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^~ταoxE{{ν~}NEusψnρEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2020QE^UQEV 4.2 3

578 zνarγτEπorEMEtovνrlψnν{t}ENErνsonanγνsEψnEπullyEτaμronψγEπψnalEstatνsEψnEppEγollψsψonsEatEMEsqrt{s}ENEdEVXE
{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2020QEWUWUQEV 5.4 6

577 yνγonstruγtψonEanμEψμνntψπψγatψonEoπEαoostνμEμψRˇ�EsystνmsEψnEaEsνarγτEπorEoψρρsEαosonEpaψrsEusψnρEVXE
{ν~EprotonRprotonEγollψsψonEμataEψnEh{shzSEJournaliofiHighiEnergyiPhysicsQE2020QEWUWUQEV 5.4 3

576 thjhjvEppEtνstRανamEwψtτEτψρτEνnνrρyEpτotonsSEPhysicsiiniMedicineiandiBiologyQE2020QE[ZQEWYZUW] 3.8 3

575
ztrψpEsνnsorEpνrπormanγνEψnEprototypνEmoμulνsEαuψltEπorEh{shzEp{kSENucleariInstrumentsiandi
MethodsiiniPhysicsiResearchviSectioniA:iAcceleratorsviSpectrometersviDetectorsiandiAssociatedi
EquipmentQE2020QE_]^QEV[YYUW

1.2 1

574 wνrπormanγνEoπEtτνEmψssψnρEtransvνrsνEmomνntumEtrψρρνrsEπorEtτνEh{shzEμνtνγtorEμurψnρEyunRWE
μataEtakψnρSEJournaliofiHighiEnergyiPhysicsQE2020QEWUWUQEV 5.4 8

573 {τνEhijVXUEαarrνlEmoμulνEprototypψnρEproρrammνEπorEtτνEh{shzEstrψpEtraγkνrSEJournaliofi
InstrumentationQE2020QEVZQEwU_UUYRwU_UUY 1 5

572 zνarγτEπorEnνwEnonRrνsonantEpτνnomνnaEψnEτψρτRmassEμψlνptonEπψnalEstatνsEwψtτEtτνEh{shzE
μνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2020QEWUWUQEV 5.4 9

571 tνasurνmνntsEoπEtτνEoψρρsEαosonEψnγlusψvνEanμEμψππνrνntψalEπψμuγψalEγrossEsνγtψonsEψnEtτνEYMνllENE
μνγayEγτannνlEatEMsqrt{s}NEdEVXE{ν~SEEuropeaniPhysicaliJournaliCQE2020QE^UQEV 4.2 9

570
zνarγτEπorEμψrνγtEproμuγtψonEoπEνlνγtrowνakψnosEψnEπψnalEstatνsEwψtτEonνElνptonQEmψssψnρEtransvνrsνE
momνntumEanμEaEoψρρsEαosonEμνγayψnρEψntoEtwoEαRjνtsEψnEMppNEγollψsψonsEatEMsqrt{s}dVXNE{ν~EwψtτE
tτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2020QE^UQEV

4.2 13

569
tνasurνmνntsEoπEtτνEproμuγtψonEγrossRsνγtψonEπorEaE—EαosonEψnEassoγψatψonEwψtτEαRjνtsEψnE
protonRprotonEγollψsψonsEatEMEsqrt{s}ENEdEVXE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyi
PhysicsQE2020QEWUWUQEV

5.4 5

568
zνarγτEπorEtτνEooEReEMEαovνrlψnν{α}αovνrlψnν{α}ENEproγνssEvψaEvνγtorRαosonEπusψonEproμuγtψonEusψnρE
protonRprotonEγollψsψonsEatEMEsqrt{s}ENEdEVXE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyi
PhysicsQE2020QEWUWUQEV

5.4 5

567 vαsνrvatψonEoπEtτνEassoγψatνμEproμuγtψonEoπEaEtopEquarkEanμEaE—EαosonEψnEppEγollψsψonsEatEMEsqrt{s}ENdE
VXE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2020QEWUWUQEV 5.4 5

(2020-2020)

5



566
jτarρνEγollνγtψonEstuμyEwψtτEtτνEh{shzEp{kEprototypνEsψlψγonEstrψpEsνnsorsEh{shzV]szSENucleari
InstrumentsiandiMethodsiiniPhysicsiResearchviSectioniA:iAcceleratorsviSpectrometersviDetectorsiandi
AssociatediEquipmentQE2020QE_^XQEV[YYWW

1.2 1

565 tνasurνmνntsEoπEtopRquarkEpaψrEspψnEγorrνlatψonsEψnEtτνEMνmuENEγτannνlEatEMsqrt{s}EdEVXNE{ν~EusψnρE
ppEγollψsψonsEψnEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2020QE^UQEV 4.2 8

564
iνllνEppEpψxνlEμνtνγtoraEwνrπormanγνEoπEπψnalEklwml{EmoμulνsSENucleariInstrumentsiandiMethodsiini
PhysicsiResearchviSectioniA:iAcceleratorsviSpectrometersviDetectorsiandiAssociatediEquipmentQE2020QE
_Z^QEV[WWWW

1.2 0

563 tνasurνmνntEoπEtτνEγrossRsνγtψonEanμEγτarρνEasymmνtryEoπE‘EαosonsEproμuγνμEψnEprotonâ��protonE
γollψsψonsEatEMsqrt{s}d^~tνxtE{{ν~}NEwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2019QE]_QEV 4.2 11

562
tνasurνmνntEoπEjνtRsuαstruγturνEoαsνrvaαlνsEψnEtopEquarkQE‘EαosonEanμElψρτtEjνtEproμuγtψonEψnE
protonRprotonEγollψsψonsEatEMEsqrt{s}ENEdEVXE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyi
PhysicsQE2019QEWUV_QEV

5.4 8

561 llνγtronErνγonstruγtψonEanμEψμνntψπψγatψonEψnEtτνEh{shzEνxpνrψmνntEusψnρEtτνEWUVZEanμEWUV[EsojE
protonâ��protonEγollψsψonEμataEatEMsqrt{s}EdEVXNEMtνxtE{{ν~}NSEEuropeaniPhysicaliJournaliCQE2019QE]_QEV 4.2 37

560 tνasurνmνntEoπEμψstrψαutψonsEsνnsψtψvνEtoEtτνEunμνrlyψnρEνvνntEψnEψnγlusψvνE—EαosonEproμuγtψonEψnE
ppEγollψsψonsEatEMsqrt{s}NEdEVXE{ν~EwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2019QE]_QEV 4.2 2

559
zνarγτνsEπorEsγalarElνptoquarksEanμEμψππνrνntψalEγrossRsνγtψonEmνasurνmνntsEψnEμψlνptonâ��μψjνtE
νvνntsEψnEprotonâ��protonEγollψsψonsEatEaEγνntrνRoπRmassEνnνrρyEoπEMvarvνγ{sqrt{s}}NEdEVXE{ν~EwψtτEtτνE
h{shzEνxpνrψmνntSEEuropeaniPhysicaliJournaliCQE2019QE]_QEV

4.2 15

558 klwml{EpψxνlEμνtνγtorEψnEtτνEiνllνEppEνxpνrψmνntSENucleariInstrumentsiandiMethodsiiniPhysicsi
ResearchviSectioniA:iAcceleratorsviSpectrometersviDetectorsiandiAssociatediEquipmentQE2019QE_X[QE[Z]R[Z_1.2

557 zνarγτEπorEsψnρlνEproμuγtψonEoπEvνγtorRlψkνEquarksEμνγayψnρEψntoE‘αEψnEppEγollψsψonsEatEMEsqrt{s}ENEdEVXE
{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2019QEWUV_QEV 5.4 14

556 zνarγτEπorEtopRquarkEμνγaysEtEReEoqEwψtτEX[Eπαâ��VEoπEppEγollψsψonEμataEatEMEsqrt{s}ENEdEVXE{ν~EwψtτEtτνE
h{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2019QEWUV_QEV 5.4 13

555
tνasurνmνntEoπE~oQEMEmatτrm{o}toEmatτrm{α}ovνrlψnν{matτrm{α}}ENEproμuγtψonEasEaEπunγtψonEoπE
tτνEvνγtorRαosonEtransvνrsνEmomνntumEψnEVXE{ν~EppEγollψsψonsEwψtτEtτνEh{shzEμνtνγtorSEJournaliofi
HighiEnergyiPhysicsQE2019QEWUV_QEV

5.4 8

554
hssνmαlyEanμEνlνγtrψγalEtνstsEoπEtτνEπψrstEπullRsψzνEπorwarμEmoμulνEπorEtτνEh{shzEp{kEztrψpEμνtνγtorSE
NucleariInstrumentsiandiMethodsiiniPhysicsiResearchviSectioniA:iAcceleratorsviSpectrometersvi
DetectorsiandiAssociatediEquipmentQE2019QE_WYQEVVWRVVZ

1.2 1

553
hnnνalψnρEstuμψνsEoπEψrraμψatνμEpRtypνEsνnsorsEμνsψρnνμEπorEtτνEupρraμνEoπEh{shzEpτasνRppEstrψpE
traγkνrSENucleariInstrumentsiandiMethodsiiniPhysicsiResearchviSectioniA:iAcceleratorsviSpectrometersvi
DetectorsiandiAssociatediEquipmentQE2019QE_WYQEVW^RVXW

1.2 2

552 tνasurνmνntsEoπE‘EanμE—EαosonEproμuγtψonEψnEppEγollψsψonsEatEMsqrt{s}dZSUWNE{ν~EwψtτEtτνEh{shzE
μνtνγtorSEEuropeaniPhysicaliJournaliCQE2019QE]_QEV 4.2 12

551 wνrπormanγνEoπEtopRquarkEanμEMvarvνγ{‘}NRαosonEtaρρψnρEwψtτEh{shzEψnEyunEWEoπEtτνEsojSEEuropeani
PhysicaliJournaliCQE2019QE]_QEV 4.2 19

550 tνasurνmνntsEoπEψnγlusψvνEanμEμψππνrνntψalEπψμuγψalEγrossRsνγtψonsEoπEMtαar{t}ρammaENEproμuγtψonEψnE
lνptonψγEπψnalEstatνsEatEMsqrt{s}dVX~tνxtE{{ν~}NEψnEh{shzSEEuropeaniPhysicaliJournaliCQE2019QE]_QEV 4.2 7

549
mψrstEαulkEanμEsurπaγνErνsultsEπorEtτνEh{shzEp{kEztrψpEstνrνoEannulusEsνnsorsSENucleariInstrumentsi
andiMethodsiiniPhysicsiResearchviSectioniA:iAcceleratorsviSpectrometersviDetectorsiandiAssociatedi
EquipmentQE2019QE_WYQEVYWRVY[

1.2 2
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548 llνγtronEanμEpτotonEνnνrρyEγalψαratψonEwψtτEtτνEh{shzEμνtνγtorEusψnρEWUVZâ��WUV[EsojE
protonRprotonEγollψsψonEμataSEJournaliofiInstrumentationQE2019QEVYQEwUXUV]RwUXUV] 1 25

547 zνarγτEπorEμouαlyEγτarρνμEsγalarEαosonsEμνγayψnρEψntoEsamνRsψρnEαosonEpaψrsEwψtτEtτνEh{shzE
μνtνγtorSEEuropeaniPhysicaliJournaliCQE2019QE]_QEZ^ 4.2 20

546
zνarγτEπorEτνavyEtajoranaEorEkψraγEnνutrψnosEanμErψρτtRτanμνμE‘EρauρνEαosonsEψnEπψnalEstatνsEwψtτE
twoEγτarρνμElνptonsEanμEtwoEjνtsEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighi
EnergyiPhysicsQE2019QEWUV_QEV

5.4 21

545 pnEsψtuEγalψαratψonEoπElarρνRraμψusEjνtEνnνrρyEanμEmassEψnEVXE{ν~Eprotonâ��protonEγollψsψonsEwψtτEtτνE
h{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2019QE]_QEV 4.2 16

544 tνasurνmνntEoπEtτνEpτotonEψμνntψπψγatψonEνππψγψνnγψνsEwψtτEtτνEh{shzEμνtνγtorEusψnρEsojEyunEWE
μataEγollνγtνμEψnEWUVZEanμEWUV[SEEuropeaniPhysicaliJournaliCQE2019QE]_QEV 4.2 26

543 tνasurνmνntEoπEtτνEratψoEoπEγrossEsνγtψonsEπorEψnγlusψvνEψsolatνμRpτotonEproμuγtψonEψnEppEγollψsψonsE
atEMEsqrt{s}ENEdEVXEanμE^E{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2019QEWUV_QEV 5.4 5

542 tνasurνmνntEoπEtτνEtopEquarkEmassEψnEtτνEMtαar{t}rψρτtarrowENElνptonPjνtsEγτannνlEπromEMsqrt{s}d^NE
{ν~Eh{shzEμataEanμEγomαψnatψonEwψtτEprνvψousErνsultsSEEuropeaniPhysicaliJournaliCQE2019QE]_QEV 4.2 24

541
tνasurνmνntEoπEtτνEγτarρνEγollνγtψonEψnEψrraμψatνμEmψnψaturνEsνnsorsEπorEtτνEupρraμνEoπEtτνEh{shzE
pτasνRppEstrψpEtraγkνrSENucleariInstrumentsiandiMethodsiiniPhysicsiResearchviSectioniA:iAcceleratorsvi
SpectrometersviDetectorsiandiAssociatediEquipmentQE2019QE_WYQEVZXRVZ_

1.2 4

540
zνarγτEπorEpaψrEproμuγtψonEoπEoψρρsEαosonsEψnEtτνEMEαovνrlψnν{α}αovνrlψnν{α}ENEπψnalEstatνEusψnρE
protonRprotonEγollψsψonsEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyi
PhysicsQE2019QEWUV_QEV

5.4 31

539
kνsψρnEoπEtτνEπψrstEπullEsψzνEh{shzEp{kEstrψpEsνnsorEπorEtτνEνnμγapErνρψonSENucleariInstrumentsiandi
MethodsiiniPhysicsiResearchviSectioniA:iAcceleratorsviSpectrometersviDetectorsiandiAssociatedi
EquipmentQE2019QE_WYQEVX]RVYV

1.2 10

538 jonstraψntsEonEmνμψatorRαasνμEμarkEmattνrEanμEsγalarEμarkEνnνrρyEmoμνlsEusψnρEMEsqrt{s}ENEdEVXE{ν~E
ppEγollψsψonEμataEγollνγtνμEαyEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2019QEWUV_QEV 5.4 31

537 zνarγτEπorElonρRlψvνμEnνutralEpartψγlνsEψnEppEγollψsψonsEatEM{sqrt{s}}EdEVX~{tνxtE{E{ν~}}NEtτatEμνγayEψntoE
μψsplaγνμEτaμronψγEjνtsEψnEtτνEh{shzEγalorψmνtνrSEEuropeaniPhysicaliJournaliCQE2019QE]_QEV 4.2 18

536 zνarγτEπorEoψρρsEαosonEpaψrEproμuγtψonEψnEtτνE‘‘MON‘‘MONEμνγayEγτannνlEusψnρEh{shzEμataE
rνγorμνμEatEMEsqrt{matτrm{s}}ENEdEVXE{ν~SEJournaliofiHighiEnergyiPhysicsQE2019QEWUV_QEV 5.4 12

535 zνarγτEπorElarρνEmψssψnρEtransvνrsνEmomνntumEψnEassoγψatψonEwψtτEonνEtopRquarkEψnEprotonRprotonE
γollψsψonsEatEMEsqrt{s}ENEdEVXE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2019QEWUV_QEV 5.4 7

534
tνasurνmνntEoπEM‘ℓ{pmE}—NEproμuγtψonEγrossEsνγtψonsEanμEρauρνEαosonEpolarψsatψonEψnEppE
γollψsψonsEatEMsqrt{s}EdEVX~tνxtE{{ν~}NEwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2019QE
]_QEV

4.2 20

533 zνarγτνsEπorEtτψrμRρνnνratψonEsγalarElνptoquarksEψnEMEsqrt{s}ENEdEVXE{ν~EppEγollψsψonsEwψtτEtτνEh{shzE
μνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2019QEWUV_QEV 5.4 18

532
zνarγτEπorEsγalarErνsonanγνsEμνγayψnρEψntoE˛…P˛…â��EψnEνvνntsEwψtτEanμEwψtτoutEαRtaρρνμEjνtsEproμuγνμE
ψnEprotonRprotonEγollψsψonsEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyi
PhysicsQE2019QEWUV_QEV

5.4 8

531 {τνEiνllν´ ppEvνrtνxEμνtνγtorEψntνρratψonSENucleariInstrumentsiandiMethodsiiniPhysicsiResearchvi
SectioniA:iAcceleratorsviSpectrometersviDetectorsiandiAssociatediEquipmentQE2019QE_X[QE[V[R[WU 1.2
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530 hEstratνρyEπorEaEρνnνralEsνarγτEπorEnνwEpτνnomνnaEusψnρEμataRμνrψvνμEsψρnalErνρψonsEanμEψtsE
applψγatψonEwψtτψnEtτνEh{shzEνxpνrψmνntSEEuropeaniPhysicaliJournaliCQE2019QE]_QEV 4.2 14

529 tνasurνmνntEoπEπψμuγψalEanμEμψππνrνntψalEM‘ℓP‘ℓRNEproμuγtψonEγrossRsνγtψonsEatEMsqrt{s}dVXNE{ν~E
wψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2019QE]_QEV 4.2 16

528 tνasurνmνntEoπEM‘ℓ{pmE}NRαosonEanμE—RαosonEproμuγtψonEγrossRsνγtψonsEψnEppEγollψsψonsEatE
Msqrt{s}dWS][NE{ν~EwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2019QE]_QEV 4.2 2

527
tνasurνmνntEoπEtτνEψnγlusψvνEγrossRsνγtψonEπorEtτνEproμuγtψonEoπEjνtsEψnEassoγψatψonEwψtτEaE—EαosonE
ψnEprotonâ��protonEγollψsψonsEatE^E{ν~EusψnρEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2019QE
]_QEV

4.2 4

526 h{shzEαRjνtEψμνntψπψγatψonEpνrπormanγνEanμEνππψγψνnγyEmνasurνmνntEwψtτEMt{αar{t}}NEνvνntsEψnEppE
γollψsψonsEatEMsqrt{s}dVXNE{ν~SEEuropeaniPhysicaliJournaliCQE2019QE]_QEV 4.2 43

525
tνasurνmνntsEoπEtopRquarkEpaψrEμψππνrνntψalEanμEμouαlνRμψππνrνntψalEγrossRsνγtψonsEψnEtτνEMνllENPjνtsE
γτannνlEwψtτEppEγollψsψonsEatEMsqrt{s}dVXNE{ν~EusψnρEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliC
QE2019QE]_QEV

4.2 13

524
lvaluatψonEoπEsmzEγontψnuousEsγψntψllatψonEγrystalsEπorEwl{SENucleariInstrumentsiandiMethodsiini
PhysicsiResearchviSectioniA:iAcceleratorsviSpectrometersviDetectorsiandiAssociatediEquipmentQE2019QE
_X[QEX_RYU

1.2

523 ztuμyEoπEsνnsψtψvψtyEanμErνsolutψonEπorEπullErψnρEwl{EprototypνsEαasνμEonEγontψnuousEγrystalsEanμE
analytψγalEmoμνlψnρEoπEtτνElψρτtEμψstrψαutψonSEPhysicsiiniMedicineiandiBiologyQE2019QE[YQEUXZUVZ 3.8 2

522
zνarγτEπorEaμμψtψonalEτνavyEnνutralEoψρρsEanμEρauρνEαosonsEψnEtτνEμψtauEπψnalEstatνEproμuγνμEψnEX[E
παâ��VEoπEppEγollψsψonsEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE
2018QEWUV^QEV

5.4 81

521 tνasurνmνntEoπEtτνEγrossRsνγtψonEπorEproμuγψnρEaE‘EαosonEψnEassoγψatψonEwψtτEaEsψnρlνEtopEquarkEψnE
ppEγollψsψonsEatEMEsqrt{s}dVXENE{ν~EwψtτEh{shzSEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 10

520 tνasurνmνntEoπEtτνERαosonEmassEψnEppEγollψsψonsEatEwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicali
JournaliCQE2018QE]^QEVVU 4.2 59

519 zνarγτEπorEnνwEpτνnomνnaEψnEτψρτRmassEπψnalEstatνsEwψtτEaEpτotonEanμEaEjνtEπromEγollψsψonsEatEdE
VX´ {ν~EwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2018QE]^QEVUW 4.2 7

518 zνarγτEπorEtτνEμψrνγtEproμuγtψonEoπEγτarρψnosEanμEnνutralψnosEψnEπψnalEstatνsEwψtτEtauElνptonsEψnE
γollψsψonsEwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2018QE]^QEVZY 4.2 23

517 tνasurνmνntEoπElonρψtuμψnalEπlowEμνγorrνlatψonsEψnEwαPwαEγollψsψonsEatEanμEZSUWE{ν~EwψtτEtτνE
h{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2018QE]^QEVYW 4.2 35

516 tνasurνmνntEoπEquarkonψumEproμuγtψonEψnEprotonRlνaμEanμEprotonRprotonEγollψsψonsEatEwψtτEtτνE
h{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2018QE]^QEV]V 4.2 35

515 tνasurνmνntEoπEμψππνrνntψalEγrossRsνγtψonsEoπEaEsψnρlνEtopEquarkEproμuγνμEψnEassoγψatψonEwψtτEaE
αosonEatEwψtτEh{shzSEEuropeaniPhysicaliJournaliCQE2018QE]^QEV^[ 4.2 5

514 zνarγτEπorEτνavyErνsonanγνsEψnEtτνEanμEπψnalEstatνsEusψnρEprotonRprotonEγollψsψonsEatE´ EwψtτEtτνE
h{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2018QE]^QEW_X 4.2 41

513 hEsνarγτEπorEpaψrRproμuγνμErνsonanγνsEψnEπourRjνtEπψnalEstatνsEatEwψtτEtτνEh{shzEμνtνγtorSEEuropeani
PhysicaliJournaliCQE2018QE]^QEWZU 4.2 28
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512
zνarγτEπorEτνavyErνsonanγνsEμνγayψnρEψntoEaE‘EorE—EαosonEanμEaEoψρρsEαosonEψnEπψnalEstatνsEwψtτE
lνptonsEanμEαRjνtsEψnEX[Eπαâ��VEoπEMEsqrt{s}dVXENE{ν~EppEγollψsψonsEwψtτEtτνEh{shzEμνtνγtorSEJournaliofi
HighiEnergyiPhysicsQE2018QEWUV^QEV

5.4 26

511 zνarγτEπorEτνavyErνsonanγνsEμνγayψnρEψntoEψnEtτνEπψnalEstatνEψnEγollψsψonsEatEwψtτEtτνEh{shzE
μνtνγtorSEEuropeaniPhysicaliJournaliCQE2018QE]^QEWY 4.2 47

510 kψrνγtEtopRquarkEμνγayEwψμtτEmνasurνmνntEψnEtτνElνptonPjνtsEγτannνlEatEwψtτEtτνEh{shzE
νxpνrψmνntSEEuropeaniPhysicaliJournaliCQE2018QE]^QEVW_ 4.2 11

509 zνarγτEπorE‘E‘T‘E—ErνsonanγνEproμuγtψonEψnEâ��˛‰qqEπψnalEstatνsEψnEppEγollψsψonsEatEMEsqrt{s}dVXENE{ν~E
wψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 22

508 tνasurνmνntEoπEtτνEoψρρsEαosonEγouplψnρEpropνrtψνsEψnEtτνEoEReE——OEReEYâ��EμνγayEγτannνlEatEME
sqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 36

507 tνasurνmνntEoπEψnγlusψvνEjνtEanμEμψjνtEγrossRsνγtψonsEψnEprotonRprotonEγollψsψonsEatEMEsqrt{s}dVXENE
{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 12

506 zνarγτEπorEμarkEmattνrEproμuγνμEψnEassoγψatψonEwψtτEαottomEorEtopEquarksEψnE´ {ν~EγollψsψonsEwψtτE
tτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2018QE]^QEV^ 4.2 32

505 zνarγτEπorEμouαlyEγτarρνμEoψρρsEαosonEproμuγtψonEψnEmultψRlνptonEπψnalEstatνsEwψtτEtτνEh{shzE
μνtνγtorEusψnρEprotonRprotonEγollψsψonsEatSEEuropeaniPhysicaliJournaliCQE2018QE]^QEV__ 4.2 55

504 tνasurνmνntEoπEpolarψsatψonEψnEμνγaysEψnEprotonRprotonEγollψsψonsEatE{ν~EwψtτEtτνEh{shzEμνtνγtorSE
EuropeaniPhysicaliJournaliCQE2018QE]^QEV[X 4.2 3

503 zνarγτνsEπorEτνavyE——EanμE—‘ErνsonanγνsEψnEtτνEâ��â��qqEanμE˛‰˛‰qqEπψnalEstatνsEψnEppEγollψsψonsEatEME
sqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 17

502 zνarγτEπorEpaψrEproμuγtψonEoπEupRtypνEvνγtorRlψkνEquarksEanμEπorEπourRtopRquarkEνvνntsEψnEπψnalE
statνsEwψtτEmultψplνEαRjνtsEwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 23

501 ztuμyEanμEγomparψsonEoπEμψππνrνntEsνnsψtψvψtyEmoμνlsEπorEaEtwoRplanνEjomptonEγamνraSEPhysicsiini
MedicineiandiBiologyQE2018QE[XQEVXZUUY 3.8 12

500
tνasurνmνntEoπEμψππνrνntψalEγrossEsνγtψonsEanμE‘PT‘â��EγrossRsνγtψonEratψosEπorE‘EαosonEproμuγtψonE
ψnEassoγψatψonEwψtτEjνtsEatEMEsqrt{s}d^ENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE
2018QEWUV^QEV

5.4 7

499 {νstsEoπEthjhjvEjomptonEtνlνsγopνEwψtτEYSYYEtν~EρammaEraysSEJournaliofiInstrumentationQE2018QE
VXQEwUZUU]RwUZUU] 1 2

498
zνarγτEπorEtτνEoψρρsEαosonEproμuγνμEψnEassoγψatψonEwψtτEaEvνγtorEαosonEanμEμνγayψnρEψntoEtwoE
spψnRzνroEpartψγlνsEψnEtτνEoEReEaaEReEYαEγτannνlEψnEppEγollψsψonsEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzE
μνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV

5.4 14

497 wrototypψnρEoπEpνtalνtsEπorEtτνEwτasνRppEupρraμνEoπEtτνEsψlψγonEstrψpEtraγkψnρEμνtνγtorEoπEtτνEh{shzE
νxpνrψmνntSEJournaliofiInstrumentationQE2018QEVXQE{UXUUYR{UXUUY 1

496
tνasurνmνntEoπEtτνEME—ρammaEtoEnuEovνrlψnν{nu}ρammaENEproμuγtψonEγrossEsνγtψonEψnEppEγollψsψonsE
atEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorEanμElψmψtsEonEanomalousEtrψplνEρauρνRαosonE
γouplψnρsSEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV

5.4 6

495 wromptEanμEnonRpromptEνllψptψγEπlowEψnEwαPwαEγollψsψonsEatE{νvEwψtτEtτνEh{shzEμνtνγtorSEEuropeani
PhysicaliJournaliCQE2018QE]^QE]^Y 4.2 8
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494 zνarγτEπorEoψρρsEαosonEpaψrEproμuγtψonEψnEtτνEγτannνlEusψnρEγollψsψonEμataErνγorμνμEatE{ν~EwψtτEtτνE
h{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2018QE]^QEVUU] 4.2 21

493 tνasurνmνntEoπEγolourEπlowEusψnρEjνtRpullEoαsνrvaαlνsEψnEνvνntsEwψtτEtτνEh{shzEνxpνrψmνntEatSE
EuropeaniPhysicaliJournaliCQE2018QE]^QE^Y] 4.2 5

492 hnρularEanalysψsEoπEiEUEμEEReErO˛…P˛…â��EμνγaysEψnEppEγollψsψonsEatEMEsqrt{s}d^ENE{ν~EwψtτEtτνEh{shzE
μνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 44

491
zνarγτEπorEaEnνwEτνavyEρauρνRαosonErνsonanγνEμνγayψnρEψntoEaElνptonEanμEmψssψnρEtransvνrsνE
momνntumEψnEX[EπαEoπEγollψsψonsEatE´ {ν~EwψtτEtτνEh{shzEνxpνrψmνntSEEuropeaniPhysicaliJournaliCQE
2018QE]^QEYUV

4.2 23

490
zνarγτEπorEμarkEmattνrEψnEνvνntsEwψtτEaEτaμronψγallyEμνγayψnρEvνγtorEαosonEanμEmψssψnρEtransvνrsνE
momνntumEψnEppEγollψsψonsEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyi
PhysicsQE2018QEWUV^QEV

5.4 15

489
tνasurνmνntsEoπEμψππνrνntψalEγrossEsνγtψonsEoπEtopEquarkEpaψrEproμuγtψonEψnEassoγψatψonEwψtτEjνtsEψnE
ppEγollψsψonsEatEMEsqrt{s}dVXENE{ν~EusψnρEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2018QE
WUV^QEV

5.4 4

488
zνarγτEπorEoψρρsEαosonEpaψrEproμuγtψonEψnEtτνEMEupρammaEupρammaEαovνrlψnν{α}ENEπψnalEstatνEwψtτE
VXE{ν~EppEγollψsψonEμataEγollνγtνμEαyEtτνEh{shzEνxpνrψmνntSEJournaliofiHighiEnergyiPhysicsQE2018QE
WUV^QEV

5.4 23

487 zνarγτEπorEnνwEpτνnomνnaEψnEνvνntsEwψtτEsamνRγτarρνElνptonsEanμEαRjνtsEψnEppEγollψsψonsEatEME
sqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 21

486 tνasurνmνntEoπEtτνEazψmutτalEanψsotropyEoπEγτarρνμEpartψγlνsEproμuγνμEψnEdEZSUW´ {ν~EwαPwαE
γollψsψonsEwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2018QE]^QE__] 4.2 21

485 wνrπormanγνEoπEmψssψnρEtransvνrsνEmomνntumErνγonstruγtψonEwψtτEtτνEh{shzEμνtνγtorEusψnρE
protonRprotonEγollψsψonsEatSEEuropeaniPhysicaliJournaliCQE2018QE]^QE_UX 4.2 66

484 zνarγτEπorEνlνγtrowνakEproμuγtψonEoπEsupνrsymmνtrψγEpartψγlνsEψnEπψnalEstatνsEwψtτEtwoEorEtτrννE
lνptonsEatEwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2018QE]^QE__Z 4.2 49

483 zνarγτEπorEγτarρνμEoψρρsEαosonsEμνγayψnρEψntoEtopEanμEαottomEquarksEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνE
h{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 39

482 vpνratψonEanμEpνrπormanγνEoπEtτνEh{shzE{ψlνEjalorψmνtνrEψnEyun´ VSEEuropeaniPhysicaliJournaliCQE
2018QE]^QE_^] 4.2 13

481
zνarγτEπorEsupνrsymmνtryEψnEπψnalEstatνsEwψtτEmψssψnρEtransvνrsνEmomνntumEanμEmultψplνEαRjνtsEψnE
protonRprotonEγollψsψonsEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyi
PhysicsQE2018QEWUV^QEV

5.4 28

480
zνarγτEπorEpaψrEproμuγtψonEoπEτνavyEvνγtorRlψkνEquarksEμνγayψnρEψntoEτψρτRp{E‘EαosonsEanμEtopE
quarksEψnEtτνElνptonRplusRjνtsEπψnalEstatνEψnEppEγollψsψonsEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzE
μνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV

5.4 16

479
zνarγτEπorEtopRsquarkEpaψrEproμuγtψonEψnEπψnalEstatνsEwψtτEonνElνptonQEjνtsQEanμEmψssψnρEtransvνrsνE
momνntumEusψnρEX[Eπαâ��VEoπEMEsqrt{s}dVXENE{ν~EppEγollψsψonEμataEwψtτEtτνEh{shzEμνtνγtorSEJournaliofi
HighiEnergyiPhysicsQE2018QEWUV^QEV

5.4 33

478 zνarγτEπorElonρRlψvνμEγτarρψnosEαasνμEonEaEμψsappνarψnρRtraγkEsψρnaturνEψnEppEγollψsψonsEatEME
sqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 48

477 zνarγτEπorEsupνrsymmνtryEψnEπψnalEstatνsEwψtτEγτarmEjνtsEanμEmψssψnρEtransvνrsνEmomνntumEψnEVXE
{ν~EppEγollψsψonsEwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 9
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476
zνarγτEπorEγτarρνμEoψρρsEαosonsEμνγayψnρEvψaEo´–EReEˇ�´–˛‰ˇ�EψnEtτνEˇ�PjνtsEanμEˇ�PlνptonEπψnalEstatνsEwψtτE
X[Eπαâ��VEoπEppEγollψsψonEμataErνγorμνμEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEνxpνrψmνntSEJournaliofi
HighiEnergyiPhysicsQE2018QEWUV^QEV

5.4 33

475 wromptEanμEnonRpromptEanμEsupprνssψonEatEτψρτEtransvνrsνEmomνntumEψnEwαPwαEγollψsψonsEwψtτE
tτνEh{shzEνxpνrψmνntSEEuropeaniPhysicaliJournaliCQE2018QE]^QE][W 4.2 23

474 zνarγτEπorEoψρρsEαosonEμνγaysEtoEανyonμRtτνRztanμarμRtoμνlElψρτtEαosonsEψnEπourRlνptonEνvνntsE
wψtτEtτνEh{shzEμνtνγtorEatEMEsqrt{s}dVXENE{ν~SEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 22

473 zνarγτEπorEνxγlusψvνEoψρρsEanμE—EαosonEμνγaysEtoEf˛‡EanμEˇ�˛‡EwψtτEtτνEh{shzEμνtνγtorSEJournaliofi
HighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 6

472 tνasurνmνntsEoπEαRjνtEtaρρψnρEνππψγψνnγyEwψtτEtτνEh{shzEμνtνγtorEusψnρEMEtovνrlψnν{t}ENEνvνntsEatEME
sqrt{s}dVXENE{ν~SEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 31

471 zνarγτEπorEπlavourRγτanρψnρEnνutralEγurrνntEtopRquarkEμνγaysEtEReEq—EψnEprotonRprotonEγollψsψonsEatEME
sqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 8

470 tνasurνmνntEoπEtτνEψnγlusψvνEanμEπψμuγψalEproμuγtψonEγrossRsνγtψonsEψnEtτνElνptonPjνtsEγτannνlEψnE
γollψsψonsEatEwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2018QE]^QEY^] 4.2 5

469 zνarγτEπorEτνavyEpartψγlνsEμνγayψnρEψntoEtopRquarkEpaψrsEusψnρElνptonRplusRjνtsEνvνntsEψnE
protonRprotonEγollψsψonsEatE´ EwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2018QE]^QEZ[Z 4.2 34

468
zνarγτEπorEnνwEpτνnomνnaEusψnρEtτνEψnvarψantEmassEμψstrψαutψonEoπEsamνRπlavourEopposψtνRsψρnE
μψlνptonEpaψrsEψnEνvνntsEwψtτEmψssψnρEtransvνrsνEmomνntumEψnE´ EγollψsψonsEwψtτEtτνEh{shzEμνtνγtorSE
EuropeaniPhysicaliJournaliCQE2018QE]^QE[WZ

4.2 15

467 zνarγτEπorEμarkEmattνrEanμEotτνrEnνwEpτνnomνnaEψnEνvνntsEwψtτEanEνnνrρνtψγEjνtEanμElarρνEmψssψnρE
transvνrsνEmomνntumEusψnρEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2018QEWUV^QEV 5.4 101

466
tνasurνmνntEoπEtτνE mormulaaEsννEtνxt]EanμE mormulaaEsννEtνxt]EproμuγtψonEγrossEsνγtψonsEψnE
multψlνptonEπψnalEstatνsEusψnρEXSWEπα mormulaaEsννEtνxt]EoπE mormulaaEsννEtνxt]EγollψsψonsEatE mormulaaE
sννEtνxt]EdEVXE{ν~EwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2017QE]]QEYU

4.2 14

465
hEmνasurνmνntEoπEtτνEγalorψmνtνrErνsponsνEtoEsψnρlνEτaμronsEanμEμνtνrmψnatψonEoπEtτνEjνtEνnνrρyE
sγalνEunγνrtaψntyEusψnρEsojEyunRVERγollψsψonEμataEwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicali
JournaliCQE2017QE]]QEW[

4.2 22

464
tνasurνmνntEoπEtτνEψnγlusψvνEγrossRsνγtψonsEoπEsψnρlνEtopRquarkEanμEtopRantψquarkEtRγτannνlE
proμuγtψonEψnEppEγollψsψonsEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyi
PhysicsQE2017QEWUV]QEV

5.4 22

463
tνasurνmνntEoπEjνtEaγtψvψtyEproμuγνμEψnEtopRquarkEνvνntsEwψtτEanEνlνγtronQEaEmuonEanμEtwoE
RtaρρνμEjνtsEψnEtτνEπψnalEstatνEψnEγollψsψonsEatE mormulaaEsννEtνxt]E{ν~EwψtτEtτνEh{shzEμνtνγtorSE
EuropeaniPhysicaliJournaliCQE2017QE]]QEWWU

4.2 5

462 tνasurνmνntEoπEtτνEαosonEpolarψsatψonEψnE mormulaaEsννEtνxt]EνvνntsEπromEγollψsψonsEatE mormulaaE
sννEtνxt]EdE^E{ν~EψnEtτνElνpton´ P´ jνtsEγτannνlEwψtτEh{shzSEEuropeaniPhysicaliJournaliCQE2017QE]]QEW[Y 4.2 19

461 llνγtronEνππψγψνnγyEmνasurνmνntsEwψtτEtτνEh{shzEμνtνγtorEusψnρEWUVWEsojEprotonRprotonEγollψsψonE
μataSEEuropeaniPhysicaliJournaliCQE2017QE]]QEV_Z 4.2 61

460
tνasurνmνntsEoπEtopRquarkEpaψrEμψππνrνntψalEγrossRsνγtψonsEψnEtτνE mormulaaEsννEtνxt]EγτannνlEψnE
γollψsψonsEatE mormulaaEsννEtνxt]´ {ν~EusψnρEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2017QE
]]QEW_W

4.2 13

459 wνrπormanγνEoπEalρorψtτmsEtτatErνγonstruγtEmψssψnρEtransvνrsνEmomνntumEψnE mormulaaEsννEtνxt]dE
^E{ν~EprotonRprotonEγollψsψonsEψnEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2017QE]]QEWYV 4.2 38
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458 tνasurνmνntEoπEtτνEpromptET mormulaaEsννEtνxt]EpaψrEproμuγtψonEγrossRsνγtψonEψnEγollψsψonsEatE
 mormulaaEsννEtνxt]´ {ν~EwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2017QE]]QE][ 4.2 47

457 zνarγτEπorEtrψαosonE mormulaaEsννEtνxt]EproμuγtψonEψnEγollψsψonsEatE mormulaaEsννEtνxt]´  mormulaaEsννE
tνxt]EwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2017QE]]QEVYV 4.2 13

456 {opoloρψγalEγνllEγlustνrψnρEψnEtτνEh{shzEγalorψmνtνrsEanμEψtsEpνrπormanγνEψnEsojEyunEVSEEuropeani
PhysicaliJournaliCQE2017QE]]QEY_U 4.2 177

455
mψμuγψalQEtotalEanμEμψππνrνntψalEγrossRsνγtψonEmνasurνmνntsEoπERγτannνlEsψnρlνEtopRquarkEproμuγtψonE
ψnEγollψsψonsEatE^´ {ν~EusψnρEμataEγollνγtνμEαyEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2017QE
]]QEZXV

4.2 27

454 tνasurνmνntsEoπEνlνγtrowνakE mormulaaEsννEtνxt]EproμuγtψonEanμEγonstraψntsEonEanomalousEρauρνE
γouplψnρsEwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2017QE]]QEY]Y 4.2 14

453 qνtErνγonstruγtψonEanμEpνrπormanγνEusψnρEpartψγlνEπlowEwψtτEtτνEh{shzEkνtνγtorSEEuropeaniPhysicali
JournaliCQE2017QE]]QEY[[ 4.2 42

452 wνrπormanγνEνvaluatψonEoπEthjhjvaEaEmultψlayνrEjomptonEγamνraSEPhysicsiiniMedicineiandiBiologyQE
2017QE[WQE]XWVR]XYV 3.8 26

451 tνasurνmνntEoπEmultψRpartψγlνEazψmutτalEγorrνlatψonsEψnEppQEp´ P´ wαEanμElowRmultψplψγψtyEwα´ P´ wαE
γollψsψonsEwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2017QE]]QEYW^ 4.2 48

450 tνasurνmνntEoπEψnγlusψvνEanμEμψππνrνntψalEγrossEsνγtψonsEψnEtτνEoEReE——EOEReEYâ��EμνγayEγτannνlEψnEppE
γollψsψonsEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 25

449 tνasurνmνntEoπElνptonEμψππνrνntψalEμψstrψαutψonsEanμEtτνEtopEquarkEmassEψnEproμuγtψonEψnEγollψsψonsE
atE´ {ν~EwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2017QE]]QE^UY 4.2 11

448 tνasurνmνntEoπEtτνEMEtovνrlψnν{t}ρammaENEproμuγtψonEγrossEsνγtψonEψnEprotonRprotonEγollψsψonsEatEME
sqrt{s}d^ENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 7

447
tνasurνmνntsEoπEγτarρνEanμEjwEasymmνtrψνsEψnEαRτaμronEμνγaysEusψnρEtopRquarkEνvνntsEγollνγtνμE
αyEtτνEh{shzEμνtνγtorEψnEppEγollψsψonsEatEMEsqrt{s}d^ENE{ν~SEJournaliofiHighiEnergyiPhysicsQE2017QE
WUV]QEV

5.4 6

446 wνrπormanγνEoπEtτνEh{shzEtraγkErνγonstruγtψonEalρorψtτmsEψnEμνnsνEνnvψronmνntsEψnEsojEyunEWSE
EuropeaniPhysicaliJournaliCQE2017QE]]QE[]X 4.2 33

445
zνarγτEπorEnνwEpτνnomνnaEψnEνvνntsEγontaψnψnρEaEsamνRπlavourEopposψtνRsψρnEμψlνptonEpaψrQEjνtsQE
anμElarρνEmψssψnρEtransvνrsνEmomνntumEψnE mormulaaEsννEtνxt]´  mormulaaEsννEtνxt] mormulaaEsννE
tνxt]EγollψsψonsEwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2017QE]]QEVYY

4.2 8

444
tνasurνmνntEoπEtτνE——EproμuγtψonEγrossEsνγtψonEψnEprotonRprotonEγollψsψonsEatEMEsqrt{s}d^ENE{ν~E
usψnρEtτνE——EReEâ��â�� â��Pâ��fâ��â��fPEanμEME——toE{νll}ℓ{R}{νll}ℓ{P}nuEovνrlψnν{nu}ENEμνγayEγτannνlsEwψtτEtτνEh{shzE
μνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV

5.4 9

443 wroαψnρEtτνE‘EtαEvνrtνxEstruγturνEψnEtRγτannνlEsψnρlνRtopRquarkEproμuγtψonEanμEμνγayEψnEppE
γollψsψonsEatEMEsqrt{s}d^ENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 11

442 tνasurνmνntsEoπEˇ�MWzNEanμE’MX^]WNEReEqTˇ�ˇ�EPEˇ�Eâ��EproμuγtψonEψnEppEγollψsψonsEatEMEsqrt{s}d^ENE{ν~EwψtτE
tτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 15

441 tνasurνmνntsEoπEtopRquarkEpaψrEtoE—RαosonEγrossRsνγtψonEratψosEatEMEsqrt{s}dVXENEQE^QE]E{ν~EwψtτEtτνE
h{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 7
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440 zνarγτEπorElνptonRπlavourRvψolatψnρEμνγaysEoπEtτνEoψρρsEanμEαosonsEwψtτEtτνEh{shzEμνtνγtorSE
EuropeaniPhysicaliJournaliCQE2017QE]]QE]U 4.2 52

439 wνrπormanγνEoπEtτνEh{shzEtrψρρνrEsystνmEψnEWUVZSEEuropeaniPhysicaliJournaliCQE2017QE]]QEXV] 4.2 272

438 yνγonstruγtψonEoπEprψmaryEvνrtψγνsEatEtτνEh{shzEνxpνrψmνntEψnEyunEVEprotonRprotonEγollψsψonsEatE
tτνEsojSEEuropeaniPhysicaliJournaliCQE2017QE]]QEXXW 4.2 29

437
tνasurνmνntsEoπEtτνEproμuγtψonEγrossEsνγtψonEoπEaE mormulaaEsννEtνxt]EαosonEψnEassoγψatψonEwψtτE
jνtsEψnEγollψsψonsEatE mormulaaEsννEtνxt]´ {ν~EwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE
2017QE]]QEX[V

4.2 26

436 wrνγψsψonEmνasurνmνntEanμEψntνrprνtatψonEoπEψnγlusψvνEQEanμEproμuγtψonEγrossEsνγtψonsEwψtτEtτνE
h{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2017QE]]QEX[] 4.2 56

435 tνasurνmνntEoπEjνtEπraρmνntatψonEψnEwαPwαEanμEγollψsψonsEatE{ν~EwψtτEtτνEh{shzEμνtνγtorEatEtτνE
sojSEEuropeaniPhysicaliJournaliCQE2017QE]]QEX]_ 4.2 35

434
zνarγτEπorEμarkEmattνrEatE mormulaaEsννEtνxt]EψnEπψnalEstatνsEγontaψnψnρEanEνnνrρνtψγEpτotonEanμE
larρνEmψssψnρEtransvνrsνEmomνntumEwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2017QE
]]QEX_X

4.2 52

433
tνasurνmνntEoπEγτarρνμRpartψγlνEμψstrψαutψonsEsνnsψtψvνEtoEtτνEunμνrlyψnρEνvνntEψnEMEsqrt{s}dVXENE
{ν~EprotonRprotonEγollψsψonsEwψtτEtτνEh{shzEμνtνγtorEatEtτνEsojSEJournaliofiHighiEnergyiPhysicsQE
2017QEWUV]QEV

5.4 9

432 zνarγτEπorEμψrνγtEtopEsquarkEpaψrEproμuγtψonEψnEπψnalEstatνsEwψtτEtwoElνptonsEψnE{ν~EγollψsψonsEwψtτE
tτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2017QE]]QE^_^ 4.2 19

431
zνarγτEπorEμψrνγtEtopEsquarkEpaψrEproμuγtψonEψnEνvνntsEwψtτEaEoψρρsEorE—EαosonQEanμEmψssψnρE
transvνrsνEmomνntumEψnEMEsqrt{s}dVXENE{ν~EppEγollψsψonsEwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighi
EnergyiPhysicsQE2017QEWUV]QEV

5.4 7

430
tνasurνmνntEoπEμνtνγtorRγorrνγtνμEoαsνrvaαlνsEsνnsψtψvνEtoEtτνEanomalousEproμuγtψonEoπEνvνntsE
wψtτEjνtsEanμElarρνEmψssψnρEtransvνrsνEmomνntumEψnEγollψsψonsEatE´ {ν~EusψnρEtτνEh{shzEμνtνγtorSE
EuropeaniPhysicaliJournaliCQE2017QE]]QE][Z

4.2 10

429 tνasurνmνntEoπEαRτaμronEpaψrEproμuγtψonEwψtτEtτνEh{shzEμνtνγtorEψnEprotonRprotonEγollψsψonsEatEME
sqrt{s}d^ENE{ν~SEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 5

428 zνarγτEπorEsupνrsymmνtryEψnEνvνntsEwψtτEαRtaρρνμEjνtsEanμEmψssψnρEtransvνrsνEmomνntumEψnEppE
γollψsψonsEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 13

427 tνasurνmνntEoπEtτνEψnγlusψvνEjνtEγrossRsνγtψonsEψnEprotonRprotonEγollψsψonsEatEMEsqrt{s}d^ENE{ν~EwψtτE
tτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 12

426
zνarγτEπorEpaψrEproμuγtψonEoπEvνγtorRlψkνEtopEquarksEψnEνvνntsEwψtτEonνElνptonQEjνtsQEanμEmψssψnρE
transvνrsνEmomνntumEψnEMEsqrt{s}dVXENE{ν~EppEγollψsψonsEwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighi
EnergyiPhysicsQE2017QEWUV]QEV

5.4 27

425 pμνntψπψγatψonEanμErνjνγtψonEoπEpψlνRupEjνtsEatEτψρτEpsνuμorapψμψtyEwψtτEtτνEh{shzEμνtνγtorSE
EuropeaniPhysicaliJournaliCQE2017QE]]QEZ^U 4.2 16

424
tνasurνmνntEoπEproμuγtψonEwψtτEtτνEτaμronψγallyEμνγayψnρEαosonErνγonstruγtνμEasEonνEorEtwoEjνtsE
ψnEγollψsψonsEatEwψtτEh{shzQEanμEγonstraψntsEonEanomalousEρauρνEγouplψnρsSEEuropeaniPhysicali
JournaliCQE2017QE]]QEZ[X

4.2 15

423
zνarγτEπorEnνwEpτνnomνnaEψnEaElνptonEplusEτψρτEjνtEmultψplψγψtyEπψnalEstatνEwψtτEtτνEh{shzE
νxpνrψmνntEusψnρEMEsqrt{s}dVXENE{ν~EprotonRprotonEγollψsψonEμataSEJournaliofiHighiEnergyiPhysicsQE
2017QEWUV]QEV

5.4 7
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422 zνarγτνsEπorEtτνE—˛‡EμνγayEmoμνEoπEtτνEoψρρsEαosonEanμEπorEnνwEτψρτRmassErνsonanγνsEψnEppE
γollψsψonsEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 20

421 ztuμψνsEoπE—˛‡EproμuγtψonEψnEassoγψatψonEwψtτEaEτψρτRmassEμψjνtEsystνmEψnEppEγollψsψonsEatEMEsqrt{s}d^ENE
{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 7

420 tνasurνmνntsEoπEtopRquarkEpaψrEμψππνrνntψalEγrossRsνγtψonsEψnEtτνElνptonPjνtsEγτannνlEψnEppE
γollψsψonsEatEMEsqrt{s}dVXENE{ν~EusψnρEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 12

419 zνarγτEπorEtopEquarkEμνγaysEtEReEqoQEwψtτEoEReE˛‡˛‡QEψnEMEsqrt{s}dVXENE{ν~EppEγollψsψonsEusψnρEtτνEh{shzE
μνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 12

418 ztuμyEoπEanμEproμuγtψonEψnEγollψsψonsEatEanμEsνarγτEπorEanomalousEquartψγEρauρνEγouplψnρsEwψtτEtτνE
h{shzEνxpνrψmνntSEEuropeaniPhysicaliJournaliCQE2017QE]]QE[Y[ 4.2 11

417 tνasurνmνntsEoπEtopEquarkEspψnEoαsνrvaαlνsEψnEMEtovνrlψnν{t}ENEνvνntsEusψnρEμψlνptonEπψnalEstatνsEψnEME
sqrt{s}d^ENE{ν~EppEγollψsψonsEwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 12

416
zνarγτEπorEnνwEpτνnomνnaEwψtτElarρνEjνtEmultψplψγψtψνsEanμEmψssψnρEtransvνrsνEmomνntumEusψnρE
larρνRraμψusEjνtsEanμEπlavourRtaρρψnρEatEh{shzEψnEVXE{ν~EppEγollψsψonsSEJournaliofiHighiEnergyiPhysics
QE2017QEWUV]QEV

5.4 8

415 {opRquarkEmassEmνasurνmνntEψnEtτνEallRτaμronψγEMEtovνrlψnν{t}ENEμνγayEγτannνlEatEMEsqrt{s}d^ENE{ν~E
wψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 6

414 tνasurνmνntEoπEtτνEkrνllR–anEtrψplνRμψππνrνntψalEγrossEsνγtψonEψnEppEγollψsψonsEatEMEsqrt{s}d^ENE{ν~SE
JournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 16

413 zνarγτEπorEaEsγalarEpartnνrEoπEtτνEtopEquarkEψnEtτνEjνtsEplusEmψssψnρEtransvνrsνEmomνntumEπψnalE
statνEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 30

412
zνarγτEπorEsupνrsymmνtryEψnEπψnalEstatνsEwψtτEtwoEsamνRsψρnEorEtτrννElνptonsEanμEjνtsEusψnρEX[Eπαâ��VE
oπEMEsqrt{s}dVXENE{ν~EppEγollψsψonEμataEwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2017QE
WUV]QEV

5.4 22

411
zνarγτEπorEpaψrEproμuγtψonEoπEτνavyEvνγtorRlψkνEquarksEμνγayψnρEtoEτψρτRpE{E‘EαosonsEanμEαEquarksE
ψnEtτνElνptonRplusRjνtsEπψnalEstatνEψnEppEγollψsψonsEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSE
JournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV

5.4 29

410 tνasurνmνntEoπEtτνEkEtEsplψttψnρEsγalνsEψnE—EReEâ��â��EνvνntsEψnEppEγollψsψonsEatEMEsqrt{s}d^ENE{ν~EwψtτEtτνE
h{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2017QEWUV]QEV 5.4 3

409
hnalysψsEoπEtτνE‘tαEvνrtνxEπromEtτνEmνasurνmνntEoπEtrψplνRμψππνrνntψalEanρularEμνγayEratνsEoπE
sψnρlνEtopEquarksEproμuγνμEψnEtτνEtRγτannνlEatEMEsqrt{s}d^ENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofi
HighiEnergyiPhysicsQE2017QEWUV]QEV

5.4 7

408 lvψμνnγνEπorEtτνEMEotoEαovνrlψnν{α}ENEμνγayEwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE
2017QEWUV]QEV 5.4 50

407
zνarγτEπorEnνwEτψρτRmassEpτνnomνnaEψnEtτνEμψlνptonEπψnalEstatνEusψnρEX[Eπαâ��VEoπEprotonRprotonE
γollψsψonEμataEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2017QE
WUV]QEV

5.4 126

406 kνtνrmψnatψonEoπEtτνEstronρEγouplψnρEγonstantEπromEtransvνrsνEνnνrρyRνnνrρyEγorrνlatψonsEψnE
multψjνtEνvνntsEatEusψnρEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2017QE]]QE^]W 4.2 19

405 pnvνstψρatψonsEψntoEtτνEψmpaγtEoπEloγallyEmoμψπψνμEsνnsorEarγτψtνγturνsEonEtτνEμνtνγtψonEνππψγψνnγyE
oπEsψlψγonEmψγroRstrψpEsνnsorsSEJournaliofiInstrumentationQE2017QEVWQEwU]UU[RwU]UU[ 1 4
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404 wrototypψnρEoπEτyαrψμsEanμEmoμulνsEπorEtτνEπorwarμEsψlψγonEstrψpEtraγkψnρEμνtνγtorEπorEtτνEh{shzE
wτasνRppEupρraμνSEJournaliofiInstrumentationQE2017QEVWQEwUZUVZRwUZUVZ 1 4

403 jτaraγtνrψsatψonEoπEstrψpEsψlψγonEμνtνγtorsEπorEtτνEh{shzEwτasνRppE}pρraμνEwψtτEaEmψγroRπoγusνμE
’RrayEανamSEJournaliofiInstrumentationQE2016QEVVQEwU]UWXRwU]UWX 1 3

402 yνγonstruγtψonEoπEτaμronψγEμνγayEproμuγtsEoπEtauElνptonsEwψtτEtτνEh{shzEνxpνrψmνntSEEuropeani
PhysicaliJournaliCQE2016QE][QEW_Z 4.2 28

401 wνrπormanγνEoπEpψlνRupEmψtψρatψonEtνγτnψquνsEπorEjνtsEψnE mormulaaEsννEtνxt]EγollψsψonsEatE mormulaaE
sννEtνxt]´ {ν~EusψnρEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QEZ^V 4.2 148

400 tνasurνmνntEoπEtτνEγτarρνμRpartψγlνEmultψplψγψtyEψnsψμνEjνtsEπromE mormulaaEsννEtνxt] mormulaaEsννE
tνxt]´ EγollψsψonsEwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QEXWW 4.2 35

399 tνasurνmνntEoπEjνtEaγtψvψtyEψnEtopEquarkEνvνntsEusψnρEtτνEν˛…EπψnalEstatνEwψtτEtwoEαRtaρρνμEjνtsEψnEppE
γollψsψonsEatEMEsqrt{s}d^ENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 4

398
tνasurνmνntEoπEtτνEtransvνrsνEmomνntumEanμE mormulaaEsννEtνxt]EμψstrψαutψonsEoπEkrνllR–anE
lνptonEpaψrsEψnEprotonRprotonEγollψsψonsEatE mormulaaEsννEtνxt]´ {ν~EwψtτEtτνEh{shzEμνtνγtorSE
EuropeaniPhysicaliJournaliCQE2016QE][QEW_V

4.2 63

397
tνasurνmνntEoπEπψμuγψalEμψππνrνntψalEγrossEsνγtψonsEoπEρluonRπusψonEproμuγtψonEoπEoψρρsEαosonsE
μνγayψnρEtoE‘‘EOReν˛‰˛…˛‰EwψtτEtτνEh{shzEμνtνγtorEatEMEsqrt{s}d^ENE{ν~SEJournaliofiHighiEnergyiPhysicsQE
2016QEWUV[QEV

5.4 13

396 zνarγτEπorEnνwEpτνnomνnaEψnEνvνntsEwψtτEaEpτotonEanμEmψssψnρEtransvνrsνEmomνntumEψnEppE
γollψsψonsEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 13

395 hEsνarγτEπorEtopEsquarksEwψtτEyRparψtyRvψolatψnρEμνγaysEtoEallRτaμronψγEπψnalEstatνsEwψtτEtτνEh{shzE
μνtνγtorEψnEMEsqrt{s}d^ENE{ν~EprotonRprotonEγollψsψonsSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 10

394 pμνntψπψγatψonEoπEτψρτEtransvνrsνEmomνntumEtopEquarksEψnEppEγollψsψonsEatEMEsqrt{s}d^ENE{ν~EwψtτEtτνE
h{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 13

393 hEsνarγτEπorEanEνxγψtνμEmuonEμνγayψnρEtoEaEmuonEanμEtwoEjνtsEψnppγollψsψonsEatE
Isqrt{s}bdb^b{rm{{ν~}}IEwψtτEtτνEh{shzEμνtνγtorSENewiJournaliofiPhysicsQE2016QEV^QEU]XUWV 2.9 1

392 iνamRψnμuγνμEanμEγosmψγRrayEαaγkρrounμsEoαsνrvνμEψnEtτνEh{shzEμνtνγtorEμurψnρEtτνEsojEWUVWE
protonRprotonErunnψnρEpνrψoμSEJournaliofiInstrumentationQE2016QEVVQEwUZUVXRwUZUVX 1 8

391 tνasurνmνntsEoπEtopRquarkEpaψrEμψππνrνntψalEγrossRsνγtψonsEψnEtτνElνptonPjνtsEγτannνlEψnEγollψsψonsE
atE mormulaaEsννEtνxt]EusψnρEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QEZX^ 4.2 48

390
tνasurνmνntEoπEtτνEμψππνrνntψalEγrossRsνγtψonsEoπEpromptEanμEnonRpromptEproμuγtψonEoπE mormulaaE
sννEtνxt]EanμE mormulaaEsννEtνxt]EψnEγollψsψonsEatE mormulaaEsννEtνxt]EanμE^´ {ν~EwψtτEtτνEh{shzE
μνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QEW^X

4.2 42

389 sumψnosψtyEμνtνrmψnatψonEψnEγollψsψonsEatE mormulaaEsννEtνxt]EdE^E{ν~EusψnρEtτνEh{shzEμνtνγtorEatE
tτνEsojSEEuropeaniPhysicaliJournaliCQE2016QE][QE[ZX 4.2 188

388
zνarγτEπorEsquarksEanμEρluψnosEψnEνvνntsEwψtτEτaμronψγallyEμνγayψnρEtauElνptonsQEjνtsEanμEmψssψnρE
transvνrsνEmomνntumEψnEprotonRprotonEγollψsψonsEatE mormulaaEsννEtνxt]´ {ν~ErνγorμνμEwψtτEtτνE
h{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QE[^X

4.2 7

387
hμμνnμumEtoEâ��tνasurνmνntEoπEtτνEMtαar{t}NEproμuγtψonEγrossRsνγtψonEusψnρEMνmuENEνvνntsEwψtτE
αRtaρρνμEjνtsEψnEppEγollψsψonsEatEMsqrt{s}NEdE]EanμE^EMQmatτrm{{ν~}NEwψtτEtτνEh{shzEμνtνγtorâ��SE
EuropeaniPhysicaliJournaliCQE2016QE][QEV

4.2 13
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386 tνasurνmνntEoπEtτνEanρularEγoνππψγψνntsEψnE—RαosonEνvνntsEusψnρEνlνγtronEanμEmuonEpaψrsEπromE
μataEtakνnEatEMEsqrt{s}d^ENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 20

385 zνarγτνsEπorEτνavyEμψαosonErνsonanγνsEψnEppEγollψsψonsEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzE
μνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 20

384 karkEmattνrEψntνrprνtatψonsEoπEh{shzEsνarγτνsEπorEtτνEνlνγtrowνakEproμuγtψonEoπEsupνrsymmνtrψγE
partψγlνsEψnEMEsqrt{s}d^ENE{ν~EprotonRprotonEγollψsψonsSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 16

383
zνarγτEπorEtτνEztanμarμEtoμνlEoψρρsEαosonEμνγayψnρEψntoEMEαovνrlψnν{α}ENEproμuγνμEψnEassoγψatψonE
wψtτEtopEquarksEμνγayψnρEτaμronψγallyEψnEppEγollψsψonsEatEMEsqrt{s}d^ENE{ν~EwψtτEtτνEh{shzEμνtνγtorSE
JournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV

5.4 16

382 tνasurνmνntEoπEtτνEjwRvψolatψnρEpτasνEfEsEanμEtτνEiEUEsEmνsonEμνγayEwψμtτEμψππνrνnγνEwψtτEiEUEsE
EReEqTˇ�fEμνγaysEψnEh{shzSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 10

381
zνarγτEπorEsquarksEanμEρluψnosEψnEπψnalEstatνsEwψtτEjνtsEanμEmψssψnρEtransvνrsνEmomνntumEatE
 mormulaaEsννEtνxt]EdVXE mormulaaEsννEtνxt]wψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE
2016QE][QEX_W

4.2 53

380 tνasurνmνntEoπEtτνEμouαlνRμψππνrνntψalEτψρτRmassEkrνllR–anEγrossEsνγtψonEψnEppEγollψsψonsEatEME
sqrt{s}d^ENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 24

379 hEsνarγτEπorEpromptElνptonRjνtsEψnEppEγollψsψonsEatEMEsqrt{matτrm{s}}d^ENE{ν~EwψtτEtτνEh{shzE
μνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 22

378 zνarγτEπorEnνwEpτνnomνnaEwψtτEpτotonPjνtEνvνntsEψnEprotonRprotonEγollψsψonsEatEMEsqrt{s}dVXENE{ν~E
wψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 12

377
tνasurνmνntEoπEtτνEγνntralψtyEμνpνnμνnγνEoπEtτνEγτarρνμRpartψγlνEpsνuμorapψμψtyEμψstrψαutψonEψnE
protonRlνaμEγollψsψonsEatE mormulaaEsννEtνxt]´ {ν~EwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicali
JournaliCQE2016QE][QEV__

4.2 39

376 tνasurνmνntEoπEtτνEproμuγtψonEγrossRsνγtψonEoπEaEsψnρlνEtopEquarkEψnEassoγψatψonEwψtτEaE‘EαosonEatE
^E{ν~EwψtτEtτνEh{shzEνxpνrψmνntSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 12

375 zνarγτEπorEtτνEproμuγtψonEoπEsψnρlνEvνγtorRlψkνEanμEνxγψtνμEquarksEψnEtτνE‘tEπψnalEstatνEψnEppE
γollψsψonsEatEMEsqrt{s}d^ENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 14

374 zνarγτEπorEstronρEρravψtyEψnEmultψjνtEπψnalEstatνsEproμuγνμEψnEppEγollψsψonsEatEMEsqrt{s}dVXENE{ν~EusψnρE
tτνEh{shzEμνtνγtorEatEtτνEsojSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 12

373
lmανμμνμEpψtγτEaμaptνrsaEhEτψρτRyψνlμEψntνrγonnνγtψonEsolutψonEπorEstrψpEsνnsorsSENucleari
InstrumentsiandiMethodsiiniPhysicsiResearchviSectioniA:iAcceleratorsviSpectrometersviDetectorsiandi
AssociatediEquipmentQE2016QE^XVQEWWVRWW^

1.2 6

372
ztuμyEoπEsurπaγνEpropνrtψνsEoπEh{shzVWEstrψpEsνnsorsEanμEtτνψrEraμψatψonErνsψstanγνSENucleari
InstrumentsiandiMethodsiiniPhysicsiResearchviSectioniA:iAcceleratorsviSpectrometersviDetectorsiandi
AssociatediEquipmentQE2016QE^XVQEV_]RWU[

1.2 11

371
jτarρνEγollνγtψonEanμEπψνlμEproπψlνEstuμψνsEoπEτνavψlyEψrraμψatνμEstrψpEsνnsorsEπorEtτνEh{shzEψnnνrE
traγkνrEupρraμνSENucleariInstrumentsiandiMethodsiiniPhysicsiResearchviSectioniA:iAcceleratorsvi
SpectrometersviDetectorsiandiAssociatediEquipmentQE2016QE^XVQEV^VRV^^

1.2 14

370
lvaluatψonEoπEtτνEpνrπormanγνEoπEψrraμψatνμEsψlψγonEstrψpEsνnsorsEπorEtτνEπorwarμEμνtνγtorEoπEtτνE
h{shzEpnnνrE{raγkνrE}pρraμνSENucleariInstrumentsiandiMethodsiiniPhysicsiResearchviSectioniA:i
AcceleratorsviSpectrometersviDetectorsiandiAssociatediEquipmentQE2016QE^XVQEWU]RWVW

1.2 9

369 pμνntψπψγatψonEoπEαoostνμQEτaμronψγallyEμνγayψnρEαosonsEanμEγomparψsonsEwψtτEh{shzEμataEtakνnEatE
 mormulaaEsννEtνxt]´ {ν~SEEuropeaniPhysicaliJournaliCQE2016QE][QEVZY 4.2 44

Carlos Lacasta

16



368 zνarγτEπorEnνwEpτνnomνnaEψnEνvνntsEwψtτEatElνastEtτrννEpτotonsEγollνγtνμEψnEγollψsψonsEatE mormulaaE
sννEtνxt]EdE^E{ν~EwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QEWVU 4.2 53

367 wroαψnρElνptonEπlavourEvψolatψonEvψaEnνutrψnolνssE mormulaaEsννEtνxt]EμνγaysEwψtτEtτνEh{shzE
μνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QEWXW 4.2 12

366 hEnνwEmνtτoμEtoEμψstψnρuψsτEτaμronψγallyEμνγayψnρEαoostνμEαosonsEπromEαosonsEusψnρEtτνEh{shzE
μνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QEWX^ 4.2 6

365 zνarγτEπorEsupνrsymmνtryEatE mormulaaEsννEtνxt]´ {ν~EψnEπψnalEstatνsEwψtτEjνtsEanμEtwoEsamνRsψρnE
lνptonsEorEtτrννElνptonsEwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QEWZ_ 4.2 48

364 zνarγτEπorEψnvψsψαlνEμνγaysEoπEaEoψρρsEαosonEusψnρEvνγtorRαosonEπusψonEψnEppEγollψsψonsEatEMEsqrt{s}d^ENE
{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 45

363
zνarγτEπorEanomalousEγouplψnρsEψnEtτνE‘EtαEvνrtνxEπromEtτνEmνasurνmνntEoπEμouαlνEμψππνrνntψalE
anρularEμνγayEratνsEoπEsψnρlνEtopEquarksEproμuγνμEψnEtτνEtRγτannνlEwψtτEtτνEh{shzEμνtνγtorSE
JournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEVRY[

5.4 12

362 zνarγτνsEπorEsγalarElνptoquarksEψnEγollψsψonsEatE mormulaaEsννEtνxt]EdE^´ {ν~EwψtτEtτνEh{shzEμνtνγtorSE
EuropeaniPhysicaliJournaliCQE2016QE][QEZ 4.2 68

361
tνasurνmνntsEoπEtτνEoψρρsEαosonEproμuγtψonEanμEμνγayEratνsEanμEγouplψnρEstrνnρtτsEusψnρE
γollψsψonEμataEatE mormulaaEsννEtνxt]EanμE^´ {ν~EψnEtτνEh{shzEνxpνrψmνntSEEuropeaniPhysicaliJournaliC
QE2016QE][QE[

4.2 185

360
tνasurνmνntsEoπEπψμuγψalEγrossRsνγtψonsEπorE mormulaaEsννEtνxt]EproμuγtψonEwψtτEonνEorEtwoE
aμμψtψonalERjνtsEψnEγollψsψonsEatE mormulaaEsννEtνxt]d^E{ν~´ usψnρEtτνEh{shzEμνtνγtorSEEuropeani
PhysicaliJournaliCQE2016QE][QEVV

4.2 21

359 ztuμyEoπEtτνE mormulaaEsννEtνxt]EanμE mormulaaEsννEtνxt]EμνγaysEwψtτEtτνEh{shzEμνtνγtorSEEuropeani
PhysicaliJournaliCQE2016QE][QEY 4.2 13

358
zνarγτEπorEanEaμμψtψonalQEτνavyEoψρρsEαosonEψnEtτνE mormulaaEsννEtνxt]EμνγayEγτannνlEatE mormulaaE
sννEtνxt]EψnE mormulaaEsννEtνxt]EγollψsψonEμataEwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE
2016QE][QEYZ

4.2 152

357 zνarγτEπorEsψnρlνEtopRquarkEproμuγtψonEvψaEπlavourRγτanρψnρEnνutralEγurrνntsEatE^´ {ν~EwψtτEtτνE
h{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QEZZ 4.2 28

356 tνasurνmνntEoπEtτνEγτarρνEasymmνtryEψnEtopRquarkEpaψrEproμuγtψonEψnEtτνElνptonRplusRjνtsEπψnalE
statνEψnEppEγollψsψonEμataEatEMsqrt{s}d^QmatτrmE{ν~{}NEwψtτEtτνEh{shzEμνtνγtorE2016QE][QEV 1

355 mψrstEpmaρνsEoπEaE{τrννRsayνrEjomptonE{νlνsγopνEwrototypνEπorE{rνatmνntEtonψtorψnρEψnEoaμronE
{τνrapySEFrontiersiiniOncologyQE2016QE[QEVY 5.3 25

354 ztuμyEoπEτarμEμouαlνRpartonEsγattνrψnρEψnEπourRjνtEνvνntsEψnEppEγollψsψonsEatEMEsqrt{s}d]ENE{ν~EwψtτE
tτνEh{shzEνxpνrψmνntSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 21

353
zνarγτEπorEtτνEztanμarμEtoμνlEoψρρsEαosonEproμuγνμEαyEvνγtorRαosonEπusψonEanμEμνγayψnρEtoE
αottomEquarksEψnEMEsqrt{s}d^ENE{ν~EppEγollψsψonsEwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyi
PhysicsQE2016QEWUV[QEV

5.4 8

352
tνasurνmνntEoπEνvνntRsτapνEoαsνrvaαlνsEψnE mormulaaEsννEtνxt]EνvνntsEψnEγollψsψonsEatE mormulaaE
sννEtνxt]´  mormulaaEsννEtνxt]EwψtτEtτνEh{shzEμνtνγtorEatEtτνEsojSEEuropeaniPhysicaliJournaliCQE2016QE
][QEX]Z

4.2 5

351 jτarρνμRpartψγlνEμψstrψαutψonsEψnEψntνraγtψonsEatE mormulaaEsννEtνxt]EmνasurνμEwψtτEtτνEh{shzE
μνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QEYUX 4.2 19
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350 jτarρνμRpartψγlνEμψstrψαutψonsEatElowEtransvνrsνEmomνntumEψnE mormulaaEsννEtνxt]´ {ν~EψntνraγtψonsE
mνasurνμEwψtτEtτνEh{shzEμνtνγtorEatEtτνEsojSEEuropeaniPhysicaliJournaliCQE2016QE][QEZUW 4.2 37

349 zνarγτEπorEαottomEsquarkEpaψrEproμuγtψonEψnEprotonRprotonEγollψsψonsEatE mormulaaEsννEtνxt]´ {ν~E
wψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QEZY] 4.2 25

348
zνarγτEπorEmψnψmalEsupνrsymmνtrψγEstanμarμEmoμνlEoψρρsEiosonsE´ T´ EanμEπorEaE mormulaaEsννEtνxt]E
αosonEψnEtτνE mormulaaEsννEtνxt]EπψnalEstatνEproμuγνμEψnEγollψsψonsEatE mormulaaEsννEtνxt]E{ν~EwψtτE
tτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QEZ^Z

4.2 28

347 tνasurνmνntEoπEtτνEpτotonEψμνntψπψγatψonEνππψγψνnγψνsEwψtτEtτνEh{shzEμνtνγtorEusψnρEsojEyunRVE
μataSEEuropeaniPhysicaliJournaliCQE2016QE][QE[[[ 4.2 53

346 tνasurνmνntEoπEtτνE mormulaaEsννEtνxt]EμψjνtEγrossEsνγtψonEψnEγollψsψonsEatE mormulaaEsννEtνxt]´ {ν~E
wψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QE[]U 4.2 7

345 {τνEpνrπormanγνEoπEtτνEjνtEtrψρρνrEπorEtτνEh{shzEμνtνγtorEμurψnρEWUVVEμataEtakψnρSEEuropeani
PhysicaliJournaliCQE2016QE][QEZW[ 4.2 16

344 zνarγτEπorEnνwEpτνnomνnaEψnEμψππνrνntRπlavourEτψρτRmassEμψlνptonEπψnalEstatνsEψnEγollψsψonsEatE
 mormulaaEsννEtνxt]´ {νvEwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QEZYV 4.2 7

343
zνarγτEπorEtτνEoψρρsEαosonEproμuγνμEψnEassoγψatψonEwψtτEaEαosonEanμEμνγayψnρEtoEπourERquarksEvψaE
twoEspψnRzνroEpartψγlνsEψnEγollψsψonsEatEVXE{ν~EwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE
2016QE][QE[UZ

4.2 16

342 tuonErνγonstruγtψonEpνrπormanγνEoπEtτνEh{shzEμνtνγtorEψnEprotonRprotonEγollψsψonEμataEatE
 mormulaaEsννEtνxt]dVX´ {ν~SEEuropeaniPhysicaliJournaliCQE2016QE][QEW_W 4.2 263

341 {νstEoπEjwEψnvarψanγνEψnEvνγtorRαosonEπusψonEproμuγtψonEoπEtτνEoψρρsEαosonEusψnρEtτνEmνtτoμEψnEtτνE
μψtauEμνγayEγτannνlEwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QE[Z^ 4.2 26

340 zνarγτEπorEρluψnosEψnEνvνntsEwψtτEanEψsolatνμElνptonQEjνtsEanμEmψssψnρEtransvνrsνEmomνntumEatE
 mormulaaEsννEtνxt]EdEVXE{νE~EwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QEZ[Z 4.2 20

339 tνasurνmνntEoπEtτνEψnγlusψvνEψsolatνμEpromptEpτotonEγrossEsνγtψonEψnEppEγollψsψonsEatEMEsqrt{s}d^ENE
{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 25

338 zνarγτEπorEaEτψρτRmassEoψρρsEαosonEμνγayψnρEtoEaE‘EαosonEpaψrEψnEppEγollψsψonsEatEMEsqrt{s}d^ENE{ν~E
wψtτEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 59

337
zνarγτEπorEπlavourRγτanρψnρEnνutralEγurrνntEtopRquarkEμνγaysEtoE mormulaaEsννEtνxt]EψnE mormulaaE
sννEtνxt]EγollψsψonEμataEγollνγtνμEwψtτEtτνEh{shzEμνtνγtorEatE mormulaaEsννEtνxt]´ {ν~SEEuropeani
PhysicaliJournaliCQE2016QE][QEVW

4.2 16

336
tνasurνmνntEoπEtτνEγτarρνEasymmνtryEψnEtopRquarkEpaψrEproμuγtψonEψnEtτνElνptonRplusRjνtsEπψnalE
statνEψnEγollψsψonEμataEatE mormulaaEsννEtνxt]EwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE
2016QE][QE^]

4.2 18

335 zνarγτEπorEμψrνγtEtopEsquarkEpaψrEproμuγtψonEψnEπψnalEstatνsEwψtτEtwoEtauElνptonsEψnEγollψsψonsEatE
 mormulaaEsννEtνxt]´ {ν~EwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QE^V 4.2 7

334 zνarγτEπorEγτarρνμEoψρρsEαosonsEψnEtτνEoE´–EReEtαEμνγayEγτannνlEψnEppEγollψsψonsEatEMEsqrt{s}d^ENE{ν~E
usψnρEtτνEh{shzEμνtνγtorSEJournaliofiHighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 33

333 ztuμyEoπEtτνErarνEμνγaysEoπE mormulaaEsννEtνxt]EanμE mormulaaEsννEtνxt]EψntoEmuonEpaψrsEπromEμataE
γollνγtνμEμurψnρEtτνEsojEyunEVEwψtτEtτνEh{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QEZVX 4.2 27
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332
zνarγτEπorEsupνrsymmνtryEψnEaEπψnalEstatνEγontaψnψnρEtwoEpτotonsEanμEmψssψnρEtransvνrsνE
momνntumEψnE mormulaaEsννEtνxt]´ d´ VX´ {ν~E mormulaaEsννEtνxt]EγollψsψonsEatEtτνEsojEusψnρEtτνE
h{shzEμνtνγtorSEEuropeaniPhysicaliJournaliCQE2016QE][QEZV]

4.2 17

331 zνarγτEπorErνsonanγνsEψnEμψpτotonEνvνntsEatEMEsqrt{s}dVXENE{ν~EwψtτEtτνEh{shzEμνtνγtorSEJournaliofi
HighiEnergyiPhysicsQE2016QEWUV[QEV 5.4 49

330 kνtaψlνμEstuμψνsEoπEπullRsψzνEh{shzVWEsνnsorsSENucleariInstrumentsiandiMethodsiiniPhysicsiResearchvi
SectioniA:iAcceleratorsviSpectrometersviDetectorsiandiAssociatediEquipmentQE2016QE^XVQEV[]RV]X 1.2 8

329
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2010QE]UQE^]ZR_V[ 4.2 14

78 {τνEh{shzEzψmulatψonEpnπrastruγturνSEEuropeaniPhysicaliJournaliCQE2010QE]UQE^WXR^]Y 4.2 817
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