρE≥τννηsητρsE−tEMEsψrt{s}e^ENE|e~EusηρΣE
ZT[EΞ∕â��WEτΞEd−t−EwηtγEtγeEi|ti{Edete≥tτrE2015REXVW[REW 3

53 ze≥τρstru≥tητρE−ρdEηdeρtηΞη≥−tητρEτΞE∕ττstedEdηSˇ�EsysteπsEηρE−Ese−r≥γEΞτrEpηΣΣsE∕τsτρEχ−ηrsEusηρΣEWYE
|e~EχrτtτρSχrτtτρE≥τννηsητρEd−t−EηρEi|ti{TEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 3

52
{e−r≥γEΞτrEdτu∕νyE−ρdEsηρΣνyE≥γ−rΣedEpηΣΣsE∕τsτρsEde≥−yηρΣEηρtτEve≥tτrE∕τsτρsEηρEπuνtηSνeχtτρEΞηρ−νE
st−tesEwηtγEtγeEi|ti{Edete≥tτrEusηρΣEχrτtτρSχrτtτρE≥τννηsητρsE−tEMEsψrt{π−tγrπ{s}}ENEeEWYE|e~TE
JournalpofpHighpEnergypPhysicsRE2021REXVXWREW

5.4 3

51 ue−sureπeρtEτΞEγ−drτρη≥EeveρtEsγ−χesEηρEγηΣγSχ|EπuνtηλetEΞηρ−νEst−tesE−tEMEsψrt{s}ENEeEWYE|e~EwηtγE
tγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2021REXVXWREW 5.4 3

50 ue−sureπeρtEτΞEdηstrη∕utητρsEseρsηtηveEtτEtγeEuρderνyηρΣEeveρtEηρEηρ≥νusηveE—E∕τsτρEχrτdu≥tητρEηρE
χχE≥τννηsητρsE−tEMsψrt{s}NEeEWYE|e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2019RE^aREW 4.2 2

49 ue−sureπeρtEτΞEtγeE—MSfEâ��Pâ��â��N˛‡Eχrτdu≥tητρE≥rτssSse≥tητρEηρEχχE≥τννηsητρsE−tEMEsψrt{s}ENEeEWYE|e~EwηtγE
tγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 2

48 {e−r≥γEΞτrEντwSs≥−νeEΣr−vηtyEsηΣρ−turesEηρEπuνtηSλetEΞηρ−νEst−tesEwηtγEtγeEi|ti{Edete≥tτrE−tEME
sψrt{s}e_ENE|e~TEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 2

47
{e−r≥γEΞτrEzSχ−rηtySvητν−tηρΣEsuχersyππetryEηρE−EΞηρ−νEst−teE≥τρt−ηρηρΣEνeχtτρsE−ρdEπ−ρyEλetsEwηtγE
tγeEi|ti{EexχerηπeρtEusηρΣEMsψrt{s}EeEWYγ∕τxE{E|e~}NEχrτtτρâ��χrτtτρE≥τννηsητρEd−t−TEEuropeanp
PhysicalpJournalpCRE2021RE_WREW

4.2 2

46
{e−r≥γEΞτrEd−rμEπ−tterEηρEeveρtsEwηtγEπηssηρΣEtr−ρsverseEπτπeρtuπE−ρdE−EpηΣΣsE∕τsτρEde≥−yηρΣE
ηρtτEtwτEχγτtτρsEηρEχχE≥τννηsητρsE−tEMEsψrt{s}ENEeEWYE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighp
EnergypPhysicsRE2021REXVXWREW

5.4 2

45 ue−sureπeρtEτΞEtγeEηρ≥νusηveEηsτν−tedSχγτtτρE≥rτssEse≥tητρEηρEχχE≥τννηsητρsE−tEMEsψrt{s}ENEeEWYE|e~E
usηρΣEY]EΞ∕â��WEτΞEi|ti{Ed−t−TEJournalpofpHighpEnergypPhysicsRE2019REXVWaREW 5.4 2

44
ue−sureπeρtsEτΞEηρ≥νusηveE−ρdEdηΞΞereρtη−νE≥rτssSse≥tητρsEτΞE≥τπ∕ηρedEMEtτverνηρe{t}Σ−ππ−ENE−ρdE
t‘˛‡Eχrτdu≥tητρEηρEtγeEe˛…E≥γ−ρρeνE−tEWYE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysics
RE2020REXVXVREW

5.4 2

43 ue−sureπeρtEτΞEηsτν−tedSχγτtτρEχνusEtwτSλetEχrτdu≥tητρEηρEχχE≥τννηsητρsE−tEMEsψrt{s}ENEeEWYE|e~EwηtγE
tγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 2

42 wχtηπηs−tητρEτΞEν−rΣeSr−dηusEλetEre≥τρstru≥tητρEΞτrEtγeEi|ti{Edete≥tτrEηρEWYE|e~Eχrτtτρâ��χrτtτρE
≥τννηsητρsTEEuropeanpPhysicalpJournalpCRE2021RE_WREW 4.2 2

41 {e−r≥γEΞτrEsuχersyππetryEηρEeveρtsEwηtγEΞτurEτrEπτreE≥γ−rΣedEνeχtτρsEηρEWYaEΞ∕â��WEτΞEMEsψrt{s}ENEeE
WYE|e~EχχE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2021REXVXWREW 5.4 2

40 ue−sureπeρtEτΞE——Eχrτdu≥tητρEηρEtγeEâ��â�� ˛‰ ˛‰EΞηρ−νEst−teEwηtγEtγeEi|ti{Edete≥tτrEηρEχχE≥τννηsητρsE−tEME
sψrt{s}ENEeEWYE|e~TEJournalpofpHighpEnergypPhysicsRE2019REXVWaREW 5.4 2

39 ue−sureπeρtEτΞEM‘^{χπE}NS∕τsτρE−ρdE—S∕τsτρEχrτdu≥tητρE≥rτssSse≥tητρsEηρEχχE≥τννηsητρsE−tE
Msψrt{s}eXT^]NE|e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2019RE^aREW 4.2 2

38
ue−sureπeρtsEτΞEtτχSψu−rμEχ−ηrEsηρΣνeSE−ρdEdτu∕νeSdηΞΞereρtη−νE≥rτssSse≥tητρsEηρEtγeE−ννSγ−drτρη≥E
≥γ−ρρeνEηρEχχE≥τννηsητρsE−tEMEsψrt{π−tγrπ{s}}ENEeEWYE|e~EusηρΣEtγeEi|ti{Edete≥tτrTEJournalpofpHighp
EnergypPhysicsRE2021REXVXWREW

5.4 2

37 iEse−r≥γEΞτrE−ρEex≥ηtedEπuτρEde≥−yηρΣEtτE−EπuτρE−ρdEtwτEλetsEηρχχ≥τννηsητρsE−tE
Isψrt{s}cec_c{rπ{|e~}}IEwηtγEtγeEi|ti{Edete≥tτrTENewpJournalpofpPhysicsRE2016REW_REV^YVXW 2.9 1

(2016-2015)

31



36 ue−sureπeρtEτΞEtγeE≥γ−rΣeE−syππetryEηρEtτχSψu−rμEχ−ηrEχrτdu≥tητρEηρEtγeEνeχtτρSχνusSλetsEΞηρ−νE
st−teEηρEχχE≥τννηsητρEd−t−E−tEMsψrt{s}e_Rπ−tγrπE|e~{}NEwηtγEtγeEi|ti{Edete≥tτrE2016RE^]REW 1

35 ue−sureπeρtEτΞEtγeE‘S∕τsτρEπ−ssEηρEχχE≥τννηsητρsE−tEMsψrt{s}e^REγ∕τxE{|e~}NEwηtγEtγeEi|ti{E
dete≥tτrE2018RE^_REW 1

34 {e−r≥γEΞτrEdτu∕νyE≥γ−rΣedEpηΣΣsE∕τsτρEχrτdu≥tητρEηρEπuνtηSνeχtτρEΞηρ−νEst−tesEwηtγEtγeEi|ti{E
dete≥tτrEusηρΣEχrτtτρâ��χrτtτρE≥τννηsητρsE−tEMsψrt{s}eWYRtextE{|e~}NE2018RE^_REW 1

33 {e−r≥γEΞτrEtτχEsψu−rμsEηρEeveρtsEwηtγE−EpηΣΣsEτrE—E∕τsτρEusηρΣEWYaEΞ∕M^{SW}NEτΞEχχE≥τννηsητρEd−t−E−tE
Msψrt{s}eWYNE|e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 1

32 {e−r≥γEΞτrEγe−vyEresτρ−ρ≥esEde≥−yηρΣEηρtτE−E‘EτrE—E∕τsτρE−ρdE−EpηΣΣsE∕τsτρEηρEΞηρ−νEst−tesEwηtγE
νeχtτρsE−ρdE∕SλetsEηρEY]EΞ∕â��WEτΞEMEsψrt{s}eWYENE|e~EχχE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrE2018REXVW_REW 1

31 ue−sureπeρtEτΞEdηΞΞereρtη−νE≥rτssEse≥tητρsEΞτrEsηρΣνeEdηΞΞr−≥tηveEdηssτ≥η−tητρEηρEMEsψrt{s}ENEeE_E|e~EχχE
≥τννηsητρsEusηρΣEtγeEi|ti{EitniEsχe≥trτπeterTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 1

30
{e−r≥γEΞτrEdηre≥tEχrτdu≥tητρEτΞEeνe≥trτwe−μηρτsEηρEΞηρ−νEst−tesEwηtγEπηssηρΣEtr−ρsverseEπτπeρtuπE
−ρdE−EpηΣΣsE∕τsτρEde≥−yηρΣEηρtτEχγτtτρsEηρEχχE≥τννηsητρsE−tEMEsψrt{s}ENEeEWYE|e~EwηtγEtγeEi|ti{E
dete≥tτrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW

5.4 1

29
{e−r≥γEΞτrEpηΣΣsE∕τsτρEχrτdu≥tητρEηρE−ssτ≥η−tητρEwηtγE−EγηΣγSeρerΣyEχγτtτρEvη−Eve≥tτrS∕τsτρE
ΞusητρEwηtγEde≥−yEηρtτE∕τttτπEψu−rμEχ−ηrsE−tEMEsψrt{s}ENEeEWYE|e~EwηtγEtγeEi|ti{Edete≥tτrTEJournalpofp
HighpEnergypPhysicsRE2021REXVXWREW

5.4 1

28
leterπηρ−tητρEτΞEtγeEχ−rtτρEdηstrη∕utητρEΞuρ≥tητρsEτΞEtγeEχrτtτρEΞrτπEi|ti{Eπe−sureπeρtsEτΞE
dηΞΞereρtη−νE‘´–E−ρdE—E∕τsτρEχrτdu≥tητρEηρE−ssτ≥η−tητρEwηtγEλetsTEJournalpofpHighpEnergypPhysicsRE2021
REXVXWREW

5.4 1

27 iEse−r≥γEΞτrEtγeEde≥−ysEτΞEstτχχedEντρΣSνηvedEχ−rtη≥νesE−tEMEsψrt{π−tγrπ{s}}ENEeEWYE|e~EwηtγEtγeE
i|ti{Edete≥tτrTEJournalpofpHighpEnergypPhysicsRE2021REXVXWREW 5.4 1

26 ue−sureπeρtEτΞEsηρΣνeEtτχSψu−rμEχrτdu≥tητρEηρE−ssτ≥η−tητρEwηtγE−E‘E∕τsτρEηρEtγeEsηρΣνeSνeχtτρE
≥γ−ρρeνE−tEMsψrt{s}EeE_RtextE{|e~}NEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalpJournalpCRE2021RE_WREW 4.2 1

25
ue−sureπeρtsEτΞEtγeEηρ≥νusηveE−ρdEdηΞΞereρtη−νEχrτdu≥tητρE≥rτssEse≥tητρsEτΞE−EtτχSψu−rμâ��−ρtηψu−rμE
χ−ηrEηρE−ssτ≥η−tητρEwηtγE−E—E∕τsτρE−tEMsψrt{s}EeEWYNE|e~EwηtγEtγeEi|ti{Edete≥tτrTEEuropeanpPhysicalp
JournalpCRE2021RE_WREW

4.2 1

24 {e−r≥γEΞτrEχγeρτπeρ−E∕eyτρdEtγeE{t−ρd−rdEuτdeνEηρEeveρtsEwηtγEν−rΣeE∕SλetEπuνtηχνη≥ηtyEusηρΣEtγeE
i|ti{Edete≥tτrE−tEtγeEtpkTEEuropeanpPhysicalpJournalpCRE2021RE_WREW 4.2 1

23
{e−r≥γEΞτrE≥γ−rΣηρτâ��ρeutr−νηρτEχ−ηrEχrτdu≥tητρEηρEΞηρ−νEst−tesEwηtγEtγreeEνeχtτρsE−ρdEπηssηρΣE
tr−ρsverseEπτπeρtuπEηρEIIsψrt{s}EeEWYII´ |e~EχχE≥τννηsητρsEwηtγEtγeEi|ti{Edete≥tτrTEEuropeanp
PhysicalpJournalpCRE2021RE_WREW

4.2 1

22 kτρΞηΣur−tητρE−ρdEχerΞτrπ−ρ≥eEτΞEtγeEi|ti{E∕SλetEtrηΣΣersEηρEzuρEXTEEuropeanpPhysicalpJournalpCRE
2021RE_WREW 4.2 1

21 leterπηρ−tητρEτΞEtγeEχ−rtτρEdηstrη∕utητρEΞuρ≥tητρsEτΞEtγeEχrτtτρEusηρΣEdηverseEi|ti{Ed−t−EΞrτπEχχE
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