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485 zαsuψtsEoγEprototypαEstuΓπαsEγorE≥Esp≥μναttπEc≥ψorπmαtαrTENucleargInstrumentsgandgMethodsgingPhysicsg
ResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedgEquipmentRE1990REXaZREWaYSXWV1.2 69

484 {α≥rcναsEγorEsc≥ψ≥rEψαptoqu≥rχsEπnEcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]EeE_´ |α~EwπtνEtναEi|ti{EΓαtαctorTE
EuropeangPhysicalgJournalgCRE2016RE^]RE[ 4.2 68

483 {α≥rcνEγorEnαutr≥ψEpπμμsEbosonsEoγEtναEmπnπm≥ψEsupαrsymmαtrπcEst≥nΓ≥rΓEmoΓαψEπnEppEcoψψπsπonsE≥tEME
sqrt{s}e_ENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2014REXVWZREW 5.4 67

482 rαtEm≥ssE≥nΓEsubstructurαEoγEπncψusπvαEταtsEπnEMEsqrtE{s}EeE^c{tαxt{|α~}}ENEppEcoψψπsπonsEwπtνEtναEi|ti{E
αxpαrπmαntTEJournalgofgHighgEnergygPhysicsRE2012REXVWXREW 5.4 67

481 {α≥rcνEγorEpπμμsEbosonEp≥πrEproΓuctπonEπnEtναE normuψ≥bEsααEtαxt]Eγπn≥ψEst≥tαEγromEcoψψπsπonsE≥tE
 normuψ≥bEsααEtαxt]E|α~wπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2015RE^[REZWX 4.2 66

480 {α≥rcνEγorEνπμνSm≥ssEΓπbosonErαson≥ncαsEwπtνEbosonSt≥μμαΓEταtsEπnEprotonSprotonEcoψψπsπonsE≥tEME
sqrt{s}e_ENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2015REXVW[REWSYa 5.4 66

479 xαrγorm≥ncαEoγEmπssπnμEtr≥nsvαrsαEmomαntumErαconstructπonEwπtνEtναEi|ti{EΓαtαctorEusπnμE
protonSprotonEcoψψπsπonsE≥tTEEuropeangPhysicalgJournalgCRE2018RE^_REaVY 4.2 66

(2018-1985)
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478 {α≥rcνEγorEνα≥vyEu≥τor≥n≥EnαutrπnosEwπtνEtναEi|ti{EΓαtαctorEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e_ENE|α~TE
JournalgofgHighgEnergygPhysicsRE2015REXVW[REW 5.4 65

477 {α≥rcνEγorEtναEMEbovαrψπnα{b}ENEΓαc≥yEoγEtναE{t≥nΓ≥rΓEuoΓαψEpπμμsEbosonEπnE≥ssocπ≥tαΓEM‘U—NpE
proΓuctπonEwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2015REXVW[REW 5.4 64

476
{α≥rcνEγorEnαwEpναnomαn≥EπnEγπn≥ψEst≥tαsEwπtνEψ≥rμαEταtEmuψtπpψπcπtπαsE≥nΓEmπssπnμEtr≥nsvαrsαE
momαntumE≥tEMEsqrt{s}e_ENE|α~EprotonSprotonEcoψψπsπonsEusπnμEtναEi|ti{EαxpαrπmαntTEJournalgofg
HighgEnergygPhysicsRE2013REXVWYREW

5.4 64

475 iEmα≥surαmαntEoγEtwoSταtEΓαc≥ysEoγEtνα‘E≥nΓ—EbosonsE≥tEtναEkmzvMb≥rEpNEpEcoψψπΓαrTEZeitschriftgFˆ…rg
PhysikgCuParticlesgandgFieldsRE1991REZaREW^SX_ 64

474
uα≥surαmαntEoγEtναEtr≥nsvαrsαEmomαntumE≥nΓE normuψ≥bEsααEtαxt]EΓπstrπbutπonsEoγElrαψψS–≥nE
ψαptonEp≥πrsEπnEprotonSprotonEcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]´ |α~EwπtνEtναEi|ti{EΓαtαctorTE
EuropeangPhysicalgJournalgCRE2016RE^]REXaW

4.2 63

473 {α≥rcνEγorErαson≥ntEΓπbosonEproΓuctπonEπnEtναE normuψ≥bEsααEtαxt]Eγπn≥ψEst≥tαEπnE normuψ≥bEsααEtαxt]E
coψψπsπonsE≥tE normuψ≥bEsααEtαxt]´ |α~EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2015RE^[RE]a 4.2 62

472 mψαctronEαγγπcπαncyEmα≥surαmαntsEwπtνEtναEi|ti{EΓαtαctorEusπnμEXVWXEtpkEprotonSprotonEcoψψπsπonE
Γ≥t≥TEEuropeangPhysicalgJournalgCRE2017RE^^REWa[ 4.2 61

471 {α≥rcνEγorEΓ≥rχEm≥ttαrEπnEαvαntsEwπtνEνα≥vyEqu≥rχsE≥nΓEmπssπnμEtr≥nsvαrsαEmomαntumEπnE normuψ≥bE
sααEtαxt]EcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2015RE^[REaX 4.2 60

470
{α≥rcνEγorEnαwEpναnomαn≥EπnEγπn≥ψEst≥tαsEwπtνEψ≥rμαEταtEmuψtπpψπcπtπαsE≥nΓEmπssπnμEtr≥nsvαrsαE
momαntumEusπnμEMsqrtE{s}NEeE^E|α~EppEcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergyg
PhysicsRE2011REXVWWREW

5.4 60

469 uα≥surαmαntEoγEtναESbosonEm≥ssEπnEppEcoψψπsπonsE≥tEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalg
JournalgCRE2018RE^_REWWV 4.2 59

468 lπrαctEmα≥surαmαntEoγEtναE‘S˛‡EcoupψπnμE≥tEtναEkmzvEpEkoψψπΓαrTEPhysicsgLetterstgSectiongB:gNucleartg
ElementarygParticlegandgHighuEnergygPhysicsRE1992REX^^REWaZSXVX 4.2 59

467 {α≥rcνEγorE≥EνπμνSm≥ssEpπμμsEbosonEΓαc≥yπnμEtoE≥E‘EbosonEp≥πrEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e_ENE|α~E
wπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2016REXVW]REW 5.4 59

466 uα≥surαmαntEoγEtναE‘ESfEâ��˛‰E≥nΓE—U˛‡EOESfEâ��â��EproΓuctπonEcrossEsαctπonsEπnEprotonSprotonEcoψψπsπonsE≥tEME
sqrtE{s}EeE^c{tαxt{|α~}}ENEwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2010REXVWVREW 5.4 58

465 iEsα≥rcνEγorEMEtovαrψπnα{t}ENErαson≥ncαsEusπnμEψαptonSpψusSταtsEαvαntsEπnEprotonSprotonEcoψψπsπonsE≥tEME
sqrt{s}e_ENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2015REXVW[REW 5.4 57

464
{α≥rcνEγorEcν≥rμαΓEpπμμsEbosonsEΓαc≥yπnμEvπ≥EpE´–ESfEˇ�E´–E˛‰EπnEγuψψyEν≥ΓronπcEγπn≥ψEst≥tαsEusπnμEppE
coψψπsπonEΓ≥t≥E≥tEMEsqrt{s}ENEeE_E|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2015RE
XVW[REW

5.4 56

463 konstr≥πntsEonEtναEoγγSsναψψEpπμμsEbosonEsπμn≥ψEstrαnμtνEπnEtναEνπμνSm≥ssE≥nΓEγπn≥ψEst≥tαsEwπtνEtναE
i|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2015RE^[REYY[ 4.2 56

462 xrαcπsπonEmα≥surαmαntE≥nΓEπntαrprαt≥tπonEoγEπncψusπvαERE≥nΓEproΓuctπonEcrossEsαctπonsEwπtνEtναE
i|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2017RE^^REY]^ 4.2 56

461 {α≥rcνEγorEΓoubψyEcν≥rμαΓEpπμμsEbosonEproΓuctπonEπnEmuψtπSψαptonEγπn≥ψEst≥tαsEwπtνEtναEi|ti{E
ΓαtαctorEusπnμEprotonSprotonEcoψψπsπonsE≥tTEEuropeangPhysicalgJournalgCRE2018RE^_REWaa 4.2 55
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460 {α≥rcνEγorErαson≥ncαsEΓαc≥yπnμEπntoEtopSqu≥rχEp≥πrsEusπnμEγuψψyEν≥ΓronπcEΓαc≥ysEπnEppEcoψψπsπonsEwπtνE
i|ti{E≥tEMEsqrt{s}e^ENE|α~TEJournalgofgHighgEnergygPhysicsRE2013REXVWYREW 5.4 55

459 uα≥surαmαntsEoγEtopEqu≥rχEp≥πrErαψ≥tπvαEΓπγγαrαntπ≥ψEcrossSsαctπonsEwπtνEi|ti{EπnEppEcoψψπsπonsE≥tE
Msqrt{s}EeE^Embox{|α~}NTEEuropeangPhysicalgJournalgCRE2013RE^YREW 4.2 55

458 {umm≥ryEoγEtναEsα≥rcναsEγorEsqu≥rχsE≥nΓEμψuπnosEusπnμEMEsqrt{s}e_ENE|α~EppEcoψψπsπonsEwπtνEtναE
i|ti{EαxpαrπmαntE≥tEtναEtpkTEJournalgofgHighgEnergygPhysicsRE2015REXVW[REW 5.4 55

457 uα≥surαmαntEoγE‘E≥nΓE—EproΓuctπonEpropαrtπαsE≥tEtναEkmzvEpEcoψψπΓαrTEPhysicsgLetterstgSectiongB:g
NucleartgElementarygParticlegandgHighuEnergygPhysicsRE1987REWaZREW[_SW]] 4.2 55

456 uα≥surαmαntsEoγEtναE normuψ≥bEsααEtαxt]EproΓuctπonEcrossEsαctπonsEπnE≥ssocπ≥tπonEwπtνEταtsEwπtνEtναE
i|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2015RE^[RE_X 4.2 54

455
{α≥rcνEγorEproΓuctπonEoγEvαctorSψπχαEqu≥rχEp≥πrsE≥nΓEoγEγourEtopEqu≥rχsEπnEtναEψαptonSpψusSταtsEγπn≥ψE
st≥tαEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e_ENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE
2015REXVW[REW

5.4 54

454
{α≥rcνEγorEtopEsqu≥rχEp≥πrEproΓuctπonEπnEγπn≥ψEst≥tαsEwπtνEonαEπsoψ≥tαΓEψαptonREταtsRE≥nΓEmπssπnμE
tr≥nsvαrsαEmomαntumEπnEMEsqrt{s}ENEeE_E|α~EppEcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighg
EnergygPhysicsRE2014REXVWZREW

5.4 54

453 uα≥surαmαntEoγE‘E´–E—EproΓuctπonEπnEprotonSprotonEcoψψπsπonsE≥tEMsqrt{s}e^~mbox{|α~}NEwπtνEtναE
i|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2012RE^XREW 4.2 54

452
{α≥rcνEγorEsqu≥rχsE≥nΓEμψuπnosEπnEγπn≥ψEst≥tαsEwπtνEταtsE≥nΓEmπssπnμEtr≥nsvαrsαEmomαntumE≥tE
 normuψ≥bEsααEtαxt]EeWYE normuψ≥bEsααEtαxt]wπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE
2016RE^]REYaX

4.2 53

451 {α≥rcνEγorEnαwEpναnomαn≥EπnEαvαntsEwπtνE≥tEψα≥stEtνrααEpνotonsEcoψψαctαΓEπnEcoψψπsπonsE≥tE normuψ≥bE
sααEtαxt]EeE_E|α~EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2016RE^]REXWV 4.2 53

450 {α≥rcνEγorE≥Eνα≥vyEtopSqu≥rχEp≥rtnαrEπnEγπn≥ψEst≥tαsEwπtνEtwoEψαptonsEwπtνEtναEi|ti{EΓαtαctorE≥tE
tναEtpkTEJournalgofgHighgEnergygPhysicsRE2012REXVWXREW 5.4 53

449 uα≥surαmαntEoγEtναEπncψusπvαE≥nΓEΓπταtEcrossSsαctπonsEoγEbSταtsEπnEppEcoψψπsπonsE≥tE
Msqrt{s}e^mbox{~|α~}NEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2011RE^WREW 4.2 53

448 uα≥surαmαntEoγEtναEpνotonEπΓαntπγπc≥tπonEαγγπcπαncπαsEwπtνEtναEi|ti{EΓαtαctorEusπnμEtpkEzunSWE
Γ≥t≥TEEuropeangPhysicalgJournalgCRE2016RE^]RE]]] 4.2 53

447 {α≥rcνEγorEΓπrαctEtopSsqu≥rχEp≥πrEproΓuctπonEπnEγπn≥ψEst≥tαsEwπtνEtwoEψαptonsEπnEppEcoψψπsπonsE≥tEME
sqrt{s}ENEeE_E|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2014REXVWZREW 5.4 52

446 {α≥rcνEγorEψαptonSγψ≥vourSvπoψ≥tπnμEΓαc≥ysEoγEtναEpπμμsE≥nΓEbosonsEwπtνEtναEi|ti{EΓαtαctorTE
EuropeangPhysicalgJournalgCRE2017RE^^RE^V 4.2 52

445
{α≥rcνEγorEΓ≥rχEm≥ttαrE≥tE normuψ≥bEsααEtαxt]EπnEγπn≥ψEst≥tαsEcont≥πnπnμE≥nEαnαrμαtπcEpνotonE≥nΓE
ψ≥rμαEmπssπnμEtr≥nsvαrsαEmomαntumEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2017RE
^^REYaY

4.2 52

444 uα≥surαmαntEoγEγψowEν≥rmonπcsEwπtνEmuψtπSp≥rtπcψαEcumuψ≥ntsEπnExbPxbEcoψψπsπonsE≥tE normuψ≥bEsααE
tαxt]´ |α~EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2014RE^ZREYW[^ 4.2 52

443 uα≥surαmαntEoγEtναE‘EbosonEpoψ≥rπz≥tπonEπnEtopEqu≥rχEΓαc≥ysEwπtνEtναEi|ti{EΓαtαctorTEJournalgofg
HighgEnergygPhysicsRE2012REXVWXREW 5.4 52
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442 uα≥surαmαntEoγEvαryEψ≥rμαEtr≥nsvαrsαEmomαntumEταtEproΓuctπonE≥tEtναEkmzvEcoψψπΓαrTEPhysicsg
LetterstgSectiongB:gNucleartgElementarygParticlegandgHighuEnergygPhysicsRE1984REWY_REZYVSZZV 4.2 52

441 xαrγorm≥ncαEoγEtναEi|ti{EmuonEtrπμμαrEπnEppEcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]E|α~TEEuropeang
PhysicalgJournalgCRE2015RE^[REWXV 4.2 51

440 uα≥surαmαntEoγEtναEταtEγr≥μmαnt≥tπonEγunctπonE≥nΓEtr≥nsvαrsαEproγπψαEπnEprotonâ��protonEcoψψπsπonsE
≥tE≥EcαntαrSoγSm≥ssEαnαrμyEoγE^E|α~EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2011RE^WREW 4.2 51

439 uα≥surαmαntEoγEtναEproΓuctπonEcrossEsαctπonEoγEταtsEπnE≥ssocπ≥tπonEwπtνE≥E—EbosonEπnEppEcoψψπsπonsE≥tE
MEsqrt{s}e^ENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2013REXVWYREW 5.4 50

438 mvπΓαncαEγorEtναEMEptoEbovαrψπnα{b}ENEΓαc≥yEwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE
2017REXVW^REW 5.4 50

437
{α≥rcνEγorEΓπrαctEp≥πrEproΓuctπonEoγE≥Ecν≥rμπnoE≥nΓE≥Enαutr≥ψπnoEΓαc≥yπnμEtoEtναEWX[´ oα~EpπμμsE
bosonEπnE normuψ≥bEsααEtαxt]´ |α~E normuψ≥bEsααEtαxt]EcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEEuropeang
PhysicalgJournalgCRE2015RE^[REXV_

4.2 50

436
qΓαntπγπc≥tπonE≥nΓEαnαrμyEc≥ψπbr≥tπonEoγEν≥Γronπc≥ψψyEΓαc≥yπnμEt≥uEψαptonsEwπtνEtναEi|ti{E
αxpαrπmαntEπnEcoψψπsπonsE≥tE normuψ≥bEsααEtαxt] normuψ≥bEsααEtαxt]TEEuropeangPhysicalgJournalgCRE2015
RE^[REYVY

4.2 49

435 uα≥surαmαntEoγEcν≥rμαΓSp≥rtπcψαEspαctr≥EπnExbPxbEcoψψπsπonsE≥tEMEsqrt{s−{m≥tνrm{vv}}}eXT^]ENE|α~E
wπtνEtναEi|ti{EΓαtαctorE≥tEtναEtpkTEJournalgofgHighgEnergygPhysicsRE2015REXVW[REW 5.4 49

434 {α≥rcνEγorEνπμνSm≥ssErαson≥ncαsEΓαc≥yπnμEtoEΓπψαptonEγπn≥ψEst≥tαsEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e^ENE|α~E
wπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2012REXVWXREW 5.4 49

433 qncψusπvαEταtEcrossSsαctπonE≥nΓE≥Esα≥rcνEγorEqu≥rχEcomposπtαnαssE≥tEtναEkmzvEkoψψπΓαrTEPhysicsg
LetterstgSectiongB:gNucleartgElementarygParticlegandgHighuEnergygPhysicsRE1991REX[^REXYXSXZV 4.2 49

432
iEmα≥surαmαntEoγEtναE‘E≥nΓE—EproΓuctπonEcrossEsαctπonsE≥nΓE≥EΓαtαrmπn≥tπonEoγE˛�wE≥tEtναEkmzvE
 ovb≥r|p]pEcoψψπΓαrTEPhysicsgLetterstgSectiongB:gNucleartgElementarygParticlegandgHighuEnergygPhysicsRE
1992REX^]REY][SY^Z

4.2 49

431 {α≥rcνEγorErαson≥ncαsEπnEΓπpνotonEαvαntsE≥tEMEsqrt{s}eWYENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofg
HighgEnergygPhysicsRE2016REXVW]REW 5.4 49

430 {α≥rcνEγorEαψαctrowα≥χEproΓuctπonEoγEsupαrsymmαtrπcEp≥rtπcψαsEπnEγπn≥ψEst≥tαsEwπtνEtwoEorEtνrααE
ψαptonsE≥tEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2018RE^_REaa[ 4.2 49

429 uα≥surαmαntsEoγEtopSqu≥rχEp≥πrEΓπγγαrαntπ≥ψEcrossSsαctπonsEπnEtναEψαptonPταtsEcν≥nnαψEπnEcoψψπsπonsE
≥tE normuψ≥bEsααEtαxt]EusπnμEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2016RE^]RE[Y_ 4.2 48

428 {α≥rcνEγorEsupαrsymmαtryE≥tE normuψ≥bEsααEtαxt]´ |α~EπnEγπn≥ψEst≥tαsEwπtνEταtsE≥nΓEtwoEs≥mαSsπμnE
ψαptonsEorEtνrααEψαptonsEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2016RE^]REX[a 4.2 48

427 uα≥surαmαntEoγEmuψtπSp≥rtπcψαE≥zπmutν≥ψEcorrαψ≥tπonsEπnEppREp´ P´ xbE≥nΓEψowSmuψtπpψπcπtyExb´ P´ xbE
coψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2017RE^^REZX_ 4.2 48

426
puntEγorEnαwEpναnomαn≥EusπnμEψ≥rμαEταtEmuψtπpψπcπtπαsE≥nΓEmπssπnμEtr≥nsvαrsαEmomαntumEwπtνE
i|ti{EπnEZT^Eγbâ��WEoγEMEsqrtE{s}EeE^c|α~ENEprotonSprotonEcoψψπsπonsTEJournalgofgHighgEnergygPhysicsRE
2012REXVWXREW

5.4 48

425 {α≥rcνEγorEαxotπcEprocαssαsE≥tEtναEkmzvEppEEcoψψπΓαrTEPhysicsgLetterstgSectiongB:gNucleartgElementaryg
ParticlegandgHighuEnergygPhysicsRE1987REWa[RE]WYS]XX 4.2 48
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424 uα≥surαmαntEoγEtναEpromptEU normuψ≥bEsααEtαxt]Ep≥πrEproΓuctπonEcrossSsαctπonEπnEcoψψπsπonsE≥tE
 normuψ≥bEsααEtαxt]´ |α~EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2017RE^^RE^] 4.2 47

423 {α≥rcνEγorEνα≥vyErαson≥ncαsEΓαc≥yπnμEπntoEπnEtναEγπn≥ψEst≥tαEπnEcoψψπsπonsE≥tEwπtνEtναEi|ti{E
ΓαtαctorTEEuropeangPhysicalgJournalgCRE2018RE^_REXZ 4.2 47

422 {α≥rcνEγorEtναEnαutr≥ψEpπμμsEbosonsEoγEtναEmπnπm≥ψEsupαrsymmαtrπcEst≥nΓ≥rΓEmoΓαψEπnEppEcoψψπsπonsE
≥tEMEsqrt{s}e^ENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2013REXVWYREW 5.4 47

421 {α≥rcνEγorE≥EnαwErαson≥ncαEΓαc≥yπnμEtoE≥EorEbosonE≥nΓE≥EpπμμsEbosonEπnEtναE normuψ≥bEsααEtαxt]E
γπn≥ψEst≥tαsEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2015RE^[REX]Y 4.2 46

420 tπμνtSqu≥rχE≥nΓEμψuonEταtEΓπscrπmπn≥tπonEπnE normuψ≥bEsααEtαxt]EcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]EwπtνE
tναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2014RE^ZREYVXY 4.2 46

419 {α≥rcνEγorEψαptonSγψ≥vourSvπoψ≥tπnμEpESfE˛…ˇ�EΓαc≥ysEoγEtναEpπμμsEbosonEwπtνEtναEi|ti{EΓαtαctorTE
JournalgofgHighgEnergygPhysicsRE2015REXVW[REW 5.4 46

418
{α≥rcνEγorE≥nom≥ψousEproΓuctπonEoγEpromptEs≥mαSsπμnEψαptonEp≥πrsE≥nΓEp≥πrSproΓucαΓEΓoubψyE
cν≥rμαΓEpπμμsEbosonsEwπtνEMEsqrt{s}e_ENE|α~EppEcoψψπsπonsEusπnμEtναEi|ti{EΓαtαctorTEJournalgofgHighg
EnergygPhysicsRE2015REXVW[REW

5.4 45

417 {α≥rcνEγorEπnvπsπbψαEΓαc≥ysEoγE≥EpπμμsEbosonEusπnμEvαctorSbosonEγusπonEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e_ENE
|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2016REXVW]REW 5.4 45

416 uα≥surαmαntEoγE——EproΓuctπonEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e^ENE|α~E≥nΓEψπmπtsEonE≥nom≥ψousE———E≥nΓE
——˛‡EcoupψπnμsEwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2013REXVWYREW 5.4 45

415 uuonErαconstructπonEαγγπcπαncyE≥nΓEmomαntumErαsoψutπonEoγEtναEi|ti{EαxpαrπmαntEπnE
protonSprotonEcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]´ |α~EπnEXVWVTEEuropeangPhysicalgJournalgCRE2014RE^ZREYVYZ 4.2 45

414 {α≥rcνEγorEp≥πrEproΓuctπonEoγEm≥ssπvαEp≥rtπcψαsEΓαc≥yπnμEπntoEtνrααEqu≥rχsEwπtνEtναEi|ti{EΓαtαctorE
πnEMEsqrt{s}e^cm≥tνrm{|α~}ENEppEcoψψπsπonsE≥tEtναEtpkTEJournalgofgHighgEnergygPhysicsRE2012REXVWXREW 5.4 45

413
{α≥rcνEγorEsupαrsymmαtryEπnEαvαntsEcont≥πnπnμE≥Es≥mαSγψ≥vourEopposπtαSsπμnEΓπψαptonEp≥πrREταtsRE≥nΓE
ψ≥rμαEmπssπnμEtr≥nsvαrsαEmomαntumEπnE normuψ≥bEsααEtαxt]´ |α~EcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTE
EuropeangPhysicalgJournalgCRE2015RE^[REYW_

4.2 44

412 qΓαntπγπc≥tπonEoγEboostαΓREν≥Γronπc≥ψψyEΓαc≥yπnμEbosonsE≥nΓEcomp≥rπsonsEwπtνEi|ti{EΓ≥t≥Et≥χαnE≥tE
 normuψ≥bEsααEtαxt]´ |α~TEEuropeangPhysicalgJournalgCRE2016RE^]REW[Z 4.2 44

411 uα≥surαmαntEoγEπsoψ≥tαΓSpνotonEp≥πrEproΓuctπonEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e^c|α~ENEwπtνEtναEi|ti{E
ΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2013REXVWYREW 5.4 44

410 {α≥rcνEγorEp≥πrSproΓucαΓEm≥ssπvαEcoψourαΓEsc≥ψ≥rsEπnEγourSταtEγπn≥ψEst≥tαsEwπtνEtναEi|ti{EΓαtαctorE
πnEprotonâ��protonEcoψψπsπonsE≥tEMsqrt{s}EeE^Embox{|α~}NTEEuropeangPhysicalgJournalgCRE2013RE^YREW 4.2 44

409 uα≥surαmαntEoγEmuψtπSταtEcrossEsαctπonsEπnEprotonâ��protonEcoψψπsπonsE≥tE≥E^E|α~EcαntαrSoγSm≥ssE
αnαrμyTEEuropeangPhysicalgJournalgCRE2011RE^WREW 4.2 44

408 qncψusπvαEˇ�VEproΓuctπonE≥tEtναEkmzvEpSpEEcoψψπΓαrTEPhysicsgLetterstgSectiongB:gNucleartgElementaryg
ParticlegandgHighuEnergygPhysicsRE1982REWW[RE[aS]Z 4.2 44

407 xαrγorm≥ncαEoγEταtEsubstructurαEtαcνnπquαsEγorEψ≥rμαSzEταtsEπnEprotonSprotonEcoψψπsπonsE≥tEME
sqrt{s}e^ENE|α~EusπnμEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2013REXVWYREW 5.4 43

(2013-2017)
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406
uα≥surαmαntEoγEtναEcrossEsαctπonEγorEtopSqu≥rχEp≥πrEproΓuctπonEπnEppEcoψψπsπonsE≥tEMsqrtE{s}EeE
{^}R{tαxt{|α~}}NEwπtνEtναEi|ti{EΓαtαctorEusπnμEγπn≥ψEst≥tαsEwπtνEtwoEνπμνSpE|EψαptonsTEJournalgofg
HighgEnergygPhysicsRE2012REXVWXREW

5.4 43

405 i|ti{EbSταtEπΓαntπγπc≥tπonEpαrγorm≥ncαE≥nΓEαγγπcπαncyEmα≥surαmαntEwπtνEMt{b≥r{t}}NEαvαntsEπnEppE
coψψπsπonsE≥tEMsqrt{s}eWYNE|α~TEEuropeangPhysicalgJournalgCRE2019RE^aREW 4.2 43

404 rαtErαconstructπonE≥nΓEpαrγorm≥ncαEusπnμEp≥rtπcψαEγψowEwπtνEtναEi|ti{ElαtαctorTEEuropeangPhysicalg
JournalgCRE2017RE^^REZ]] 4.2 42

403
uα≥surαmαntEoγEtναEΓπγγαrαntπ≥ψEcrossSsαctπonsEoγEpromptE≥nΓEnonSpromptEproΓuctπonEoγE normuψ≥bE
sααEtαxt]E≥nΓE normuψ≥bEsααEtαxt]EπnEcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]E≥nΓE_´ |α~EwπtνEtναEi|ti{E
ΓαtαctorTEEuropeangPhysicalgJournalgCRE2016RE^]REX_Y

4.2 42

402 uα≥surαmαntEoγEtναEtopEqu≥rχEm≥ssEwπtνEtναEtαmpψ≥tαEmαtνoΓEπnEtναE normuψ≥bEsααEtαxt]Ecν≥nnαψE
usπnμEi|ti{EΓ≥t≥TEEuropeangPhysicalgJournalgCRE2012RE^XREXVZ] 4.2 42

401 {umm≥ryEoγEtναEi|ti{Eαxpαrπmαntâ��sEsαnsπtπvπtyEtoEsupαrsymmαtryE≥γtαrEtpkEzunEWEâ��EπntαrprαtαΓE
πnEtναEpναnomαnoψoμπc≥ψEu{{uTEJournalgofgHighgEnergygPhysicsRE2015REXVW[REW 5.4 42

400
mψαctronSpπonEΓπscrπmπn≥tπonEwπtνE≥Escπntπψψ≥tπnμEγπbαrEc≥ψorπmαtαrTENucleargInstrumentsgandgMethodsg
ingPhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedgEquipmentRE
1991REYVXREY]SZ]

1.2 42

399 iEmα≥surαmαntEoγEtναEΓπrαctEpνotonEproΓuctπonEcrossEsαctπonE≥tEtναEkmzvEpEpEcoψψπΓαrTEPhysicsg
LetterstgSectiongB:gNucleartgElementarygParticlegandgHighuEnergygPhysicsRE1991REX]YRE[ZZS[[V 4.2 42

398 lπrαctEpνotonEproΓuctπonE≥tEtναEkmzvEpEpEcoψψπΓαrTEPhysicsgLetterstgSectiongB:gNucleartgElementaryg
ParticlegandgHighuEnergygPhysicsRE1986REW^]REXYaSXZ] 4.2 42

397 {α≥rcνEγorEΓαc≥ysEoγEtναE‘´–E≥nΓE—EbosonsEπntoEqu≥rχS≥ntπqu≥rχEp≥πrsTEPhysicsgLetterstgSectiongB:g
NucleartgElementarygParticlegandgHighuEnergygPhysicsRE1987REW_]REZ[XSZ]V 4.2 42

396 qncψusπvαEp≥rtπcψαEproΓuctπonEπnEtναEtr≥nsvαrsαEmomαntumEr≥nμαEbαtwααnEVTX[E≥nΓEZVEoα~UcE≥tEtναE
kmzvM{pb≥rEp{NEcoψψπΓαrTEZeitschriftgFˆ…rgPhysikgCuParticlesgandgFieldsRE1985REX^REYXaSYYa 42

395 {α≥rcνEγorEνα≥vyErαson≥ncαsEπnEtναE≥nΓEγπn≥ψEst≥tαsEusπnμEprotonSprotonEcoψψπsπonsE≥tE´ EwπtνEtναE
i|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2018RE^_REXaY 4.2 41

394
{α≥rcνEγorEΓπrαctEtopEsqu≥rχEp≥πrEproΓuctπonEπnEαvαntsEwπtνE≥E normuψ≥bEsααEtαxt]EbosonRE normuψ≥bE
sααEtαxt]SταtsE≥nΓEmπssπnμEtr≥nsvαrsαEmomαntumEπnE normuψ≥bEsααEtαxt]E|α~E normuψ≥bEsααEtαxt]E
coψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2014RE^ZREX__Y

4.2 41

393 {πnμψαEν≥ΓronErαsponsαEmα≥surαmαntE≥nΓEc≥ψorπmαtαrEταtEαnαrμyEsc≥ψαEuncαrt≥πntyEwπtνEtναEi|ti{E
ΓαtαctorE≥tEtναEtpkTEEuropeangPhysicalgJournalgCRE2013RE^YREW 4.2 41

392
{α≥rcνEγorEsupαrsymmαtrπcEp≥rtπcψαsEπnEαvαntsEwπtνEψαptonEp≥πrsE≥nΓEψ≥rμαEmπssπnμEtr≥nsvαrsαE
momαntumEπnEMsqrt{s}e^~mbox{|α~}NEprotonâ��protonEcoψψπsπonsEwπtνEtναEi|ti{EαxpαrπmαntTE
EuropeangPhysicalgJournalgCRE2011RE^WREW

4.2 41

391 zα≥ΓπnαssEoγEtναEi|ti{EψπquπΓE≥rμonEc≥ψorπmαtαrEγorEtpkEcoψψπsπonsTEEuropeangPhysicalgJournalgCRE
2010RE^VRE^XYS^[Y 4.2 41

390
toc≥ψπzπnμEp≥rtπcψαsEsνowαrπnμEπnE≥E{p≥μναttπEk≥ψorπmαtαrTENucleargInstrumentsgandgMethodsging
PhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedgEquipmentRE1991RE
YV[RE[[S^V

1.2 41

389 {α≥rcνEγorEnαwEp≥rtπcψαsEπnEαvαntsEwπtνEonαEψαptonE≥nΓEmπssπnμEtr≥nsvαrsαEmomαntumEπnEppE
coψψπsπonsE≥tEMEsqrt{s}ENEeE_E|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2014REXVWZREW 5.4 40

Michele Livan
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388
uα≥surαmαntEoγEtναEcαntr≥ψπtyEΓαpαnΓαncαEoγEtναEcν≥rμαΓSp≥rtπcψαEpsαuΓor≥pπΓπtyEΓπstrπbutπonEπnE
protonSψα≥ΓEcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]´ |α~EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalg
JournalgCRE2016RE^]REWaa

4.2 39

387 {α≥rcνEγorEsupαrsymmαtryE≥tEMsqrt{s}NEeE_E|α~EπnEγπn≥ψEst≥tαsEwπtνEταtsE≥nΓEtwoEs≥mαSsπμnEψαptonsEorE
tνrααEψαptonsEwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2014REXVWZREW 5.4 39

386
iEsα≥rcνEγorEMEtovαrψπnαEtENErαson≥ncαsEπnEψαptonPταtsEαvαntsEwπtνEνπμνψyEboostαΓEtopEqu≥rχsE
coψψαctαΓEπnEppEcoψψπsπonsE≥tEMEsqrtE{s}EeE^ENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergyg
PhysicsRE2012REXVWXREW

5.4 39

385 uα≥surαmαntEoγEproΓuctπonE≥nΓEpropαrtπαsEoγEταtsE≥tEtναEkmzvMb≥rEppNEcoψψπΓαrTEZeitschriftgFˆ…rg
PhysikgCuParticlesgandgFieldsRE1983REXVREWW^SWYZ 39

384 xαrγorm≥ncαEoγE≥ψμorπtνmsEtν≥tErαconstructEmπssπnμEtr≥nsvαrsαEmomαntumEπnE normuψ≥bEsααEtαxt]eE
_E|α~EprotonSprotonEcoψψπsπonsEπnEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2017RE^^REXZW 4.2 38

383
wbsαrv≥tπonE≥nΓEmα≥surαmαntsEoγEtναEproΓuctπonEoγEpromptE≥nΓEnonSpromptE normuψ≥bEsααEtαxt]E
mαsonsEπnE≥ssocπ≥tπonEwπtνE≥E normuψ≥bEsααEtαxt]EbosonEπnE normuψ≥bEsααEtαxt]EcoψψπsπonsE≥tE normuψ≥bE
sααEtαxt]EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2015RE^[REXXa

4.2 38

382 {α≥rcνEγorEψonμSψπvαΓEnαutr≥ψEp≥rtπcψαsEΓαc≥yπnμEπntoEψαptonEταtsEπnEprotonSprotonEcoψψπsπonsE≥tEME
sqrt{s}e_ENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2014REXVWZREW 5.4 38

381 mψαctronErαconstructπonE≥nΓEπΓαntπγπc≥tπonEπnEtναEi|ti{EαxpαrπmαntEusπnμEtναEXVW[E≥nΓEXVW]EtpkE
protonâ��protonEcoψψπsπonEΓ≥t≥E≥tEMsqrt{s}EeEWYNEMtαxtE{|α~}NTEEuropeangPhysicalgJournalgCRE2019RE^aREW 4.2 37

380 uα≥surαmαntEoγEtναEproΓuctπonEoγE≥E‘EbosonEπnE≥ssocπ≥tπonEwπtνE≥Ecν≥rmEqu≥rχEπnEppEcoψψπsπonsE≥tEME
sqrt{s}ENEeE^E|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2014REXVWZREW 5.4 37

379 {α≥rcνEγorEsqu≥rχsE≥nΓEμψuπnosEπnEαvαntsEwπtνEπsoψ≥tαΓEψαptonsREταtsE≥nΓEmπssπnμEtr≥nsvαrsαE
momαntumE≥tEMEsqrt{s}e_ENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2015REXVW[REW 5.4 37

378 {α≥rcνEγorEtναE{t≥nΓ≥rΓEuoΓαψEpπμμsEbosonEπnEtναEpESfEˇ�EPEˇ�Eâ��EΓαc≥yEmoΓαEπnEMEsqrtE{s}EeE
^R{m≥tνrm{|α~}}ENEppEcoψψπsπonsEwπtνEi|ti{TEJournalgofgHighgEnergygPhysicsRE2012REXVWXREW 5.4 37

377 tπmπtsEonEtναEproΓuctπonEoγEtναEst≥nΓ≥rΓEmoΓαψEpπμμsEbosonEπnEppEcoψψπsπonsE≥tEMsqrt{s}EeE^NE|α~EwπtνE
tναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2011RE^WREW 4.2 37

376 {α≥rcνEγorEm≥ssπvαEcoψorαΓEsc≥ψ≥rsEπnEγourSταtEγπn≥ψEst≥tαsEπnEMsqrt{s}e^~mbox{|α~}NEprotonâ��protonE
coψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2011RE^WREW 4.2 37

375 kν≥rμαΓSp≥rtπcψαEΓπstrπbutπonsE≥tEψowEtr≥nsvαrsαEmomαntumEπnE normuψ≥bEsααEtαxt]´ |α~Eπntαr≥ctπonsE
mα≥surαΓEwπtνEtναEi|ti{EΓαtαctorE≥tEtναEtpkTEEuropeangPhysicalgJournalgCRE2016RE^]RE[VX 4.2 37

374 uα≥surαmαntEoγEtναEpπμμsEbosonEcoupψπnμEpropαrtπαsEπnEtναEpESfE——OESfEZâ��EΓαc≥yEcν≥nnαψE≥tEME
sqrt{s}eWYENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2018REXVW_REW 5.4 36

373 {α≥rcνEγorEΓπrαctEp≥πrEproΓuctπonEoγEtναEtopEsqu≥rχEπnE≥ψψSν≥ΓronπcEγπn≥ψEst≥tαsEπnEprotonSprotonE
coψψπsπonsE≥tEMEsqrt{s}ENEeE_E|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2014REXVWZREW 5.4 36

372 uα≥surαmαntEoγEψonμπtuΓπn≥ψEγψowEΓαcorrαψ≥tπonsEπnExbPxbEcoψψπsπonsE≥tE≥nΓE[TVXE|α~EwπtνEtναE
i|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2018RE^_REWZX 4.2 35

371 uα≥surαmαntEoγEqu≥rχonπumEproΓuctπonEπnEprotonSψα≥ΓE≥nΓEprotonSprotonEcoψψπsπonsE≥tEwπtνEtναE
i|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2018RE^_REW^W 4.2 35

(2018-2016)
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370 uα≥surαmαntEoγEtναEcν≥rμαΓSp≥rtπcψαEmuψtπpψπcπtyEπnsπΓαEταtsEγromE normuψ≥bEsααEtαxt] normuψ≥bEsααE
tαxt]´ EcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2016RE^]REYXX 4.2 35

369 uα≥surαmαntEoγEταtEγr≥μmαnt≥tπonEπnExbPxbE≥nΓEcoψψπsπonsE≥tE|α~EwπtνEtναEi|ti{EΓαtαctorE≥tEtναE
tpkTEEuropeangPhysicalgJournalgCRE2017RE^^REY^a 4.2 35

368 {α≥rcνEγorEsαconΓEμαnαr≥tπonEsc≥ψ≥rEψαptoqu≥rχsEπnEppEcoψψπsπonsE≥tEMsqrt{s}e^~mbox{|α~}NEwπtνEtναE
i|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2012RE^XREW 4.2 35

367 iEΓαtαrmπn≥tπonEoγEtναEstronμEcoupψπnμEconst≥ntE˛–sEγromE‘EproΓuctπonE≥tEtναEkmzvEppEEcoψψπΓαrTE
PhysicsgLetterstgSectiongB:gNucleartgElementarygParticlegandgHighuEnergygPhysicsRE1991REX]YRE[]YS[^X 4.2 35

366 uα≥surαmαntEoγEtναEcrossSsαctπonEγorE‘EbosonEproΓuctπonEπnE≥ssocπ≥tπonEwπtνEbSταtsEπnEppEcoψψπsπonsE
≥tEMEsqrt{s}e^ENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2013REXVWYREW 5.4 34

365 i|ti{Esα≥rcνEγorE≥Eνα≥vyEμ≥uμαEbosonEΓαc≥yπnμEtoE≥Ecν≥rμαΓEψαptonE≥nΓE≥EnαutrπnoEπnEppEcoψψπsπonsE
≥tEMsqrt{s}EeE^Em≥tνrm{|α~}NTEEuropeangPhysicalgJournalgCRE2012RE^XREW 4.2 34

364 {α≥rcνEγorEs≥mαSsπμnEtopSqu≥rχEproΓuctπonE≥nΓEγourtνSμαnαr≥tπonEΓownStypαEqu≥rχsEπnEppEcoψψπsπonsE
≥tEMEsqrtE{s}EeE{^}c{tαxt{|α~}}ENEwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2012REXVWXREW 5.4 34

363 {α≥rcνEγorEνα≥vyEp≥rtπcψαsEΓαc≥yπnμEπntoEtopSqu≥rχEp≥πrsEusπnμEψαptonSpψusSταtsEαvαntsEπnE
protonSprotonEcoψψπsπonsE≥tE´ EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2018RE^_RE[][ 4.2 34

362 xαrγorm≥ncαEoγEtναEi|ti{Etr≥cχErαconstructπonE≥ψμorπtνmsEπnEΓαnsαEαnvπronmαntsEπnEtpkEzunEXTE
EuropeangPhysicalgJournalgCRE2017RE^^RE]^Y 4.2 33

361 {α≥rcνEγorEcν≥rμαΓEpπμμsEbosonsEπnEtναEpE´–ESfEtbEΓαc≥yEcν≥nnαψEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e_ENE|α~E
usπnμEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2016REXVW]REW 5.4 33

360
{α≥rcνEγorEtopSsqu≥rχEp≥πrEproΓuctπonEπnEγπn≥ψEst≥tαsEwπtνEonαEψαptonREταtsRE≥nΓEmπssπnμEtr≥nsvαrsαE
momαntumEusπnμEY]Eγbâ��WEoγEMEsqrt{s}eWYENE|α~EppEcoψψπsπonEΓ≥t≥EwπtνEtναEi|ti{EΓαtαctorTEJournalgofg
HighgEnergygPhysicsRE2018REXVW_REW

5.4 33

359 uα≥surαmαntEoγEtναEtopEqu≥rχEm≥ssEπnEtναE normuψ≥bEsααEtαxt]E≥nΓE normuψ≥bEsααEtαxt]Ecν≥nnαψsE
usπnμE normuψ≥bEsααEtαxt]´  normuψ≥bEsααEtαxt]Ei|ti{EΓ≥t≥TEEuropeangPhysicalgJournalgCRE2015RE^[REYYV 4.2 32

358 {α≥rcνEγorEΓ≥rχEm≥ttαrEproΓucαΓEπnE≥ssocπ≥tπonEwπtνEbottomEorEtopEqu≥rχsEπnE´ |α~EcoψψπsπonsEwπtνE
tναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2018RE^_REW_ 4.2 32

357
{α≥rcνEγorEp≥πrEproΓuctπonEoγEpπμμsEbosonsEπnEtναEMEbovαrψπnα{b}bovαrψπnα{b}ENEγπn≥ψEst≥tαEusπnμE
protonSprotonEcoψψπsπonsE≥tEMEsqrt{s}eWYENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergyg
PhysicsRE2019REXVWaREW

5.4 31

356 konstr≥πntsEonEmαΓπ≥torSb≥sαΓEΓ≥rχEm≥ttαrE≥nΓEsc≥ψ≥rEΓ≥rχEαnαrμyEmoΓαψsEusπnμEMEsqrt{s}ENEeEWYE|α~E
ppEcoψψπsπonEΓ≥t≥EcoψψαctαΓEbyEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2019REXVWaREW 5.4 31

355
uα≥surαmαntEoγEtναEpoψ≥rπs≥tπonEoγE‘EbosonsEproΓucαΓEwπtνEψ≥rμαEtr≥nsvαrsαEmomαntumEπnEppE
coψψπsπonsE≥tEMsqrt{s}EeE^Embox{|α~}NEwπtνEtναEi|ti{EαxpαrπmαntTEEuropeangPhysicalgJournalgCRE2012RE
^XREW

4.2 31

354
lπγγαrαntπ≥ψEtopS≥ntπtopEcrossSsαctπonEmα≥surαmαntsE≥sE≥EγunctπonEoγEobsαrv≥bψαsEconstructαΓEγromE
γπn≥ψSst≥tαEp≥rtπcψαsEusπnμEppEcoψψπsπonsE≥tEMEsqrt{s}e^ENE|α~EπnEtναEi|ti{EΓαtαctorTEJournalgofgHighg
EnergygPhysicsRE2015REXVW[REW

5.4 31

353
uα≥surαmαntEoγEtναEproΓuctπonE≥nΓEψαptonEcν≥rμαE≥symmαtryEoγE normuψ≥bEsααEtαxt]EbosonsEπnE
xbPxbEcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2015RE
^[REXY

4.2 31
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352
{α≥rcνEγorEcont≥ctEπntαr≥ctπonsE≥nΓEψ≥rμαEαxtr≥EΓπmαnsπonsEπnEtναEΓπψαptonEcν≥nnαψEusπnμE
protonSprotonEcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]´ _´ |α~EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalg
JournalgCRE2014RE^ZREYWYZ

4.2 31

351 iEsα≥rcνEγorEγψ≥vourEcν≥nμπnμEnαutr≥ψEcurrαntsEπnEtopSqu≥rχEΓαc≥ysEπnEppEcoψψπsπonEΓ≥t≥EcoψψαctαΓE
wπtνEtναEi|ti{EΓαtαctorE≥tEMEsqrt{s}e^c|α~ENTEJournalgofgHighgEnergygPhysicsRE2012REXVWXREW 5.4 31

350
{α≥rcνEγorEψπμνtEsc≥ψ≥rEtopSqu≥rχEp≥πrEproΓuctπonEπnEγπn≥ψEst≥tαsEwπtνEtwoEψαptonsEwπtνEtναEi|ti{E
ΓαtαctorEπnEMsqrt{s}e^Em≥tνrm{|α~}NEprotonâ��protonEcoψψπsπonsTEEuropeangPhysicalgJournalgCRE2012RE
^XREW

4.2 31

349 qncψusπvαEsα≥rcνEγorEs≥mαSsπμnEΓπψαptonEsπμn≥turαsEπnEppEcoψψπsπonsE≥tEMEsqrtE{s}EeE^ENE|α~EwπtνEtναE
i|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2011REXVWWREW 5.4 31

348 uα≥surαmαntsEoγEbSταtEt≥μμπnμEαγγπcπαncyEwπtνEtναEi|ti{EΓαtαctorEusπnμEMEtovαrψπnα{t}ENEαvαntsE≥tEME
sqrt{s}eWYENE|α~TEJournalgofgHighgEnergygPhysicsRE2018REXVW_REW 5.4 31

347 {α≥rcνEγorEtνπrΓEμαnαr≥tπonEsc≥ψ≥rEψαptoqu≥rχsEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e^ENE|α~EwπtνEtναEi|ti{E
ΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2013REXVWYREW 5.4 30

346 {α≥rcνEγorE≥Esc≥ψ≥rEp≥rtnαrEoγEtναEtopEqu≥rχEπnEtναEταtsEpψusEmπssπnμEtr≥nsvαrsαEmomαntumEγπn≥ψE
st≥tαE≥tEMEsqrt{s}eWYENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2017REXVW^REW 5.4 30

345 uα≥surαmαntsEoγEγπΓucπ≥ψE≥nΓEΓπγγαrαntπ≥ψEcrossEsαctπonsEγorEpπμμsEbosonEproΓuctπonEπnEtναE
ΓπpνotonEΓαc≥yEcν≥nnαψE≥tEMEsqrt{s}e_ENE|α~EwπtνEi|ti{TEJournalgofgHighgEnergygPhysicsRE2014REXVWZREW 5.4 30

344 uα≥surαmαntEoγEtναE normuψ≥bEsααEtαxt]EproΓuctπonEcrossEsαctπonEπnEtναEt≥uEPEταtsEcν≥nnαψEusπnμEtναE
i|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2013RE^YREXYX_ 4.2 30

343
uα≥surαmαntsEoγEunΓαrψyπnμSαvαntEpropαrtπαsEusπnμEnαutr≥ψE≥nΓEcν≥rμαΓEp≥rtπcψαsEπnEppEcoψψπsπonsE
≥tEMsqrt{s}eaVVNEoα~E≥nΓEMsqrt{s}e^NE|α~EwπtνEtναEi|ti{EΓαtαctorE≥tEtναEtpkTEEuropeangPhysicalg
JournalgCRE2011RE^WREW

4.2 30

342
{αp≥r≥tπonEoγEcryst≥ψEsπμn≥ψsEπntoEscπntπψψ≥tπonE≥nΓEkναrαnχovEcomponαntsTENucleargInstrumentsgandg
MethodsgingPhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedg
EquipmentRE2008RE[a[REY[aSY^Z

1.2 30

341 uα≥surαmαntEoγ‘E≥nΓ—EproΓuctπonEcrossEsαctπonsE≥tEtναEkmzvMb≥rEpNEpEcoψψπΓαrTEZeitschriftgFˆ…rg
PhysikgCuParticlesgandgFieldsRE1990REZ^REWWSXX 30

340 uα≥surαmαntEoγEταtEγr≥μmαnt≥tπonEpropαrtπαsE≥tEtναEkmzvEkoψψπΓαrTEPhysicsgLetterstgSectiongB:g
NucleartgElementarygParticlegandgHighuEnergygPhysicsRE1984REWZZREXaWSXa] 4.2 30

339 xαrγorm≥ncαEoγEαψαctronE≥nΓEpνotonEtrπμμαrsEπnEi|ti{EΓurπnμEtpkEzunEXTEEuropeangPhysicalgJournalg
CRE2020RE_VREW 4.2 30

338 {α≥rcναsEγorEνα≥vyEψonμSψπvαΓEcν≥rμαΓEp≥rtπcψαsEwπtνEtναEi|ti{EΓαtαctorEπnEprotonSprotonEcoψψπsπonsE
≥tEMEsqrt{s}e_ENE|α~TEJournalgofgHighgEnergygPhysicsRE2015REXVW[REW 5.4 29

337 zαconstructπonEoγEprπm≥ryEvαrtπcαsE≥tEtναEi|ti{EαxpαrπmαntEπnEzunEWEprotonSprotonEcoψψπsπonsE≥tE
tναEtpkTEEuropeangPhysicalgJournalgCRE2017RE^^REYYX 4.2 29

336
{α≥rcνEγorEp≥πrEproΓuctπonEoγEνα≥vyEvαctorSψπχαEqu≥rχsEΓαc≥yπnμEtoEνπμνSpE|E‘EbosonsE≥nΓEbEqu≥rχsE
πnEtναEψαptonSpψusSταtsEγπn≥ψEst≥tαEπnEppEcoψψπsπonsE≥tEMEsqrt{s}eWYENE|α~EwπtνEtναEi|ti{EΓαtαctorTE
JournalgofgHighgEnergygPhysicsRE2017REXVW^REW

5.4 29

335
{α≥rcνEγorEp≥πrE≥nΓEsπnμψαEproΓuctπonEoγEnαwEνα≥vyEqu≥rχsEtν≥tEΓαc≥yEtoE≥E—EbosonE≥nΓE≥E
tνπrΓSμαnαr≥tπonEqu≥rχEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e_ENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighg
EnergygPhysicsRE2014REXVWZREW

5.4 29

(2014-2014)
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334
|ναEαψαctrom≥μnαtπcEc≥ψorπmαtαrEoγEtναEvwuilEαxpαrπmαntTENucleargInstrumentsgandgMethodsging
PhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedgEquipmentRE1996RE
Y^YREY[_SY^Y

1.2 29

333 |woSp≥rtπcψαEjosαSmπnstαπnEcorrαψ≥tπonsEπnEcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]EVTaE≥nΓE^E|α~Emα≥surαΓE
wπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2015RE^[REZ]] 4.2 28

332 iEsα≥rcνEγorEp≥πrSproΓucαΓErαson≥ncαsEπnEγourSταtEγπn≥ψEst≥tαsE≥tEwπtνEtναEi|ti{EΓαtαctorTEEuropeang
PhysicalgJournalgCRE2018RE^_REX[V 4.2 28

331 zαconstructπonEoγEν≥ΓronπcEΓαc≥yEproΓuctsEoγEt≥uEψαptonsEwπtνEtναEi|ti{EαxpαrπmαntTEEuropeang
PhysicalgJournalgCRE2016RE^]REXa[ 4.2 28

330 {α≥rcνEγorEsπnμψαEtopSqu≥rχEproΓuctπonEvπ≥Eγψ≥vourScν≥nμπnμEnαutr≥ψEcurrαntsE≥tE_´ |α~EwπtνEtναE
i|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2016RE^]RE[[ 4.2 28

329
{α≥rcνEγorEmπnπm≥ψEsupαrsymmαtrπcEst≥nΓ≥rΓEmoΓαψEpπμμsEjosonsE´ U´ E≥nΓEγorE≥E normuψ≥bEsααEtαxt]E
bosonEπnEtναE normuψ≥bEsααEtαxt]Eγπn≥ψEst≥tαEproΓucαΓEπnEcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]E|α~EwπtνE
tναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2016RE^]RE[_[

4.2 28

328
nπΓucπ≥ψREtot≥ψE≥nΓEΓπγγαrαntπ≥ψEcrossSsαctπonEmα≥surαmαntsEoγEScν≥nnαψEsπnμψαEtopSqu≥rχEproΓuctπonE
πnEcoψψπsπonsE≥tE_´ |α~EusπnμEΓ≥t≥EcoψψαctαΓEbyEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2017RE
^^RE[YW

4.2 27

327 uα≥surαmαntEoγEtναEπncψusπvαEταtEcrossSsαctπonEπnEprotonSprotonEcoψψπsπonsE≥tEMEsqrt{s}e^ENE|α~EusπnμE
ZT[Eγbâ��WEoγEΓ≥t≥EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2015REXVW[REW 5.4 27

326
{α≥rcνEγorEp≥πrEproΓuctπonEoγEvαctorSψπχαEtopEqu≥rχsEπnEαvαntsEwπtνEonαEψαptonREταtsRE≥nΓEmπssπnμE
tr≥nsvαrsαEmomαntumEπnEMEsqrt{s}eWYENE|α~EppEcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighg
EnergygPhysicsRE2017REXVW^REW

5.4 27

325 lπrαctEpνotonEproΓuctπonEπnMb≥rEppNEπnEcoψψπsπonsE≥tMsqrtEsEeE]YVNEoα~TEZeitschriftgFˆ…rgPhysikg
CuParticlesgandgFieldsRE1988REZWREYa[SZVZ 27

324 {tuΓyEoγEtναEr≥rαEΓαc≥ysEoγE normuψ≥bEsααEtαxt]E≥nΓE normuψ≥bEsααEtαxt]EπntoEmuonEp≥πrsEγromEΓ≥t≥E
coψψαctαΓEΓurπnμEtναEtpkEzunEWEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2016RE^]RE[WY 4.2 27

323 uα≥surαmαntEoγEtναEpνotonEπΓαntπγπc≥tπonEαγγπcπαncπαsEwπtνEtναEi|ti{EΓαtαctorEusπnμEtpkEzunEXE
Γ≥t≥EcoψψαctαΓEπnEXVW[E≥nΓEXVW]TEEuropeangPhysicalgJournalgCRE2019RE^aREW 4.2 26

322
{α≥rcνEγorEνα≥vyErαson≥ncαsEΓαc≥yπnμEπntoE≥E‘EorE—EbosonE≥nΓE≥EpπμμsEbosonEπnEγπn≥ψEst≥tαsEwπtνE
ψαptonsE≥nΓEbSταtsEπnEY]Eγbâ��WEoγEMEsqrt{s}eWYENE|α~EppEcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEJournalgofg
HighgEnergygPhysicsRE2018REXVW_REW

5.4 26

321 uα≥surαmαntEoγEˇ�EcWE≥nΓEˇ�EcXEproΓuctπonEwπtνEMEsqrt{s}ENEeE^E|α~EppEcoψψπsπonsE≥tEi|ti{TEJournalgofg
HighgEnergygPhysicsRE2014REXVWZREW 5.4 26

320
uα≥surαmαntsEoγEtναEproΓuctπonEcrossEsαctπonEoγE≥E normuψ≥bEsααEtαxt]EbosonEπnE≥ssocπ≥tπonEwπtνE
ταtsEπnEcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]´ |α~EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE
2017RE^^REY]W

4.2 26

319 in≥ψysπsEoγEαvαntsEwπtνEbSταtsE≥nΓE≥Ep≥πrEoγEψαptonsEoγEtναEs≥mαEcν≥rμαEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e_E
NE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2015REXVW[REW 5.4 26

318 uα≥surαmαntEoγEΓπγγαrαntπ≥ψEproΓuctπonEcrossSsαctπonsEγorE≥E—EbosonEπnE≥ssocπ≥tπonEwπtνEbSταtsEπnE^E
|α~EprotonSprotonEcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2014REXVWZREW 5.4 26

317 {α≥rcνEγorEtopEqu≥rχEproΓuctπonE≥tEtναEkmzvMb≥rEppNEcoψψπΓαrTEZeitschriftgFˆ…rgPhysikgCuParticlesgandg
FieldsRE1990REZ]REW^aSW_a 26
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316 |αstEoγEkxEπnv≥rπ≥ncαEπnEvαctorSbosonEγusπonEproΓuctπonEoγEtναEpπμμsEbosonEusπnμEtναEmαtνoΓEπnEtναE
Γπt≥uEΓαc≥yEcν≥nnαψEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2016RE^]RE][_ 4.2 26

315 mψαctronE≥nΓEpνotonEαnαrμyEc≥ψπbr≥tπonEwπtνEtναEi|ti{EΓαtαctorEusπnμEXVW[â��XVW]EtpkE
protonSprotonEcoψψπsπonEΓ≥t≥TEJournalgofgInstrumentationRE2019REWZRExVYVW^SxVYVW^ 1 25

314 uuψtπScν≥nnαψEsα≥rcνEγorEsqu≥rχsE≥nΓEμψuπnosEπnE normuψ≥bEsααEtαxt]EcoψψπsπonsEwπtνEtναEi|ti{E
ΓαtαctorE≥tEtναEtpkTEEuropeangPhysicalgJournalgCRE2013RE^YREXY]X 4.2 25

313 uα≥surαmαntEoγEπncψusπvαE≥nΓEΓπγγαrαntπ≥ψEcrossEsαctπonsEπnEtναEpESfE——EOESfEZâ��EΓαc≥yEcν≥nnαψEπnEppE
coψψπsπonsE≥tEMEsqrt{s}eWYENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2017REXVW^REW 5.4 25

312 {α≥rcνEγorE normuψ≥bEsααEtαxt]EΓαc≥ysEπnE normuψ≥bEsααEtαxt]EcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]´ e´ _´ |α~E
wπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2015RE^[REW][ 4.2 25

311 iEmα≥surαmαntEoγEsπnμψαE≥nΓEΓoubψαEpromptEpνotonEproΓuctπonE≥tEtναEkmzvEpEcoψψπΓαrTEPhysicsg
LetterstgSectiongB:gNucleartgElementarygParticlegandgHighuEnergygPhysicsRE1992REX__REY_]SYaZ 4.2 25

310 {α≥rcνEγorEbottomEsqu≥rχEp≥πrEproΓuctπonEπnEprotonSprotonEcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]´ |α~E
wπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2016RE^]RE[Z^ 4.2 25

309 uα≥surαmαntEoγEtναEπncψusπvαEπsoψ≥tαΓEpromptEpνotonEcrossEsαctπonEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e_ENE
|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2016REXVW]REW 5.4 25

308 uα≥surαmαntEoγEtναEΓoubψαSΓπγγαrαntπ≥ψEνπμνSm≥ssElrαψψS–≥nEcrossEsαctπonEπnEppEcoψψπsπonsE≥tEME
sqrt{s}e_ENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2016REXVW]REW 5.4 24

307 uα≥surαmαntEoγEtναEtopEqu≥rχEp≥πrEproΓuctπonEcν≥rμαE≥symmαtryEπnEprotonSprotonEcoψψπsπonsE≥tEME
sqrt{s}ENEeE^E|α~EusπnμEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2014REXVWZREW 5.4 24

306
uα≥surαmαntEoγEtναEproΓuctπonEcrossEsαctπonEoγEpromptErUˇ�EmαsonsEπnE≥ssocπ≥tπonEwπtνE≥E‘E´–E
bosonEπnEppEcoψψπsπonsE≥tEMEsqrt{s}ENEeE^E|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE
2014REXVWZREW

5.4 24

305 uα≥surαmαntEoγEtναEΓπγγαrαntπ≥ψEcrossSsαctπonEoγEjEPEmαsonEproΓuctπonEπnEppEcoψψπsπonsE≥tEME
sqrt{s}e^ENE|α~E≥tEi|ti{TEJournalgofgHighgEnergygPhysicsRE2013REXVWYREW 5.4 24

304
{α≥rcνEγorEtopE≥nΓEbottomEsqu≥rχsEγromEμψuπnoEp≥πrEproΓuctπonEπnEγπn≥ψEst≥tαsEwπtνEmπssπnμE
tr≥nsvαrsαEαnαrμyE≥nΓE≥tEψα≥stEtνrααEbSταtsEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE
2012RE^XREW

4.2 24

303 {α≥rcνEγorEsπnμψαEproΓuctπonEoγEvαctorSψπχαEqu≥rχsEΓαc≥yπnμEπntoEπnEcoψψπsπonsE≥tE normuψ≥bEsααE
tαxt]´ |α~EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2016RE^]REZZX 4.2 24

302 {α≥rcνEγorEtναEΓπrαctEproΓuctπonEoγEcν≥rμπnosE≥nΓEnαutr≥ψπnosEπnEγπn≥ψEst≥tαsEwπtνEt≥uEψαptonsEπnE
coψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2018RE^_REW[Z 4.2 23

301
|ναEαψαctrom≥μnαtπcEpαrγorm≥ncαEoγEtναEzl[XEγπbαrEc≥ψorπmαtαrTENucleargInstrumentsgandgMethodsg
ingPhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedgEquipmentRE
2014RE^Y[REWYVSWZZ

1.2 23

300 norw≥rΓSb≥cχw≥rΓEcorrαψ≥tπonsE≥nΓEcν≥rμαΓSp≥rtπcψαE≥zπmutν≥ψEΓπstrπbutπonsEπnEppEπntαr≥ctπonsE
usπnμEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2012REXVWXREW 5.4 23

299
iEcomp≥rπsonEoγEjowE≥nΓEj{wEcryst≥ψsEusαΓEπnEtναEΓu≥ψSrα≥ΓoutEmoΓαTENucleargInstrumentsgandg
MethodsgingPhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedg
EquipmentRE2011RE]ZVREaWSa_

1.2 23

(2011-2016)
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298
{α≥rcνEγorE≥EnαwEνα≥vyEμ≥uμαSbosonErαson≥ncαEΓαc≥yπnμEπntoE≥EψαptonE≥nΓEmπssπnμEtr≥nsvαrsαE
momαntumEπnEY]EγbEoγEcoψψπsπonsE≥tE´ |α~EwπtνEtναEi|ti{EαxpαrπmαntTEEuropeangPhysicalgJournalgCRE
2018RE^_REZVW

4.2 23

297 xromptE≥nΓEnonSpromptE≥nΓEsupprαssπonE≥tEνπμνEtr≥nsvαrsαEmomαntumEπnExbPxbEcoψψπsπonsEwπtνE
tναEi|ti{EαxpαrπmαntTEEuropeangPhysicalgJournalgCRE2018RE^_RE^]X 4.2 23

296
iEmα≥surαmαntEoγEtναEc≥ψorπmαtαrErαsponsαEtoEsπnμψαEν≥ΓronsE≥nΓEΓαtαrmπn≥tπonEoγEtναEταtEαnαrμyE
sc≥ψαEuncαrt≥πntyEusπnμEtpkEzunSWEScoψψπsπonEΓ≥t≥EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalg
JournalgCRE2017RE^^REX]

4.2 22

295
uα≥surαmαntEoγEtναEπncψusπvαEcrossSsαctπonsEoγEsπnμψαEtopSqu≥rχE≥nΓEtopS≥ntπqu≥rχEtScν≥nnαψE
proΓuctπonEπnEppEcoψψπsπonsE≥tEMEsqrt{s}eWYENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergyg
PhysicsRE2017REXVW^REW

5.4 22

294 {α≥rcνEγorEνα≥vyEψonμSψπvαΓEmuψtπScν≥rμαΓEp≥rtπcψαsEπnEcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]´ |α~EusπnμEtναE
i|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2015RE^[REY]X 4.2 22

293 {α≥rcνEγorE‘E‘U‘E—Erαson≥ncαEproΓuctπonEπnEâ��˛‰qqEγπn≥ψEst≥tαsEπnEppEcoψψπsπonsE≥tEMEsqrt{s}eWYENE|α~E
wπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2018REXVW_REW 5.4 22

292 iEsα≥rcνEγorEpromptEψαptonSταtsEπnEppEcoψψπsπonsE≥tEMEsqrt{m≥tνrm{s}}e_ENE|α~EwπtνEtναEi|ti{E
ΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2016REXVW]REW 5.4 22

291
{α≥rcνEγorEsupαrsymmαtryEπnEγπn≥ψEst≥tαsEwπtνEtwoEs≥mαSsπμnEorEtνrααEψαptonsE≥nΓEταtsEusπnμEY]Eγbâ��WE
oγEMEsqrt{s}eWYENE|α~EppEcoψψπsπonEΓ≥t≥EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2017RE
XVW^REW

5.4 22

290 iEsα≥rcνEγorEνπμνSm≥ssErαson≥ncαsEΓαc≥yπnμEtoEˇ�Pˇ�â��EπnEppEcoψψπsπonsE≥tEMEsqrt{s}e_ENE|α~EwπtνEtναE
i|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2015REXVW[REW 5.4 22

289 {α≥rcνEγorEνα≥vyEψαptonErαson≥ncαsEΓαc≥yπnμEtoE≥E—EbosonE≥nΓE≥EψαptonEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e_E
NE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2015REXVW[REW 5.4 22

288 vαwEcryst≥ψsEγorEΓu≥ψSrα≥ΓoutEc≥ψorπmαtryTENucleargInstrumentsgandgMethodsgingPhysicsgResearchtg
SectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedgEquipmentRE2009RE]VZRE[WXS[X] 1.2 22

287 {α≥rcνEγorEπnvπsπbψαEp≥rtπcψαsEproΓucαΓEπnE≥ssocπ≥tπonEwπtνEsπnμψαStopSqu≥rχsEπnEprotonSprotonE
coψψπsπonsE≥tE normuψ≥bEsααEtαxt]EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2015RE^[RE^a 4.2 21

286
uα≥surαmαntsEoγEγπΓucπ≥ψEcrossSsαctπonsEγorE normuψ≥bEsααEtαxt]EproΓuctπonEwπtνEonαEorEtwoE
≥ΓΓπtπon≥ψESταtsEπnEcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]e_E|α~´ usπnμEtναEi|ti{EΓαtαctorTEEuropeang
PhysicalgJournalgCRE2016RE^]REWW

4.2 21

285
uα≥surαmαntEoγEΓπstrπbutπonsEsαnsπtπvαEtoEtναEunΓαrψyπnμEαvαntEπnEπncψusπvαE—SbosonEproΓuctπonEπnE
 normuψ≥bEsααEtαxt]EcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]E|α~EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalg
JournalgCRE2014RE^ZREYWa[

4.2 21

284
kontrπbutπonsEoγEkναrαnχovEψπμνtEtoEtναEsπμn≥ψsEγromEψα≥ΓEtunμst≥tαEcryst≥ψsTENucleargInstrumentsg
andgMethodsgingPhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedg
EquipmentRE2007RE[_XREZ^ZSZ_Y

1.2 21

283 uonπtorαΓEΓrπγtEtubαsEπnEi|ti{TENucleargInstrumentsgandgMethodsgingPhysicsgResearchtgSectiongA:g
AcceleratorstgSpectrometerstgDetectorsgandgAssociatedgEquipmentRE1996REY_ZREXWZSXW_ 1.2 21

282 {tuΓyEoγEν≥rΓEΓoubψαSp≥rtonEsc≥ttαrπnμEπnEγourSταtEαvαntsEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e^ENE|α~EwπtνE
tναEi|ti{EαxpαrπmαntTEJournalgofgHighgEnergygPhysicsRE2016REXVW]REW 5.4 21

281 {α≥rcνEγorEpπμμsEbosonEp≥πrEproΓuctπonEπnEtναEcν≥nnαψEusπnμEcoψψπsπonEΓ≥t≥ErαcorΓαΓE≥tE|α~EwπtνEtναE
i|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2018RE^_REWVV^ 4.2 21
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280 {α≥rcνEγorEnαwEpναnomαn≥EπnEαvαntsEwπtνEs≥mαScν≥rμαEψαptonsE≥nΓEbSταtsEπnEppEcoψψπsπonsE≥tEME
sqrt{s}eWYENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2018REXVW_REW 5.4 21

279 uα≥surαmαntEoγEtναE≥zπmutν≥ψE≥nπsotropyEoγEcν≥rμαΓEp≥rtπcψαsEproΓucαΓEπnEeE[TVX´ |α~ExbPxbE
coψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2018RE^_REaa^ 4.2 21

278 {α≥rcνEγorEΓoubψyEcν≥rμαΓEsc≥ψ≥rEbosonsEΓαc≥yπnμEπntoEs≥mαSsπμnEbosonEp≥πrsEwπtνEtναEi|ti{E
ΓαtαctorTEEuropeangPhysicalgJournalgCRE2019RE^aRE[_ 4.2 20

277 uα≥surαmαntEoγEtναE≥nμuψ≥rEcoαγγπcπαntsEπnE—SbosonEαvαntsEusπnμEαψαctronE≥nΓEmuonEp≥πrsEγromE
Γ≥t≥Et≥χαnE≥tEMEsqrt{s}e_ENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2016REXVW]REW 5.4 20

276 {α≥rcναsEγorEνα≥vyEΓπbosonErαson≥ncαsEπnEppEcoψψπsπonsE≥tEMEsqrt{s}eWYENE|α~EwπtνEtναEi|ti{E
ΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2016REXVW]REW 5.4 20

275
x≥rtπcψαEπΓαntπγπc≥tπonEπnEtναEψonμπtuΓπn≥ψψyEunsαμmαntαΓEzl[XEc≥ψorπmαtαrTENucleargInstrumentsgandg
MethodsgingPhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedg
EquipmentRE2014RE^Y[REWXVSWXa

1.2 20

274 {α≥rcναsEγorEtναE—˛‡EΓαc≥yEmoΓαEoγEtναEpπμμsEbosonE≥nΓEγorEnαwEνπμνSm≥ssErαson≥ncαsEπnEppE
coψψπsπonsE≥tEMEsqrt{s}eWYENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2017REXVW^REW 5.4 20

273 lu≥ψSrα≥ΓoutEc≥ψorπmαtryEwπtνEψα≥ΓEtunμst≥tαEcryst≥ψsTENucleargInstrumentsgandgMethodsgingPhysicsg
ResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedgEquipmentRE2008RE[_ZREX^YSX_Z1.2 20

272 iEsα≥rcνEγorEcν≥rμαΓEpπμμsEγromEtopEqu≥rχEΓαc≥yE≥tEtναEkmzvEpEpEcoψψπΓαrTEPhysicsgLetterstgSectiongB:g
NucleartgElementarygParticlegandgHighuEnergygPhysicsRE1992REX_VREWY^SWZ[ 4.2 20

271 {α≥rcνEγorEμψuπnosEπnEαvαntsEwπtνE≥nEπsoψ≥tαΓEψαptonREταtsE≥nΓEmπssπnμEtr≥nsvαrsαEmomαntumE≥tE
 normuψ≥bEsααEtαxt]EeEWYE|αE~EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2016RE^]RE[][ 4.2 20

270 uα≥surαmαntEoγEtναEbosonEpoψ≥rπs≥tπonEπnE normuψ≥bEsααEtαxt]EαvαntsEγromEcoψψπsπonsE≥tE normuψ≥bE
sααEtαxt]EeE_E|α~EπnEtναEψαpton´ P´ ταtsEcν≥nnαψEwπtνEi|ti{TEEuropeangPhysicalgJournalgCRE2017RE^^REX]Z 4.2 19

269 xαrγorm≥ncαEoγEtopSqu≥rχE≥nΓEMv≥rvαc{‘}NSbosonEt≥μμπnμEwπtνEi|ti{EπnEzunEXEoγEtναEtpkTEEuropeang
PhysicalgJournalgCRE2019RE^aREW 4.2 19

268 {α≥rcνEγorEΓπrαctEtopEsqu≥rχEp≥πrEproΓuctπonEπnEγπn≥ψEst≥tαsEwπtνEtwoEψαptonsEπnE|α~EcoψψπsπonsEwπtνE
tναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2017RE^^RE_a_ 4.2 19

267 lαtαrmπn≥tπonEoγEtναEstronμEcoupψπnμEconst≥ntEγromEtr≥nsvαrsαEαnαrμySαnαrμyEcorrαψ≥tπonsEπnE
muψtπταtEαvαntsE≥tEusπnμEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2017RE^^RE_^X 4.2 19

266 uα≥surαmαntEoγEtναEstronμEcoupψπnμEconst≥ntE˛–sEγromE≥EstuΓyEoγE‘EjosonsEproΓucαΓEπnE≥ssocπ≥tπonE
wπtνEταtsTEPhysicsgLetterstgSectiongB:gNucleartgElementarygParticlegandgHighuEnergygPhysicsRE1988REXW[REW^[SW_[4.2 19

265 mxpαrπmαnt≥ψEstuΓyEoγEtναEαmαrμαncαEoγEtwoSταtEΓomπn≥ncαEπnEpEcoψψπsπonsE≥tEâ��sEeE]YVEoα~TEPhysicsg
LetterstgSectiongB:gNucleartgElementarygParticlegandgHighuEnergygPhysicsRE1985REW][REZZWSZZ_ 4.2 19

264 kν≥rμαΓSp≥rtπcψαEΓπstrπbutπonsEπnEπntαr≥ctπonsE≥tE normuψ≥bEsααEtαxt]Emα≥surαΓEwπtνEtναEi|ti{E
ΓαtαctorTEEuropeangPhysicalgJournalgCRE2016RE^]REZVY 4.2 19

263 uα≥surαmαntEoγEtνrααSταtEproΓuctπonEcrossSsαctπonsEπnE normuψ≥bEsααEtαxt]EcoψψπsπonsE≥tE^´  normuψ≥bE
sααEtαxt]EcαntrαSoγSm≥ssEαnαrμyEusπnμEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2015RE^[REXX_ 4.2 18
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262 uα≥surαmαntEoγEtναEunΓαrψyπnμEαvαntEπnEταtEαvαntsEγromE^EMtαxtE{|α~}NEprotonâ��protonEcoψψπsπonsE
wπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2014RE^ZREW 4.2 18

261
uα≥surαmαntEoγEtναEcαntr≥ψπtyE≥nΓEpsαuΓor≥pπΓπtyEΓαpαnΓαncαEoγEtναEπntαμr≥tαΓEαψψπptπcEγψowEπnE
ψα≥ΓSψα≥ΓEcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]´ |α~´ wπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE
2014RE^ZREXa_X

4.2 18

260 uα≥surαmαntEoγEtναEψowSm≥ssElrαψψS–≥nEΓπγγαrαntπ≥ψEcrossEsαctπonE≥tEMEsqrt{s}ENEeE^E|α~EusπnμEtναE
i|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2014REXVWZREW 5.4 18

259 uα≥surαmαntEoγEταtEsν≥pαsEπnEtopSqu≥rχEp≥πrEαvαntsE≥tE normuψ≥bEsααEtαxt]EusπnμEtναEi|ti{E
ΓαtαctorTEEuropeangPhysicalgJournalgCRE2013RE^YREX]^] 4.2 18

258 uα≥surαmαntEoγEtναEγorw≥rΓSb≥cχw≥rΓE≥symmαtryEoγEαψαctronE≥nΓEmuonEp≥πrSproΓuctπonEπnEppE
coψψπsπonsE≥tEMEsqrt{s}e^ENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2015REXVW[REW 5.4 18

257 {α≥rcνEγorEγψ≥vourScν≥nμπnμEnαutr≥ψEcurrαntEtopEqu≥rχEΓαc≥ysEtESfEpqEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e_ENE
|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2015REXVW[REWS][ 5.4 18

256 {α≥rcνEγorEmαt≥st≥bψαEνα≥vyEcν≥rμαΓEp≥rtπcψαsEwπtνEψ≥rμαEπonπs≥tπonEαnαrμyEψossEπnEcoψψπsπonsE≥tE
 normuψ≥bEsααEtαxt]´ |α~EusπnμEtναEi|ti{EαxpαrπmαntTEEuropeangPhysicalgJournalgCRE2015RE^[REZV^ 4.2 18

255 uα≥surαmαntEoγEαvαntEsν≥pαsE≥tEψ≥rμαEmomαntumEtr≥nsγαrEwπtνEtναEi|ti{EΓαtαctorEπnEppE
coψψπsπonsE≥tEMsqrt{m≥tνbγ{s}}e^Em≥tνrm{|α~}NTEEuropeangPhysicalgJournalgCRE2012RE^XREW 4.2 18

254
{α≥rcνEγorE≥nEαxcαssEoγEαvαntsEwπtνE≥nEπΓαntπc≥ψEγψ≥vourEψαptonEp≥πrE≥nΓEsπμnπγπc≥ntEmπssπnμE
tr≥nsvαrsαEmomαntumEπnEMsqrt{s}e^NE|α~Eprotonâ��protonEcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTE
EuropeangPhysicalgJournalgCRE2011RE^WREW

4.2 18

253 tumπnαscαncαE≥nΓEscπntπψψ≥tπonEcν≥r≥ctαrπstπcsEoγEνα≥vπψyExrYPSΓopαΓExb‘wZEsπnμψαEcryst≥ψsTEJournalg
ofgAppliedgPhysicsRE2008REWVZREVaY[WZ 2.5 18

252
wnEmuonEproΓuctπonE≥nΓEotναrEψα≥χ≥μαE≥spαctsEoγEpπonE≥bsorptπonEπnE≥Eψα≥ΓUscπntπψψ≥tπnμSγπbαrE
c≥ψorπmαtαrTENucleargInstrumentsgandgMethodsgingPhysicsgResearchtgSectiongA:gAcceleratorstg
SpectrometerstgDetectorsgandgAssociatedgEquipmentRE1991REYVaREWZYSW[a

1.2 18

251
uα≥surαmαntEoγEtναEcν≥rμαE≥symmαtryEπnEtopSqu≥rχEp≥πrEproΓuctπonEπnEtναEψαptonSpψusSταtsEγπn≥ψE
st≥tαEπnEcoψψπsπonEΓ≥t≥E≥tE normuψ≥bEsααEtαxt]EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE
2016RE^]RE_^

4.2 18

250 {α≥rcναsEγorEνα≥vyE——E≥nΓE—‘Erαson≥ncαsEπnEtναEâ��â��qqE≥nΓE˛‰˛‰qqEγπn≥ψEst≥tαsEπnEppEcoψψπsπonsE≥tEME
sqrt{s}eWYENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2018REXVW_REW 5.4 17

249 uα≥surαmαntEoγEΓπταtEcrossSsαctπonsEπnEppEcoψψπsπonsE≥tE^E|α~EcαntrαSoγSm≥ssEαnαrμyEusπnμEtναE
i|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2014REXVWZREW 5.4 17

248 uα≥surαmαntEoγEpoψ≥rπz≥tπonEπnESfEΓαc≥ysEwπtνEtναEi|ti{EΓαtαctorEπnEcoψψπsπonsE≥tE normuψ≥bEsααE
tαxt]TEEuropeangPhysicalgJournalgCRE2012RE^XREXV]X 4.2 17

247
uα≥surαmαntsEoγEταtEvαtoαsE≥nΓE≥zπmutν≥ψEΓαcorrαψ≥tπonsEπnEΓπταtEαvαntsEproΓucαΓEπnE normuψ≥bEsααE
tαxt]EcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]EusπnμEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2014RE
^ZREYWW^

4.2 17

246
lαtαctπonEoγEmuonsEwπtνE≥Eψα≥ΓUscπntπψψ≥tπnμSγπbαrEc≥ψorπmαtαrTENucleargInstrumentsgandgMethodsging
PhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedgEquipmentRE1992RE
YXVREWX_SWZY

1.2 17

245 uα≥surαmαntEoγEtναEtr≥nsvαrsαEmomαntumEΓπstrπbutπonsEoγ‘E≥nΓ—EbosonsE≥tEtναEkmzvMb≥rEppNE
coψψπΓαrTEZeitschriftgFˆ…rgPhysikgCuParticlesgandgFieldsRE1990REZ^RE[XYS[YW 17
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244
{α≥rcνEγorE≥Esc≥ψ≥rEp≥rtnαrEoγEtναEtopEqu≥rχEπnEtναE≥ψψSν≥ΓronπcEMt{b≥r{t}}NEpψusEmπssπnμEtr≥nsvαrsαE
momαntumEγπn≥ψEst≥tαE≥tEMsqrt{s}eWYNE|α~EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE
2020RE_VREW

4.2 17

243
{α≥rcνEγorEsupαrsymmαtryEπnE≥Eγπn≥ψEst≥tαEcont≥πnπnμEtwoEpνotonsE≥nΓEmπssπnμEtr≥nsvαrsαE
momαntumEπnE normuψ≥bEsααEtαxt]´ e´ WY´ |α~E normuψ≥bEsααEtαxt]EcoψψπsπonsE≥tEtναEtpkEusπnμEtναE
i|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2016RE^]RE[W^

4.2 17

242 lu≥ψSrα≥ΓoutEc≥ψorπmαtryTEReviewsgofgModerngPhysicsRE2018REaVRE 40.5 16

241 l≥rχEm≥ttαrEπntαrprαt≥tπonsEoγEi|ti{Esα≥rcναsEγorEtναEαψαctrowα≥χEproΓuctπonEoγEsupαrsymmαtrπcE
p≥rtπcψαsEπnEMEsqrt{s}e_ENE|α~EprotonSprotonEcoψψπsπonsTEJournalgofgHighgEnergygPhysicsRE2016REXVW]REW 5.4 16

240
{α≥rcνEγorEtναE{t≥nΓ≥rΓEuoΓαψEpπμμsEbosonEΓαc≥yπnμEπntoEMEbovαrψπnα{b}ENEproΓucαΓEπnE≥ssocπ≥tπonE
wπtνEtopEqu≥rχsEΓαc≥yπnμEν≥Γronπc≥ψψyEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e_ENE|α~EwπtνEtναEi|ti{EΓαtαctorTE
JournalgofgHighgEnergygPhysicsRE2016REXVW]REW

5.4 16

239 qΓαntπγπc≥tπonE≥nΓErαταctπonEoγEpπψαSupEταtsE≥tEνπμνEpsαuΓor≥pπΓπtyEwπtνEtναEi|ti{EΓαtαctorTE
EuropeangPhysicalgJournalgCRE2017RE^^RE[_V 4.2 16

238 uα≥surαmαntEoγEtναElrαψψS–≥nEtrπpψαSΓπγγαrαntπ≥ψEcrossEsαctπonEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e_ENE|α~TE
JournalgofgHighgEnergygPhysicsRE2017REXVW^REW 5.4 16

237 {α≥rcνEγorEnαwEpναnomαn≥EπnEαvαntsEwπtνEtνrααEorEmorαEcν≥rμαΓEψαptonsEπnEppEcoψψπsπonsE≥tEME
sqrt{s}e_ENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2015REXVW[REW 5.4 16

236 uα≥surαmαntEoγEtναEMEtovαrψπnα{t}‘ENE≥nΓEMEtovαrψπnα{t}—ENEproΓuctπonEcrossEsαctπonsEπnEppEcoψψπsπonsE
≥tEMEsqrt{s}e_ENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2015REXVW[REW 5.4 16

235 uα≥surαmαntEoγEtναEcν≥rμαE≥symmαtryEπnEΓπψαptonπcEΓαc≥ysEoγEtopEqu≥rχEp≥πrsEπnEppEcoψψπsπonsE≥tEME
sqrt{s}e^ENE|α~EusπnμEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2015REXVW[REW 5.4 16

234
iEmα≥surαmαntEoγEtναEr≥tπoEoγEtναEproΓuctπonEcrossEsαctπonsEγorE normuψ≥bEsααEtαxt]E≥nΓE normuψ≥bE
sααEtαxt]EbosonsEπnE≥ssocπ≥tπonEwπtνEταtsEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2014
RE^ZREYW]_

4.2 16

233 uα≥surαmαntEoγEtναEproΓuctπonEcrossSsαctπonEoγEˇ�MX{NESfErUˇ�MSf˛…EPE˛…Eâ��Nˇ�EPEˇ�Eâ��EπnEppEcoψψπsπonsE≥tEME
sqrt{s}ENEeE^E|α~E≥tEi|ti{TEJournalgofgHighgEnergygPhysicsRE2014REXVWZREW 5.4 16

232 {α≥rcνEγorE≥nom≥ψousEproΓuctπonEoγEpromptEψπχαSsπμnEψαptonEp≥πrsE≥tEMEsqrt{s}e^cm≥tνrm{|α~}ENEwπtνE
tναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2012REXVWXREW 5.4 16

231 {tuΓπαsEoγEtναEpαrγorm≥ncαEoγEtναEi|ti{EΓαtαctorEusπnμEcosmπcSr≥yEmuonsTEEuropeangPhysicalg
JournalgCRE2011RE^WREW 4.2 16

230 |ναEpαrγorm≥ncαEoγEtναEταtEtrπμμαrEγorEtναEi|ti{EΓαtαctorEΓurπnμEXVWWEΓ≥t≥Et≥χπnμTEEuropeang
PhysicalgJournalgCRE2016RE^]RE[X] 4.2 16

229
{α≥rcνEγorEtναEpπμμsEbosonEproΓucαΓEπnE≥ssocπ≥tπonEwπtνE≥EbosonE≥nΓEΓαc≥yπnμEtoEγourESqu≥rχsEvπ≥E
twoEspπnSzαroEp≥rtπcψαsEπnEcoψψπsπonsE≥tEWYE|α~EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE
2016RE^]RE]V[

4.2 16

228
{α≥rcνEγorEγψ≥vourScν≥nμπnμEnαutr≥ψEcurrαntEtopSqu≥rχEΓαc≥ysEtoE normuψ≥bEsααEtαxt]EπnE normuψ≥bE
sααEtαxt]EcoψψπsπonEΓ≥t≥EcoψψαctαΓEwπtνEtναEi|ti{EΓαtαctorE≥tE normuψ≥bEsααEtαxt]´ |α~TEEuropeang
PhysicalgJournalgCRE2016RE^]REWX

4.2 16

227 uα≥surαmαntEoγEγπΓucπ≥ψE≥nΓEΓπγγαrαntπ≥ψEM‘ℓP‘ℓSNEproΓuctπonEcrossSsαctπonsE≥tEMsqrt{s}eWYNE|α~E
wπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2019RE^aREW 4.2 16

(2019-2020)
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226 lαtαrmπn≥tπonEoγEspπnE≥nΓEp≥rπtyEoγEtναEpπμμsEbosonEπnEtναE normuψ≥bEsααEtαxt]EΓαc≥yEcν≥nnαψEwπtνE
tναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2015RE^[REXYW 4.2 15

225 uα≥surαmαntEoγEtναEtopEqu≥rχEcν≥rμαEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e^ENE|α~EwπtνEtναEi|ti{EΓαtαctorTE
JournalgofgHighgEnergygPhysicsRE2013REXVWYREW 5.4 15

224
{α≥rcνEγorEΓπrαctEcν≥rμπnoEproΓuctπonEπnE≥nom≥ψySmαΓπ≥tαΓEsupαrsymmαtryEbrα≥χπnμEmoΓαψsEb≥sαΓE
onE≥EΓπs≥ppα≥rπnμStr≥cχEsπμn≥turαEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e^cm≥tνrm{|α~}ENEwπtνEtναEi|ti{E
ΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2013REXVWYREW

5.4 15

223 uα≥surαmαntsEoγEˇ�MX{NE≥nΓE’MY_^XNESfErUˇ�ˇ�EPEˇ�Eâ��EproΓuctπonEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e_ENE|α~EwπtνE
tναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2017REXVW^REW 5.4 15

222
uα≥surαmαntEoγEproΓuctπonEwπtνEtναEν≥Γronπc≥ψψyEΓαc≥yπnμEbosonErαconstructαΓE≥sEonαEorEtwoEταtsE
πnEcoψψπsπonsE≥tEwπtνEi|ti{RE≥nΓEconstr≥πntsEonE≥nom≥ψousEμ≥uμαEcoupψπnμsTEEuropeangPhysicalg
JournalgCRE2017RE^^RE[]Y

4.2 15

221 lαtαrmπn≥tπonEoγEtναEtopSqu≥rχEpoψαEm≥ssEusπnμEMEtovαrψπnα{t}ENEPEWSταtEαvαntsEcoψψαctαΓEwπtνEtναE
i|ti{EαxpαrπmαntEπnE^E|α~EppEcoψψπsπonsTEJournalgofgHighgEnergygPhysicsRE2015REXVW[REW 5.4 15

220
{α≥rcνEγor‘pproΓuctπonEwπtνE≥EψπμνtEpπμμsEbosonEΓαc≥yπnμEtoEpromptEαψαctronSταtsEπnE
protonâ��protonEcoψψπsπonsE≥tEIsqrtE{s}e^IE|α~EwπtνEtναEi|ti{EΓαtαctorTENewgJournalgofgPhysicsRE2013RE
W[REVZYVVa

2.9 15

219 {α≥rcνEγorEΓπpνotonEαvαntsEwπtνEψ≥rμαEmπssπnμEtr≥nsvαrsαEαnαrμyEwπtνEY]Epbâ��WEoγE^E|α~E
protonâ��protonEcoψψπsπonEΓ≥t≥EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2011RE^WREW 4.2 15

218
|ναEpαrγorm≥ncαEoγE≥Eψα≥ΓUscπntπψψ≥tπnμSγπbαrEc≥ψorπmαtαrE≥tEtpkU{{kEcomp≥tπbψαEμ≥tαEwπΓtνsTE
NucleargInstrumentsgandgMethodsgingPhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstg
DetectorsgandgAssociatedgEquipmentRE1992REYWZREZYWSZZa

1.2 15

217
mnΓSc≥pEproportπon≥ψEtubαEcν≥mbαrsEγorEtναEupμr≥ΓαΓE}iXEαxpαrπmαntTENucleargInstrumentsgandg
MethodsgingPhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedg
EquipmentRE1990REX_]REWX_SWYZ

1.2 15

216
{α≥rcνEγorEnαwEpναnomαn≥EusπnμEtναEπnv≥rπ≥ntEm≥ssEΓπstrπbutπonEoγEs≥mαSγψ≥vourEopposπtαSsπμnE
ΓπψαptonEp≥πrsEπnEαvαntsEwπtνEmπssπnμEtr≥nsvαrsαEmomαntumEπnE´ EcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTE
EuropeangPhysicalgJournalgCRE2018RE^_RE]X[

4.2 15

215
uα≥surαmαntEoγEtναE normuψ≥bEsααEtαxt]E≥nΓE normuψ≥bEsααEtαxt]EproΓuctπonEcrossEsαctπonsEπnE
muψtπψαptonEγπn≥ψEst≥tαsEusπnμEYTXEγb normuψ≥bEsααEtαxt]EoγE normuψ≥bEsααEtαxt]EcoψψπsπonsE≥tE normuψ≥bE
sααEtαxt]EeEWYE|α~EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2017RE^^REZV

4.2 14

214 uα≥surαmαntsEoγEαψαctrowα≥χE normuψ≥bEsααEtαxt]EproΓuctπonE≥nΓEconstr≥πntsEonE≥nom≥ψousEμ≥uμαE
coupψπnμsEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2017RE^^REZ^Z 4.2 14

213
uα≥surαmαntEoγEtναEMEtovαrψπnα{t}ENEproΓuctπonEcrossSsαctπonE≥sE≥EγunctπonEoγEταtEmuψtπpψπcπtyE≥nΓEταtE
tr≥nsvαrsαEmomαntumEπnE^E|α~EprotonSprotonEcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighg
EnergygPhysicsRE2015REXVW[REW

5.4 14

212 {α≥rcνEγorEtναEproΓuctπonEoγEsπnμψαEvαctorSψπχαE≥nΓEαxcπtαΓEqu≥rχsEπnEtναE‘tEγπn≥ψEst≥tαEπnEppE
coψψπsπonsE≥tEMEsqrt{s}e_ENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2016REXVW]REW 5.4 14

211
uα≥surαmαntEoγEtναEαψαctrowα≥χEproΓuctπonEoγEΓπταtsEπnE≥ssocπ≥tπonEwπtνE≥E—SbosonE≥nΓE
ΓπstrπbutπonsEsαnsπtπvαEtoEvαctorEbosonEγusπonEπnEprotonSprotonEcoψψπsπonsE≥tEMEsqrt{s}ENEeE_E|α~EusπnμE
tναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2014REXVWZREW

5.4 14

210 {α≥rcνEγorEΓαc≥ysEoγEstoppαΓREψonμSψπvαΓEp≥rtπcψαsEγromE^E|α~EppEcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTE
EuropeangPhysicalgJournalgCRE2012RE^XREW 4.2 14

209
{α≥rcνEγorEcν≥rμαΓEpπμμsEbosonsEtνrouμνEtναEvπoψ≥tπonEoγEψαptonEunπvαrs≥ψπtyEπnEMEtovαrψπnα{t}ENE
αvαntsEusπnμEppEcoψψπsπonEΓ≥t≥E≥tEMEsqrt{s}e^ENE|α~EwπtνEtναEi|ti{EαxpαrπmαntTEJournalgofgHighg
EnergygPhysicsRE2013REXVWYREW

5.4 14

Michele Livan
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208 {tuΓyEoγEM‘U—NpEproΓuctπonE≥nΓEpπμμsEbosonEcoupψπnμsEusπnμEpSfE‘E‘EOEΓαc≥ysEwπtνEtναEi|ti{E
ΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2015REXVW[REW 5.4 14

207 iEsα≥rcνEγorE normuψ≥bEsααEtαxt]Erαson≥ncαsEwπtνEtναEi|ti{EΓαtαctorEπnEXTV[EγbEoγEprotonSprotonE
coψψπsπonsE≥tE normuψ≥bEsααEtαxt]TEEuropeangPhysicalgJournalgCRE2012RE^XREXV_Y 4.2 14

206 lu≥ψSzα≥ΓoutEc≥ψorπmαtryEwπtνEcryst≥ψEc≥ψorπmαtαrsTENucleargInstrumentsgandgMethodsgingPhysicsg
ResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedgEquipmentRE2009RE[a_RE^WVS^XW1.2 14

205
lu≥ψSrα≥ΓoutEc≥ψorπmαtryEwπtνE≥EγuψψSsπzαEjowEαψαctrom≥μnαtπcEsαctπonTENucleargInstrumentsgandg
MethodsgingPhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedg
EquipmentRE2009RE]WVREZ__S[VW

1.2 14

204 kommπssπonπnμEoγEtναEi|ti{EuuonE{pαctromαtαrEwπtνEcosmπcEr≥ysTEEuropeangPhysicalgJournalgCRE
2010RE^VRE_^[SaW] 4.2 14

203 xαrγorm≥ncαEoγEtναEi|ti{EΓαtαctorEusπnμEγπrstEcoψψπsπonEΓ≥t≥TEJournalgofgHighgEnergygPhysicsRE2010RE
XVWVREW 5.4 14

202
wptπmπz≥tπonEoγEcryst≥ψsEγorE≥ppψπc≥tπonsEπnEΓu≥ψSrα≥ΓoutEc≥ψorπmαtryTENucleargInstrumentsgandg
MethodsgingPhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedg
EquipmentRE2010RE]XWREXWXSXXW

1.2 14

201 iEsα≥rcνEγorEsc≥ψ≥rEψαptoqu≥rχsE≥tEtναEkmzvEcoψψπΓαrTEPhysicsgLetterstgSectiongB:gNucleartgElementaryg
ParticlegandgHighuEnergygPhysicsRE1992REX^ZRE[V^S[WX 4.2 14

200 uα≥surαmαntEoγEtναEμψuonEstructurαEγunctπonEγromEΓπrαctEpνotonEΓ≥t≥E≥tEtναEkmzvEpEcoψψπΓαrTE
PhysicsgLetterstgSectiongB:gNucleartgElementarygParticlegandgHighuEnergygPhysicsRE1993REXaaREW^ZSW_X 4.2 14

199 |ναEsystαmEoγEγorw≥rΓSb≥cχw≥rΓEΓrπγtEcν≥mbαrsEπnEtναE}iXEΓαtαctorTENucleargInstrumentsgng
MethodsgingPhysicsgResearchRE1984REXXZRE][S^Z 14

198 mvπΓαncαEγorEπnαψ≥stπcEprop≥μ≥torsEπnEprotonSΓαutαronEαψ≥stπcEsc≥ttαrπnμE≥tEâ��sEeE]YEoα~TEPhysicsg
LetterstgSectiongB:gNucleartgElementarygParticlegandgHighuEnergygPhysicsRE1978RE^^REZX_SZYX 4.2 14

197
uα≥surαmαntsEoγEtopSqu≥rχEp≥πrEΓπγγαrαntπ≥ψEcrossSsαctπonsEπnEtναE normuψ≥bEsααEtαxt]Ecν≥nnαψEπnE
coψψπsπonsE≥tE normuψ≥bEsααEtαxt]´ |α~EusπnμEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2017RE
^^REXaX

4.2 13

196 {α≥rcνEγorEtrπbosonE normuψ≥bEsααEtαxt]EproΓuctπonEπnEcoψψπsπonsE≥tE normuψ≥bEsααEtαxt]´  normuψ≥bEsααE
tαxt]EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2017RE^^REWZW 4.2 13

195
uα≥surαmαntEoγEγπΓucπ≥ψEΓπγγαrαntπ≥ψEcrossEsαctπonsEoγEμψuonSγusπonEproΓuctπonEoγEpπμμsEbosonsE
Γαc≥yπnμEtoE‘‘EOSfα˛‰˛…˛‰EwπtνEtναEi|ti{EΓαtαctorE≥tEMEsqrt{s}e_ENE|α~TEJournalgofgHighgEnergygPhysicsRE
2016REXVW]REW

5.4 13

194 {α≥rcνEγorEnαwEpναnomαn≥EπnEαvαntsEwπtνE≥EpνotonE≥nΓEmπssπnμEtr≥nsvαrsαEmomαntumEπnEppE
coψψπsπonsE≥tEMEsqrt{s}eWYENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2016REXVW]REW 5.4 13

193 qΓαntπγπc≥tπonEoγEνπμνEtr≥nsvαrsαEmomαntumEtopEqu≥rχsEπnEppEcoψψπsπonsE≥tEMEsqrt{s}e_ENE|α~EwπtνEtναE
i|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2016REXVW]REW 5.4 13

192
iΓΓαnΓumEtoEâ��uα≥surαmαntEoγEtναEMtb≥r{t}NEproΓuctπonEcrossSsαctπonEusπnμEMαmuENEαvαntsEwπtνE
bSt≥μμαΓEταtsEπnEppEcoψψπsπonsE≥tEMsqrt{s}NEeE^E≥nΓE_EMRm≥tνrm{|α~}NEwπtνEtναEi|ti{EΓαtαctorâ��TE
EuropeangPhysicalgJournalgCRE2016RE^]REW

4.2 13

191 {tuΓyEoγEtναE normuψ≥bEsααEtαxt]E≥nΓE normuψ≥bEsααEtαxt]EΓαc≥ysEwπtνEtναEi|ti{EΓαtαctorTEEuropeang
PhysicalgJournalgCRE2016RE^]REZ 4.2 13

(2016-2015)
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190 {α≥rcνEγorEsupαrsymmαtryEπnEαvαntsEwπtνEbSt≥μμαΓEταtsE≥nΓEmπssπnμEtr≥nsvαrsαEmomαntumEπnEppE
coψψπsπonsE≥tEMEsqrt{s}eWYENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2017REXVW^REW 5.4 13

189
{α≥rcνEγorEzSp≥rπtySvπoψ≥tπnμEsupαrsymmαtryEπnEαvαntsEwπtνEγourEorEmorαEψαptonsEπnEME
sqrt{s}e^cm≥tνrm{|α~}ENEppEcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2012RE
XVWXREW

5.4 13

188
{α≥rcνEγorE≥nom≥ψySmαΓπ≥tαΓEsupαrsymmαtryEbrα≥χπnμEwπtνEtναEi|ti{EΓαtαctorEb≥sαΓEonE≥E
Γπs≥ppα≥rπnμStr≥cχEsπμn≥turαEπnEppEcoψψπsπonsE≥tEMsqrt{s}EeE^~m≥tνrm{|α~}NTEEuropeangPhysicalg
JournalgCRE2012RE^XREW

4.2 13

187 {α≥rcνEγorE≥EγαrmπopνobπcEpπμμsEbosonEπnEtναEΓπpνotonEΓαc≥yEcν≥nnαψEwπtνEtναEi|ti{EΓαtαctorTE
EuropeangPhysicalgJournalgCRE2012RE^XREW 4.2 13

186 {α≥rcνEγorE≥Eνα≥vyEnαutr≥ψEp≥rtπcψαEΓαc≥yπnμEπntoE≥nEαψαctronE≥nΓE≥EmuonEusπnμEWEγbâ��WEoγEi|ti{E
Γ≥t≥TEEuropeangPhysicalgJournalgCRE2011RE^WREW 4.2 13

185 vαutronEsπμn≥ψsEγorEΓu≥ψSrα≥ΓoutEc≥ψorπmαtryTENucleargInstrumentsgandgMethodsgingPhysicsgResearchtg
SectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedgEquipmentRE2009RE[a_REZXXSZYW 1.2 13

184
wbsαrv≥tπonEoγE≥En≥rrowEmπnπmumE≥nΓEoγEπnαψ≥stπcEsν≥ΓowEαγγαctsEπnEΓαutαronSΓαutαronEαψ≥stπcE
sc≥ttαrπnμE≥tEâ��sEeE[YEoα~TEPhysicsgLetterstgSectiongB:gNucleartgElementarygParticlegandgHighuEnergyg
PhysicsRE1978RE^^REZYYSZY^

4.2 13

183
{α≥rcνEγorEΓπrαctEproΓuctπonEoγEαψαctrowα≥χπnosEπnEγπn≥ψEst≥tαsEwπtνEonαEψαptonREmπssπnμEtr≥nsvαrsαE
momαntumE≥nΓE≥EpπμμsEbosonEΓαc≥yπnμEπntoEtwoEbSταtsEπnEMppNEcoψψπsπonsE≥tEMsqrt{s}eWYNE|α~EwπtνE
tναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2020RE_VREW

4.2 13

182 uuonErαconstructπonE≥nΓEπΓαntπγπc≥tπonEαγγπcπαncyEπnEi|ti{EusπnμEtναEγuψψEzunEXEppEcoψψπsπonEΓ≥t≥EsαtE
≥tEMsqrt{s}eWYNE|α~TEEuropeangPhysicalgJournalgCRE2021RE_WREW 4.2 13

181
uα≥surαmαntsEoγEtopSqu≥rχEp≥πrEΓπγγαrαntπ≥ψE≥nΓEΓoubψαSΓπγγαrαntπ≥ψEcrossSsαctπonsEπnEtναEMαψψENPταtsE
cν≥nnαψEwπtνEppEcoψψπsπonsE≥tEMsqrt{s}eWYNE|α~EusπnμEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgC
RE2019RE^aREW

4.2 13

180 wpαr≥tπonE≥nΓEpαrγorm≥ncαEoγEtναEi|ti{E|πψαEk≥ψorπmαtαrEπnEzun´ WTEEuropeangPhysicalgJournalgCRE
2018RE^_REa_^ 4.2 13

179
uα≥surαmαntEoγEtναE‘E‘EPE‘E—EcrossEsαctπonE≥nΓEψπmπtsEonE≥nom≥ψousEtrπpψαEμ≥uμαEcoupψπnμsEusπnμE
γπn≥ψEst≥tαsEwπtνEonαEψαptonREmπssπnμEtr≥nsvαrsαEmomαntumRE≥nΓEtwoEταtsEwπtνEtναEi|ti{EΓαtαctorE
≥tEMEsqrt{s}e^ENE|α~TEJournalgofgHighgEnergygPhysicsRE2015REXVW[REW

5.4 12

178 pπμμsEbosonEproΓuctπonEcrossSsαctπonEmα≥surαmαntsE≥nΓEtναπrEmn|Eπntαrprαt≥tπonEπnEtναEMZαψψENE
Γαc≥yEcν≥nnαψE≥tEMsqrt{s}eNWYE|α~EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2020RE_VREW 4.2 12

177 {α≥rcνEγorEnαwEpναnomαn≥EwπtνEpνotonPταtEαvαntsEπnEprotonSprotonEcoψψπsπonsE≥tEMEsqrt{s}eWYENE|α~E
wπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2016REXVW]REW 5.4 12

176 uα≥surαmαntEoγEtναEproΓuctπonEcrossSsαctπonEoγE≥EsπnμψαEtopEqu≥rχEπnE≥ssocπ≥tπonEwπtνE≥E‘EbosonE≥tE
_E|α~EwπtνEtναEi|ti{EαxpαrπmαntTEJournalgofgHighgEnergygPhysicsRE2016REXVW]REW 5.4 12

175 {α≥rcνEγorEstronμEμr≥vπtyEπnEmuψtπταtEγπn≥ψEst≥tαsEproΓucαΓEπnEppEcoψψπsπonsE≥tEMEsqrt{s}eWYENE|α~EusπnμE
tναEi|ti{EΓαtαctorE≥tEtναEtpkTEJournalgofgHighgEnergygPhysicsRE2016REXVW]REW 5.4 12

174 xrobπnμEψαptonEγψ≥vourEvπoψ≥tπonEvπ≥EnαutrπnoψαssE normuψ≥bEsααEtαxt]EΓαc≥ysEwπtνEtναEi|ti{E
ΓαtαctorTEEuropeangPhysicalgJournalgCRE2016RE^]REXYX 4.2 12

173
{α≥rcνEγorE≥nom≥ψousEcoupψπnμsEπnEtναE‘EtbEvαrtαxEγromEtναEmα≥surαmαntEoγEΓoubψαEΓπγγαrαntπ≥ψE
≥nμuψ≥rEΓαc≥yEr≥tαsEoγEsπnμψαEtopEqu≥rχsEproΓucαΓEπnEtναEtScν≥nnαψEwπtνEtναEi|ti{EΓαtαctorTE
JournalgofgHighgEnergygPhysicsRE2016REXVW]REWSZ]

5.4 12
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172 uα≥surαmαntEoγEπncψusπvαEταtE≥nΓEΓπταtEcrossSsαctπonsEπnEprotonSprotonEcoψψπsπonsE≥tEMEsqrt{s}eWYENE
|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2018REXVW_REW 5.4 12

171
|ναEΓπγγαrαntπ≥ψEproΓuctπonEcrossEsαctπonEoγEtναE normuψ≥bEsααEtαxt]MWVXVNEmαsonEπnE normuψ≥bEsααE
tαxt]EeE^´ |α~E normuψ≥bEsααEtαxt]EcoψψπsπonsEmα≥surαΓEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalg
JournalgCRE2014RE^ZREX_a[

4.2 12

170 uα≥surαmαntEoγEtναEπncψusπvαEταtEcrossSsαctπonsEπnEprotonSprotonEcoψψπsπonsE≥tEMEsqrt{s}e_ENE|α~EwπtνE
tναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2017REXVW^REW 5.4 12

169 uα≥surαmαntsEoγEtopSqu≥rχEp≥πrEΓπγγαrαntπ≥ψEcrossSsαctπonsEπnEtναEψαptonPταtsEcν≥nnαψEπnEppE
coψψπsπonsE≥tEMEsqrt{s}eWYENE|α~EusπnμEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2017REXVW^REW 5.4 12

168 {α≥rcνEγorEtopEqu≥rχEΓαc≥ysEtESfEqpREwπtνEpESfE˛‡˛‡REπnEMEsqrt{s}eWYENE|α~EppEcoψψπsπonsEusπnμEtναEi|ti{E
ΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2017REXVW^REW 5.4 12

167 uα≥surαmαntsEoγEtopEqu≥rχEspπnEobsαrv≥bψαsEπnEMEtovαrψπnα{t}ENEαvαntsEusπnμEΓπψαptonEγπn≥ψEst≥tαsEπnEME
sqrt{s}e_ENE|α~EppEcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2017REXVW^REW 5.4 12

166 uα≥surαmαntEoγEtναEγψ≥vourEcomposπtπonEoγEΓπταtEαvαntsEπnEppEcoψψπsπonsE≥tEMsqrt{s}e^Embox{|α~}NE
wπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2013RE^YREW 4.2 12

165 lrπγtE|πmαEuα≥surαmαntEπnEtναEi|ti{EtπquπΓEirμonEmψαctrom≥μnαtπcEk≥ψorπmαtαrEusπnμEkosmπcE
uuonsTEEuropeangPhysicalgJournalgCRE2010RE^VRE^[[S^_[ 4.2 12

164
|αstErαsuψtsEoγE≥EγuψψyEproταctπvαEψα≥ΓUscπntπψψ≥tπnμSγπbαrEc≥ψorπmαtαrTENucleargInstrumentsgandg
MethodsgingPhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedg
EquipmentRE1994REYY^REYX]SYZW

1.2 12

163 in≥ψysπsEoγEΓoubψαEΓπγγr≥ctπonEΓπssocπ≥tπonEπnEnucψαonSnucψαonEcoψψπsπonsE≥tEtναEkmzvEq{zTENuclearg
PhysicsgBRE1980REW^[REa^SWZ^ 2.8 12

162 uα≥surαmαntEoγEtναEcrossSsαctπonE≥nΓEcν≥rμαE≥symmαtryEoγE‘EbosonsEproΓucαΓEπnEprotonâ��protonE
coψψπsπonsE≥tEMsqrt{s}e_~tαxtE{|α~}NEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2019RE^aREW 4.2 11

161 lπrαctEtopSqu≥rχEΓαc≥yEwπΓtνEmα≥surαmαntEπnEtναEψαptonPταtsEcν≥nnαψE≥tEwπtνEtναEi|ti{E
αxpαrπmαntTEEuropeangPhysicalgJournalgCRE2018RE^_REWXa 4.2 11

160 uα≥surαmαntEoγEψαptonEΓπγγαrαntπ≥ψEΓπstrπbutπonsE≥nΓEtναEtopEqu≥rχEm≥ssEπnEproΓuctπonEπnEcoψψπsπonsE
≥tE´ |α~EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2017RE^^RE_VZ 4.2 11

159 xrobπnμEtναE‘EtbEvαrtαxEstructurαEπnEtScν≥nnαψEsπnμψαStopSqu≥rχEproΓuctπonE≥nΓEΓαc≥yEπnEppE
coψψπsπonsE≥tEMEsqrt{s}e_ENE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2017REXVW^REW 5.4 11

158 {tuΓyEoγE≥nΓEproΓuctπonEπnEcoψψπsπonsE≥tE≥nΓEsα≥rcνEγorE≥nom≥ψousEqu≥rtπcEμ≥uμαEcoupψπnμsEwπtνEtναE
i|ti{EαxpαrπmαntTEEuropeangPhysicalgJournalgCRE2017RE^^RE]Z] 4.2 11

157 uα≥surαmαntsEoγEtναEpsαuΓor≥pπΓπtyEΓαpαnΓαncαEoγEtναEtot≥ψEtr≥nsvαrsαEαnαrμyEπnEprotonSprotonE
coψψπsπonsE≥tEMEsqrt{s}e^ENE|α~EwπtνEi|ti{TEJournalgofgHighgEnergygPhysicsRE2012REXVWXREW 5.4 11

156
lαtαctπonEoγEαψαctronEsνowαrsEπnEΓu≥ψSrα≥ΓoutEcryst≥ψEc≥ψorπmαtαrsTENucleargInstrumentsgandg
MethodsgingPhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedg
EquipmentRE2012RE]_]REWX[SWY[

1.2 11

155
{α≥rcνEγorEsupαrsymmαtryEπnEαvαntsEwπtνEψ≥rμαEmπssπnμEtr≥nsvαrsαEmomαntumREταtsRE≥nΓE≥tEψα≥stE
onαEt≥uEψαptonEπnE^E|α~EprotonSprotonEcoψψπsπonEΓ≥t≥EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalg
JournalgCRE2012RE^XREW

4.2 11

(2012-2018)
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154 uα≥surαmαntEoγE‘˛‡E≥nΓE—˛‡EproΓuctπonEπnEprotonSprotonEcoψψπsπonsE≥tEMEsqrtE{s}EeE^ENE|α~EwπtνEtναE
i|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2011REXVWWREW 5.4 11

153
|αstErαsuψtsEoγE≥nEαψαctrom≥μnαtπcEc≥ψorπmαtαrEwπtνEVT[EmmEscπntπψψ≥tπnμEγπbαrsErα≥ΓoutTENuclearg
InstrumentsgandgMethodsgingPhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandg
AssociatedgEquipmentRE1994REYY^REYWZSYX[

1.2 11

152 rαtEαnαrμyEsc≥ψαE≥nΓErαsoψutπonEmα≥surαΓEπnEprotonâ��protonEcoψψπsπonsE≥tEMsqrt{s}eWYNE|α~EwπtνEtναE
i|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2021RE_WREW 4.2 11

151 uα≥surαmαntEoγEtναEcrossSsαctπonEγorEproΓucπnμE≥E‘EbosonEπnE≥ssocπ≥tπonEwπtνE≥EsπnμψαEtopEqu≥rχEπnE
ppEcoψψπsπonsE≥tEMEsqrt{s}eWYENE|α~EwπtνEi|ti{TEJournalgofgHighgEnergygPhysicsRE2018REXVW_REW 5.4 10

150 iEsα≥rcνEγorEtopEsqu≥rχsEwπtνEzSp≥rπtySvπoψ≥tπnμEΓαc≥ysEtoE≥ψψSν≥ΓronπcEγπn≥ψEst≥tαsEwπtνEtναEi|ti{E
ΓαtαctorEπnEMEsqrt{s}e_ENE|α~EprotonSprotonEcoψψπsπonsTEJournalgofgHighgEnergygPhysicsRE2016REXVW]REW 5.4 10

149 uα≥surαmαntEoγEtναEkxSvπoψ≥tπnμEpν≥sαEgEsE≥nΓEtναEjEVEsEmαsonEΓαc≥yEwπΓtνEΓπγγαrαncαEwπtνEjEVEsE
ESfErUˇ�gEΓαc≥ysEπnEi|ti{TEJournalgofgHighgEnergygPhysicsRE2016REXVW]REW 5.4 10

148
tαssonsEγromEuontαEk≥rψoEsπmuψ≥tπonsEoγEtναEpαrγorm≥ncαEoγE≥EΓu≥ψSrα≥ΓoutEγπbαrEc≥ψorπmαtαrTE
NucleargInstrumentsgandgMethodsgingPhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstg
DetectorsgandgAssociatedgEquipmentRE2014RE^]XREWVVSWW_

1.2 10

147 {α≥rcνEγorEψαptonEγψ≥vourEvπoψ≥tπonEπnEtναEcontπnuumEwπtνEtναEi|ti{EΓαtαctorEπnE normuψ≥bEsααEtαxt]E
coψψπsπonsE≥tEtναEtpkTEEuropeangPhysicalgJournalgCRE2012RE^XREXVZV 4.2 10

146 p≥ΓronEΓαtαctπonEwπtνE≥EΓu≥ψSrα≥ΓoutEγπbαrEc≥ψorπmαtαrTENucleargInstrumentsgandgMethodsgingPhysicsg
ResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedgEquipmentRE2017RE_]]RE^]SaV 1.2 10

145
uα≥surαmαntEoγEΓαtαctorScorrαctαΓEobsαrv≥bψαsEsαnsπtπvαEtoEtναE≥nom≥ψousEproΓuctπonEoγEαvαntsE
wπtνEταtsE≥nΓEψ≥rμαEmπssπnμEtr≥nsvαrsαEmomαntumEπnEcoψψπsπonsE≥tE´ |α~EusπnμEtναEi|ti{EΓαtαctorTE
EuropeangPhysicalgJournalgCRE2017RE^^RE^][

4.2 10

144 uα≥surαmαntEoγEπncψusπvαEtwoSp≥rtπcψαE≥nμuψ≥rEcorrαψ≥tπonsEπnEppEcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorE
≥tEtναEtpkTEJournalgofgHighgEnergygPhysicsRE2012REXVWXREW 5.4 10

143 xoψ≥rπz≥tπonE≥sE≥EtooψEγorEΓu≥ψSrα≥ΓoutEc≥ψorπmαtryTENucleargInstrumentsgandgMethodsgingPhysicsg
ResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedgEquipmentRE2011RE]Y_REZ^S[Z 1.2 10

142
uα≥surαmαntEoγEtναE——EproΓuctπonEcrossEsαctπonEπnEprotonSprotonEcoψψπsπonsE≥tEMEsqrt{s}e_ENE|α~E
usπnμEtναE——ESfEâ��â�� â��Pâ��gâ��â��gPE≥nΓEME——toE{αψψ}ℓ{S}{αψψ}ℓ{P}nuEovαrψπnα{nu}ENEΓαc≥yEcν≥nnαψsEwπtνEtναEi|ti{E
ΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2017REXVW^REW

5.4 9

141
uα≥surαmαntEoγEcν≥rμαΓSp≥rtπcψαEΓπstrπbutπonsEsαnsπtπvαEtoEtναEunΓαrψyπnμEαvαntEπnEMEsqrt{s}eWYENE
|α~EprotonSprotonEcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorE≥tEtναEtpkTEJournalgofgHighgEnergygPhysicsRE
2017REXVW^REW

5.4 9

140
{α≥rcνEγorEsupαrsymmαtryEπnEαvαntsEwπtνEψ≥rμαEmπssπnμEtr≥nsvαrsαEmomαntumREταtsRE≥nΓE≥tEψα≥stE
onαEt≥uEψαptonEπnEXVEγbâ��WEoγEMEsqrt{s}ENEeE_E|α~EprotonSprotonEcoψψπsπonEΓ≥t≥EwπtνEtναEi|ti{E
ΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2014REXVWZREW

5.4 9

139
k≥ψypsobE≥EγuψψSsc≥ψαEul|EprototypαEγorEtναEi|ti{EmuonEspαctromαtαrTENucleargInstrumentsgandg
MethodsgingPhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedg
EquipmentRE1998REZWaREYYWSYY[

1.2 9

138
mγγαctsEoγEtναEtαmpαr≥turαEΓαpαnΓαncαEoγEtναEsπμn≥ψsEγromEψα≥ΓEtunμst≥tαEcryst≥ψsTENuclearg
InstrumentsgandgMethodsgingPhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandg
AssociatedgEquipmentRE2008RE[aYRE[YVS[Y_

1.2 9

137 iEmα≥surαmαntEoγEαψαctronSt≥uEunπvαrs≥ψπtyEγromEΓαc≥ysEoγEπntαrmαΓπ≥tαEvαctorEbosonsE≥tEtναE
kmzvMb≥rEppNEcoψψπΓαrTEZeitschriftgFˆ…rgPhysikgCuParticlesgandgFieldsRE1991RE[XREXVaSXW_ 9
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136 in≥ψysπsEoγEsπnμψαE≥nΓEcoναrαntEnucψαonEΓπγγr≥ctπonEΓπssocπ≥tπonE≥tEq{zEαnαrμπαsTENucleargPhysicsgBRE
1979REW]WREWZS[Z 2.8 9

135 {α≥rcνEγorEnαwEnonSrαson≥ntEpναnomαn≥EπnEνπμνSm≥ssEΓπψαptonEγπn≥ψEst≥tαsEwπtνEtναEi|ti{E
ΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2020REXVXVREW 5.4 9

134 uα≥surαmαntsEoγEtναEpπμμsEbosonEπncψusπvαE≥nΓEΓπγγαrαntπ≥ψEγπΓucπ≥ψEcrossEsαctπonsEπnEtναEZMαψψENE
Γαc≥yEcν≥nnαψE≥tEMsqrt{s}NEeEWYE|α~TEEuropeangPhysicalgJournalgCRE2020RE_VREW 4.2 9

133
uα≥surαmαntEoγE~pREMEm≥tνrm{p}toEm≥tνrm{b}ovαrψπnα{m≥tνrm{b}}ENEproΓuctπonE≥sE≥EγunctπonEoγE
tναEvαctorSbosonEtr≥nsvαrsαEmomαntumEπnEWYE|α~EppEcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEJournalgofg
HighgEnergygPhysicsRE2019REXVWaREW

5.4 8

132 {α≥rcνEγorEp≥πrsEoγEsc≥ψ≥rEψαptoqu≥rχsEΓαc≥yπnμEπntoEqu≥rχsE≥nΓEαψαctronsEorEmuonsEπnEMEsqrt{s}ENEeEWYE
|α~EppEcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2020REXVXVREW 5.4 8

131 {α≥rcνEγorEsqu≥rχsE≥nΓEμψuπnosEπnEγπn≥ψEst≥tαsEwπtνEs≥mαSsπμnEψαptonsE≥nΓEταtsEusπnμEWYaEγbâ��WEoγEΓ≥t≥E
coψψαctαΓEwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2020REXVXVREW 5.4 8

130 jα≥mSπnΓucαΓE≥nΓEcosmπcSr≥yEb≥cχμrounΓsEobsαrvαΓEπnEtναEi|ti{EΓαtαctorEΓurπnμEtναEtpkEXVWXE
protonSprotonErunnπnμEpαrπoΓTEJournalgofgInstrumentationRE2016REWWRExV[VWYSxV[VWY 1 8

129 uα≥surαmαntEoγEspψπttπnμEsc≥ψαsEπnESfEαvαntsE≥tE normuψ≥bEsααEtαxt]EwπtνEtναEi|ti{EΓαtαctorTE
EuropeangPhysicalgJournalgCRE2013RE^YREXZYX 4.2 8

128
{α≥rcνEγorEnαwEpναnomαn≥EπnEαvαntsEcont≥πnπnμE≥Es≥mαSγψ≥vourEopposπtαSsπμnEΓπψαptonEp≥πrREταtsRE
≥nΓEψ≥rμαEmπssπnμEtr≥nsvαrsαEmomαntumEπnE normuψ≥bEsααEtαxt]´  normuψ≥bEsααEtαxt] normuψ≥bEsααE
tαxt]EcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2017RE^^REWZZ

4.2 8

127
{α≥rcνEγorEnαwEpναnomαn≥EwπtνEψ≥rμαEταtEmuψtπpψπcπtπαsE≥nΓEmπssπnμEtr≥nsvαrsαEmomαntumEusπnμE
ψ≥rμαSr≥ΓπusEταtsE≥nΓEγψ≥vourSt≥μμπnμE≥tEi|ti{EπnEWYE|α~EppEcoψψπsπonsTEJournalgofgHighgEnergygPhysics
RE2017REXVW^REW

5.4 8

126 uα≥surαmαntEoγEtναEtopSqu≥rχEm≥ssEπnEtναEγuψψyEν≥ΓronπcEΓαc≥yEcν≥nnαψEγromEi|ti{EΓ≥t≥E≥tE
 normuψ≥bEsααEtαxt]TEEuropeangPhysicalgJournalgCRE2015RE^[REW[_ 4.2 8

125
uα≥surαmαntEoγEtναEcontrπbutπonEoγEnαutronsEtoEν≥ΓronEc≥ψorπmαtαrEsπμn≥ψsTENucleargInstrumentsg
andgMethodsgingPhysicsgResearchtgSectiongA:gAcceleratorstgSpectrometerstgDetectorsgandgAssociatedg
EquipmentRE2007RE[_WRE]ZYS][V

1.2 8

124 qncψusπvαEp≥ΓronExroΓuctπonEπnEαPαâ��Einnπνπψ≥tπonE≥tEdsfe[YEoα~XTEPhysicalgReviewgLettersRE1978REZWREZZ[SZZ_7.4 8

123 mvπΓαncαEγorEMtb≥r{t}tb≥r{t}NEproΓuctπonEπnEtναEmuψtπψαptonEγπn≥ψEst≥tαEπnEprotonâ��protonEcoψψπsπonsE≥tE
Msqrt{s}eWYNEMtαxtE{|α~}NEwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2020RE_VREW 4.2 8

122 xαrγorm≥ncαEoγEtναEmπssπnμEtr≥nsvαrsαEmomαntumEtrπμμαrsEγorEtναEi|ti{EΓαtαctorEΓurπnμEzunSXE
Γ≥t≥Et≥χπnμTEJournalgofgHighgEnergygPhysicsRE2020REXVXVREW 5.4 8

121 uα≥surαmαntsEoγEtopSqu≥rχEp≥πrEspπnEcorrαψ≥tπonsEπnEtναEMαmuENEcν≥nnαψE≥tEMsqrt{s}EeEWYNE|α~EusπnμE
ppEcoψψπsπonsEπnEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2020RE_VREW 4.2 8

120
{α≥rcνEγorEnαwEpναnomαn≥EπnEαvαntsEwπtνEtwoEopposπtαScν≥rμαEψαptonsREταtsE≥nΓEmπssπnμEtr≥nsvαrsαE
momαntumEπnEppEcoψψπsπonsE≥tEMEsqrt{m≥tνrm{s}}ENEeEWYE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighg
EnergygPhysicsRE2021REXVXWREW

5.4 8

119
{α≥rcνEγorEνα≥vyErαson≥ncαsEΓαc≥yπnμEπntoE≥Ep≥πrEoγE—EbosonsEπnEtναEMαψψEℓPαψψEℓSαψψELℓPαψψELℓSNE≥nΓEMαψψE
ℓPαψψEℓSnuE{{b≥r{nuE}}}NEγπn≥ψEst≥tαsEusπnμEWYaEMm≥tνrmE{γb}ℓ{SW}NEoγEprotonâ��protonEcoψψπsπonsE≥tE
Msqrt{s}EeEWYRN|α~EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2021RE_WREW

4.2 8

(2021-1979)
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118 {α≥rcνEγorEcν≥rμαΓEpπμμsEbosonsEΓαc≥yπnμEπntoE≥EtopEqu≥rχE≥nΓE≥EbottomEqu≥rχE≥tEMEsqrt{m≥tνrm{s}}E
NEeEWYE|α~EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE2021REXVXWREW 5.4 8

117
{α≥rcνEγorEtναE{t≥nΓ≥rΓEuoΓαψEpπμμsEbosonEproΓucαΓEbyEvαctorSbosonEγusπonE≥nΓEΓαc≥yπnμEtoE
bottomEqu≥rχsEπnEMEsqrt{s}e_ENE|α~EppEcoψψπsπonsEwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergyg
PhysicsRE2016REXVW]REW

5.4 8

116
{α≥rcνEγorEsqu≥rχsE≥nΓEμψuπnosEπnEγπn≥ψEst≥tαsEwπtνEταtsE≥nΓEmπssπnμEtr≥nsvαrsαEmomαntumEusπnμEWYaE
γbâ��WEoγEMEsqrt{s}ENEeEWYE|α~EppEcoψψπsπonEΓ≥t≥EwπtνEtναEi|ti{EΓαtαctorTEJournalgofgHighgEnergygPhysicsRE
2021REXVXWREW

5.4 8

115 xromptE≥nΓEnonSpromptEαψψπptπcEγψowEπnExbPxbEcoψψπsπonsE≥tE|αvEwπtνEtναEi|ti{EΓαtαctorTEEuropeang
PhysicalgJournalgCRE2018RE^_RE^_Z 4.2 8

114 {α≥rcνEγorEnαwEpναnomαn≥EπnEνπμνSm≥ssEγπn≥ψEst≥tαsEwπtνE≥EpνotonE≥nΓE≥EταtEγromEcoψψπsπonsE≥tEeE
WY´ |α~EwπtνEtναEi|ti{EΓαtαctorTEEuropeangPhysicalgJournalgCRE2018RE^_REWVX 4.2 7

113
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