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515 {ΣarcμFαorFψΣutraτFpνγγsFbosoψsFoαFtμΣFχνψνχaτFsupΣrsyχχΣtrνcFstaψΓarΓFχoΓΣτFνψFppFcoττνsνoψsFatFNF
sqrt{s}e_FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2014RFXVWZRFW 5.4 67

514 rΣtFχassFaψΓFsubstructurΣFoαFνψcτusνvΣFπΣtsFνψFNFsqrtF{s}FeF^c{tΣxt{}Σ‘}}FOFppFcoττνsνoψsFwνtμFtμΣFi}ti{F
ΣxpΣrνχΣψtTFJournalpofpHighpEnergypPhysicsRF2012RFXVWXRFW 5.4 67

513 {ΣarcμFαorFpνγγsFbosoψFpaνrFproΓuctνoψFνψFtμΣF±norχuτabFsΣΣFtΣxtℓFανψaτFstatΣFαroχFcoττνsνoψsFatF
±norχuτabFsΣΣFtΣxtℓF}Σ‘wνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2015RF^[RFZWX 4.2 66

512 {ΣarcμFαorFμνγμSχassFΓνbosoψFrΣsoψaψcΣsFwνtμFbosoψStaγγΣΓFπΣtsFνψFprotoψSprotoψFcoττνsνoψsFatFNF
sqrt{s}e_FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFWSYa 5.4 66

511 xΣrαorχaψcΣFoαFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFrΣcoψstructνoψFwνtμFtμΣFi}ti{FΓΣtΣctorFusνψγF
protoψSprotoψFcoττνsνoψsFatTFEuropeanpPhysicalpJournalpCRF2018RF^_RFaVY 4.2 66

510 {ΣarcμFαorFμΣavyFuaπoraψaFψΣutrνψosFwνtμFtμΣFi}ti{FΓΣtΣctorFνψFppFcoττνsνoψsFatFNFsqrt{s}e_FOF}Σ‘TF
JournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 65

509 {ΣarcμFαorFtμΣFNFbovΣrτνψΣ{b}FOFΓΣcayFoαFtμΣF{taψΓarΓFuoΓΣτFpνγγsFbosoψFνψFassocνatΣΓFN’U OpF
proΓuctνoψFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 64

508
{ΣarcμFαorFψΣwFpμΣψoχΣψaFνψFανψaτFstatΣsFwνtμFτarγΣFπΣtFχuτtνpτνcνtνΣsFaψΓFχνssνψγFtraψsvΣrsΣF
χoχΣψtuχFatFNFsqrt{s}e_FOF}Σ‘FprotoψSprotoψFcoττνsνoψsFusνψγFtμΣFi}ti{FΣxpΣrνχΣψtTFJournalpofp
HighpEnergypPhysicsRF2013RFXVWYRFW

5.4 64

507 iFsΣarcμFαorFτΣptoψFατavourFvνoτatνψγF VFΓΣcaysTFZeitschriftpFˆ…rpPhysikpC-ParticlespandpFieldsRF1995RF]^RF[[[S[]Y 64

506
uΣasurΣχΣψtFoαFtμΣFtraψsvΣrsΣFχoχΣψtuχFaψΓF±norχuτabFsΣΣFtΣxtℓFΓνstrνbutνoψsFoαFlrΣττS—aψF
τΣptoψFpaνrsFνψFprotoψSprotoψFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓ´ }Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTF
EuropeanpPhysicalpJournalpCRF2016RF^]RFXaW

4.2 63

505 yklFstuΓνΣsFusνψγFaFcoψΣSbasΣΓFπΣtFανψΓνψγFaτγorνtμχFαorΣFQFΣFâ��FcoττνsoψsFatFtmxTFZeitschriftpFˆ…rp
PhysikpC-ParticlespandpFieldsRF1994RF]YRFWa^SXWW 63

504 {ΣarcμFαorFrΣsoψaψtFΓνbosoψFproΓuctνoψFνψFtμΣF±norχuτabFsΣΣFtΣxtℓFανψaτFstatΣFνψF±norχuτabFsΣΣFtΣxtℓF
coττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓ´ }Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2015RF^[RF]a 4.2 62

503 mτΣctroψFΣαανcνΣψcyFχΣasurΣχΣψtsFwνtμFtμΣFi}ti{FΓΣtΣctorFusνψγFXVWXFtpkFprotoψSprotoψFcoττνsνoψF
ΓataTFEuropeanpPhysicalpJournalpCRF2017RF^^RFWa[ 4.2 61

502 {ΣarcμFαorFΓarρFχattΣrFνψFΣvΣψtsFwνtμFμΣavyFquarρsFaψΓFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFνψF±norχuτabF
sΣΣFtΣxtℓFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2015RF^[RFaX 4.2 60

501
{ΣarcμFαorFψΣwFpμΣψoχΣψaFνψFανψaτFstatΣsFwνtμFτarγΣFπΣtFχuτtνpτνcνtνΣsFaψΓFχνssνψγFtraψsvΣrsΣF
χoχΣψtuχFusνψγFNsqrtF{s}OFeF^F}Σ‘FppFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergyp
PhysicsRF2011RFXVWWRFW

5.4 60

(2011-2010)
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500 uΣasurΣχΣψtFoαFtμΣFSbosoψFχassFνψFppFcoττνsνoψsFatFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalp
JournalpCRF2018RF^_RFWWV 4.2 59

499 iFΓΣtΣrχνψatνoψFoα˛–FsNNu√{ −VF}FOOFatFtmxFusνψγFrΣsuχχΣΓFyklFcaτcuτatνoψsTFZeitschriftpFˆ…rpPhysikp
C-ParticlespandpFieldsRF1993RF[aRFWSWa 59

498 {ΣarcμFαorFaFμνγμSχassFpνγγsFbosoψFΓΣcayνψγFtoFaF’FbosoψFpaνrFνψFppFcoττνsνoψsFatFNFsqrt{s}e_FOF}Σ‘F
wνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 59

497 uΣasurΣχΣψtFoαFtμΣF’FSfFâ��˛‰FaψΓF U˛‡FPFSfFâ��â��FproΓuctνoψFcrossFsΣctνoψsFνψFprotoψSprotoψFcoττνsνoψsFatFNF
sqrtF{s}FeF^c{tΣxt{}Σ‘}}FOFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2010RFXVWVRFW 5.4 58

496 iFsΣarcμFαorFNFtovΣrτνψΣ{t}FOFrΣsoψaψcΣsFusνψγFτΣptoψSpτusSπΣtsFΣvΣψtsFνψFprotoψSprotoψFcoττνsνoψsFatFNF
sqrt{s}e_FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 57

495 iFγτobaτFΓΣtΣrχνψatνoψFoαNaτpμaF√sFNu√{ −VF}FOOFatFtmxTFZeitschriftpFˆ…rpPhysikpC-ParticlespandpFieldsRF
1992RF[[RFWSXZ 57

494
uΣasurΣχΣψtsFoαNj−VFSFbarFj−VFOFχνxνψγRN{{oaχχaFN −VFtoFbbarFbO}FχatμorΓ{τΣαtUF{vpμaψtoχF
{{oaχχaFN −VFtoFbbarFbO}F{oaχχaFN −VFtoFμaΓroψsO}}}FrνγμtTFρΣrψSψuττΓΣτνχνtΣrspacΣ}F{oaχχaFN −VF
toFμaΓroψsO}}OFaψΓFsΣχντΣptoψνcFbraψcμνψγFratνosFαorbSατavourΣΓFμaΓroψsFνψFμaΓroψνc FVFΓΣcaysTF
ZeitschriftpFˆ…rpPhysikpC-ParticlespandpFieldsRF1993RF]VRFWaaSXW]

57

493
{ΣarcμFαorFcμarγΣΓFpνγγsFbosoψsFΓΣcayνψγFvνaFpF´–FSfFˇ�F´–F˛‰FνψFαuττyFμaΓroψνcFανψaτFstatΣsFusνψγFppF
coττνsνoψFΓataFatFNFsqrt{s}FOFeF_F}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2015RF
XVW[RFW

5.4 56

492 koψstraνψtsFoψFtμΣFoααSsμΣττFpνγγsFbosoψFsνγψaτFstrΣψγtμFνψFtμΣFμνγμSχassFaψΓFανψaτFstatΣsFwνtμFtμΣF
i}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2015RF^[RFYY[ 4.2 56

491 xrΣcνsνoψFχΣasurΣχΣψtFaψΓFνψtΣrprΣtatνoψFoαFνψcτusνvΣFRFaψΓFproΓuctνoψFcrossFsΣctνoψsFwνtμFtμΣF
i}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2017RF^^RFY]^ 4.2 56

490 {ΣarcμFαorFΓoubτyFcμarγΣΓFpνγγsFbosoψFproΓuctνoψFνψFχuτtνSτΣptoψFανψaτFstatΣsFwνtμFtμΣFi}ti{F
ΓΣtΣctorFusνψγFprotoψSprotoψFcoττνsνoψsFatTFEuropeanpPhysicalpJournalpCRF2018RF^_RFWaa 4.2 55

489 {ΣarcμFαorFrΣsoψaψcΣsFΓΣcayνψγFνψtoFtopSquarρFpaνrsFusνψγFαuττyFμaΓroψνcFΓΣcaysFνψFppFcoττνsνoψsFwνtμF
i}ti{FatFNFsqrt{s}e^FOF}Σ‘TFJournalpofpHighpEnergypPhysicsRF2013RFXVWYRFW 5.4 55

488 uΣasurΣχΣψtsFoαFtopFquarρFpaνrFrΣτatνvΣFΓνααΣrΣψtνaτFcrossSsΣctνoψsFwνtμFi}ti{FνψFppFcoττνsνoψsFatF
Nsqrt{s}FeF^Fχbox{}Σ‘}OTFEuropeanpPhysicalpJournalpCRF2013RF^YRFW 4.2 55

487 {uχχaryFoαFtμΣFsΣarcμΣsFαorFsquarρsFaψΓFγτuνψosFusνψγFNFsqrt{s}e_FOF}Σ‘FppFcoττνsνoψsFwνtμFtμΣF
i}ti{FΣxpΣrνχΣψtFatFtμΣFtpkTFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 55

486 uΣasurΣχΣψtsFoαFtμΣF±norχuτabFsΣΣFtΣxtℓFproΓuctνoψFcrossFsΣctνoψsFνψFassocνatνoψFwνtμFπΣtsFwνtμFtμΣF
i}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2015RF^[RF_X 4.2 54

485
{ΣarcμFαorFproΓuctνoψFoαFvΣctorSτνρΣFquarρFpaνrsFaψΓFoαFαourFtopFquarρsFνψFtμΣFτΣptoψSpτusSπΣtsFανψaτF
statΣFνψFppFcoττνsνoψsFatFNFsqrt{s}e_FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF
2015RFXVW[RFW

5.4 54

484
{ΣarcμFαorFtopFsquarρFpaνrFproΓuctνoψFνψFανψaτFstatΣsFwνtμFoψΣFνsoτatΣΓFτΣptoψRFπΣtsRFaψΓFχνssνψγF
traψsvΣrsΣFχoχΣψtuχFνψFNFsqrt{s}FOFeF_F}Σ‘FppFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighp
EnergypPhysicsRF2014RFXVWZRFW

5.4 54

483 uΣasurΣχΣψtFoαF’F´–F FproΓuctνoψFνψFprotoψSprotoψFcoττνsνoψsFatFNsqrt{s}e^~χbox{}Σ‘}OFwνtμFtμΣF
i}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2012RF^XRFW 4.2 54

StephentHillier
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482
{ΣarcμFαorFsquarρsFaψΓFγτuνψosFνψFανψaτFstatΣsFwνtμFπΣtsFaψΓFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFatF
±norχuτabFsΣΣFtΣxtℓFeWYF±norχuτabFsΣΣFtΣxtℓwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF
2016RF^]RFYaX

4.2 53

481 {ΣarcμFαorFψΣwFpμΣψoχΣψaFνψFΣvΣψtsFwνtμFatFτΣastFtμrΣΣFpμotoψsFcoττΣctΣΓFνψFcoττνsνoψsFatF±norχuτabF
sΣΣFtΣxtℓFeF_F}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RFXWV 4.2 53

480 {ΣarcμFαorFaFμΣavyFtopSquarρFpartψΣrFνψFανψaτFstatΣsFwνtμFtwoFτΣptoψsFwνtμFtμΣFi}ti{FΓΣtΣctorFatF
tμΣFtpkTFJournalpofpHighpEnergypPhysicsRF2012RFXVWXRFW 5.4 53

479 uΣasurΣχΣψtFoαFtμΣFνψcτusνvΣFaψΓFΓνπΣtFcrossSsΣctνoψsFoαFbSπΣtsFνψFppFcoττνsνoψsFatF
Nsqrt{s}e^χbox{~}Σ‘}OFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2011RF^WRFW 4.2 53

478 uΣasurΣχΣψtFoαFtμΣFpμotoψFνΓΣψtνανcatνoψFΣαανcνΣψcνΣsFwνtμFtμΣFi}ti{FΓΣtΣctorFusνψγFtpkFzuψSWF
ΓataTFEuropeanpPhysicalpJournalpCRF2016RF^]RF]]] 4.2 53

477 {ΣarcμFαorFΓνrΣctFtopSsquarρFpaνrFproΓuctνoψFνψFανψaτFstatΣsFwνtμFtwoFτΣptoψsFνψFppFcoττνsνoψsFatFNF
sqrt{s}FOFeF_F}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2014RFXVWZRFW 5.4 52

476 {ΣarcμFαorFτΣptoψSατavourSvνoτatνψγFΓΣcaysFoαFtμΣFpνγγsFaψΓFbosoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTF
EuropeanpPhysicalpJournalpCRF2017RF^^RF^V 4.2 52

475
{ΣarcμFαorFΓarρFχattΣrFatF±norχuτabFsΣΣFtΣxtℓFνψFανψaτFstatΣsFcoψtaνψνψγFaψFΣψΣrγΣtνcFpμotoψFaψΓF
τarγΣFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2017RF
^^RFYaY

4.2 52

474 uΣasurΣχΣψtFoαFατowFμarχoψνcsFwνtμFχuτtνSpartνcτΣFcuχuτaψtsFνψFxbQxbFcoττνsνoψsFatF±norχuτabFsΣΣF
tΣxtℓ´ }Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2014RF^ZRFYW[^ 4.2 52

473 uΣasurΣχΣψtFoαFtμΣF’FbosoψFpoτarνzatνoψFνψFtopFquarρFΓΣcaysFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofp
HighpEnergypPhysicsRF2012RFXVWXRFW 5.4 52

472 xΣrαorχaψcΣFoαFtμΣFi}ti{FχuoψFtrνγγΣrFνψFppFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓF}Σ‘TFEuropeanp
PhysicalpJournalpCRF2015RF^[RFWXV 4.2 51

471 uΣasurΣχΣψtFoαFtμΣFπΣtFαraγχΣψtatνoψFαuψctνoψFaψΓFtraψsvΣrsΣFproαντΣFνψFprotoψâ��protoψFcoττνsνoψsF
atFaFcΣψtΣrSoαSχassFΣψΣrγyFoαF^F}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2011RF^WRFW 4.2 51

470 uΣasurΣχΣψtFoαFtμΣFproΓuctνoψFcrossFsΣctνoψFoαFπΣtsFνψFassocνatνoψFwνtμFaF FbosoψFνψFppFcoττνsνoψsFatF
NFsqrt{s}e^FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2013RFXVWYRFW 5.4 50

469 mvνΓΣψcΣFαorFtμΣFNFptoFbovΣrτνψΣ{b}FOFΓΣcayFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF
2017RFXVW^RFW 5.4 50

468
{ΣarcμFαorFΓνrΣctFpaνrFproΓuctνoψFoαFaFcμarγνψoFaψΓFaFψΣutraτνψoFΓΣcayνψγFtoFtμΣFWX[´ oΣ‘FpνγγsF
bosoψFνψF±norχuτabFsΣΣFtΣxtℓ´ }Σ‘F±norχuτabFsΣΣFtΣxtℓFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanp
PhysicalpJournalpCRF2015RF^[RFXV_

4.2 50

467
{ΣarcμFαorFΣτΣctrowΣaρFproΓuctνoψFoαFcμarγνψosFaψΓFsτΣptoψsFΓΣcayνψγFνψtoFανψaτFstatΣsFwνtμFtwoF
τΣptoψsFaψΓFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFνψFNsqrt{s}eWYOFNtΣxtF{}Σ‘}OFppFcoττνsνoψsFusνψγFtμΣFi}ti{F
ΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2020RF_VRFW

4.2 50

466
qΓΣψtνανcatνoψFaψΓFΣψΣrγyFcaτνbratνoψFoαFμaΓroψνcaττyFΓΣcayνψγFtauFτΣptoψsFwνtμFtμΣFi}ti{F
ΣxpΣrνχΣψtFνψFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓ±norχuτabFsΣΣFtΣxtℓTFEuropeanpPhysicalpJournalpCRF2015
RF^[RFYVY

4.2 49

465 uΣasurΣχΣψtFoαFcμarγΣΓSpartνcτΣFspΣctraFνψFxbQxbFcoττνsνoψsFatFNFsqrt{s√{χatμrχ{vv}}}eXT^]FOF}Σ‘F
wνtμFtμΣFi}ti{FΓΣtΣctorFatFtμΣFtpkTFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 49

(2015-2016)
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464 {ΣarcμFαorFμνγμSχassFrΣsoψaψcΣsFΓΣcayνψγFtoFΓντΣptoψFανψaτFstatΣsFνψFppFcoττνsνoψsFatFNFsqrt{s}e^FOF}Σ‘F
wνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2012RFXVWXRFW 5.4 49

463 }μΣFi}ti{FtΣvΣτSWFkaτorνχΣtΣrF}rνγγΣrTFJournalpofpInstrumentationRF2008RFYRFxVYVVWSxVYVVW 1 49

462 {ΣarcμFαorFrΣsoψaψcΣsFνψFΓνpμotoψFΣvΣψtsFatFNFsqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofp
HighpEnergypPhysicsRF2016RFXVW]RFW 5.4 49

461 {ΣarcμFαorFΣτΣctrowΣaρFproΓuctνoψFoαFsupΣrsyχχΣtrνcFpartνcτΣsFνψFανψaτFstatΣsFwνtμFtwoForFtμrΣΣF
τΣptoψsFatFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2018RF^_RFaa[ 4.2 49

460 uΣasurΣχΣψtsFoαFtopSquarρFpaνrFΓνααΣrΣψtνaτFcrossSsΣctνoψsFνψFtμΣFτΣptoψQπΣtsFcμaψψΣτFνψFcoττνsνoψsF
atF±norχuτabFsΣΣFtΣxtℓFusνψγFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RF[Y_ 4.2 48

459 {ΣarcμFαorFsupΣrsyχχΣtryFatF±norχuτabFsΣΣFtΣxtℓ´ }Σ‘FνψFανψaτFstatΣsFwνtμFπΣtsFaψΓFtwoFsaχΣSsνγψF
τΣptoψsForFtμrΣΣFτΣptoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RFX[a 4.2 48

458 uΣasurΣχΣψtFoαFχuτtνSpartνcτΣFazνχutμaτFcorrΣτatνoψsFνψFppRFp´ Q´ xbFaψΓFτowSχuτtνpτνcνtyFxb´ Q´ xbF
coττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2017RF^^RFZX_ 4.2 48

457
puψtFαorFψΣwFpμΣψoχΣψaFusνψγFτarγΣFπΣtFχuτtνpτνcνtνΣsFaψΓFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFwνtμF
i}ti{FνψFZT^Fαbâ��WFoαFNFsqrtF{s}FeF^c}Σ‘FOFprotoψSprotoψFcoττνsνoψsTFJournalpofpHighpEnergypPhysicsRF
2012RFXVWXRFW

5.4 48

456 {ΣarcμFαorFτoψγSτνvΣΓFcμarγνψosFbasΣΓFoψFaFΓνsappΣarνψγStracρFsνγψaturΣFνψFppFcoττνsνoψsFatFNF
sqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2018RFXVW_RFW 5.4 48

455 uΣasurΣχΣψtFoαFtμΣFproχptFU±norχuτabFsΣΣFtΣxtℓFpaνrFproΓuctνoψFcrossSsΣctνoψFνψFcoττνsνoψsFatF
±norχuτabFsΣΣFtΣxtℓ´ }Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2017RF^^RF^] 4.2 47

454 {ΣarcμFαorFμΣavyFrΣsoψaψcΣsFΓΣcayνψγFνψtoFνψFtμΣFανψaτFstatΣFνψFcoττνsνoψsFatFwνtμFtμΣFi}ti{F
ΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2018RF^_RFXZ 4.2 47

453 {ΣarcμFαorFtμΣFψΣutraτFpνγγsFbosoψsFoαFtμΣFχνψνχaτFsupΣrsyχχΣtrνcFstaψΓarΓFχoΓΣτFνψFppFcoττνsνoψsF
atFNFsqrt{s}e^FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2013RFXVWYRFW 5.4 47

452 {ΣarcμFαorFaFψΣwFrΣsoψaψcΣFΓΣcayνψγFtoFaForFbosoψFaψΓFaFpνγγsFbosoψFνψFtμΣF±norχuτabFsΣΣFtΣxtℓF
ανψaτFstatΣsFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2015RF^[RFX]Y 4.2 46

451 tνγμtSquarρFaψΓFγτuoψFπΣtFΓνscrνχνψatνoψFνψF±norχuτabFsΣΣFtΣxtℓFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓFwνtμF
tμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2014RF^ZRFYVXY 4.2 46

450 {ΣarcμFαorFτΣptoψSατavourSvνoτatνψγFpFSfF˛…ˇ�FΓΣcaysFoαFtμΣFpνγγsFbosoψFwνtμFtμΣFi}ti{FΓΣtΣctorTF
JournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 46

449
{ΣarcμFαorFaψoχaτousFproΓuctνoψFoαFproχptFsaχΣSsνγψFτΣptoψFpaνrsFaψΓFpaνrSproΓucΣΓFΓoubτyF
cμarγΣΓFpνγγsFbosoψsFwνtμFNFsqrt{s}e_FOF}Σ‘FppFcoττνsνoψsFusνψγFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighp
EnergypPhysicsRF2015RFXVW[RFW

5.4 45

448 {ΣarcμFαorFνψvνsνbτΣFΓΣcaysFoαFaFpνγγsFbosoψFusνψγFvΣctorSbosoψFαusνoψFνψFppFcoττνsνoψsFatFNFsqrt{s}e_FOF
}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 45

447 uΣasurΣχΣψtFoαF  FproΓuctνoψFνψFppFcoττνsνoψsFatFNFsqrt{s}e^FOF}Σ‘FaψΓFτνχνtsFoψFaψoχaτousF   FaψΓF
  ˛‡FcoupτνψγsFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2013RFXVWYRFW 5.4 45
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446 uuoψFrΣcoψstructνoψFΣαανcνΣψcyFaψΓFχoχΣψtuχFrΣsoτutνoψFoαFtμΣFi}ti{FΣxpΣrνχΣψtFνψF
protoψSprotoψFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓ´ }Σ‘FνψFXVWVTFEuropeanpPhysicalpJournalpCRF2014RF^ZRFYVYZ 4.2 45

445 {ΣarcμFαorFpaνrFproΓuctνoψFoαFχassνvΣFpartνcτΣsFΓΣcayνψγFνψtoFtμrΣΣFquarρsFwνtμFtμΣFi}ti{FΓΣtΣctorF
νψFNFsqrt{s}e^cχatμrχ{}Σ‘}FOFppFcoττνsνoψsFatFtμΣFtpkTFJournalpofpHighpEnergypPhysicsRF2012RFXVWXRFW 5.4 45

444
{ΣarcμFαorFsupΣrsyχχΣtryFνψFΣvΣψtsFcoψtaνψνψγFaFsaχΣSατavourFopposνtΣSsνγψFΓντΣptoψFpaνrRFπΣtsRFaψΓF
τarγΣFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFνψF±norχuτabFsΣΣFtΣxtℓ´ }Σ‘FcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTF
EuropeanpPhysicalpJournalpCRF2015RF^[RFYW_

4.2 44

443 qΓΣψtνανcatνoψFoαFboostΣΓRFμaΓroψνcaττyFΓΣcayνψγFbosoψsFaψΓFcoχparνsoψsFwνtμFi}ti{FΓataFtaρΣψFatF
±norχuτabFsΣΣFtΣxtℓ´ }Σ‘TFEuropeanpPhysicalpJournalpCRF2016RF^]RFW[Z 4.2 44

442 uΣasurΣχΣψtFoαFνsoτatΣΓSpμotoψFpaνrFproΓuctνoψFνψFppFcoττνsνoψsFatFNFsqrt{s}e^c}Σ‘FOFwνtμFtμΣFi}ti{F
ΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2013RFXVWYRFW 5.4 44

441 {ΣarcμFαorFpaνrSproΓucΣΓFχassνvΣFcoτourΣΓFscaτarsFνψFαourSπΣtFανψaτFstatΣsFwνtμFtμΣFi}ti{FΓΣtΣctorF
νψFprotoψâ��protoψFcoττνsνoψsFatFNsqrt{s}FeF^Fχbox{}Σ‘}OTFEuropeanpPhysicalpJournalpCRF2013RF^YRFW 4.2 44

440 uΣasurΣχΣψtFoαFχuτtνSπΣtFcrossFsΣctνoψsFνψFprotoψâ��protoψFcoττνsνoψsFatFaF^F}Σ‘FcΣψtΣrSoαSχassF
ΣψΣrγyTFEuropeanpPhysicalpJournalpCRF2011RF^WRFW 4.2 44

439 iψγuτarFaψaτysνsFoαFjFVFΓFFSfFsP˛…Q˛…â��FΓΣcaysFνψFppFcoττνsνoψsFatFNFsqrt{s}e_FOF}Σ‘FwνtμFtμΣFi}ti{F
ΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2018RFXVW_RFW 5.4 44

438 xΣrαorχaψcΣFoαFπΣtFsubstructurΣFtΣcμψνquΣsFαorFτarγΣSzFπΣtsFνψFprotoψSprotoψFcoττνsνoψsFatFNF
sqrt{s}e^FOF}Σ‘FusνψγFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2013RFXVWYRFW 5.4 43

437
uΣasurΣχΣψtFoαFtμΣFcrossFsΣctνoψFαorFtopSquarρFpaνrFproΓuctνoψFνψFppFcoττνsνoψsFatFNsqrtF{s}FeF
{^}R{tΣxt{}Σ‘}}OFwνtμFtμΣFi}ti{FΓΣtΣctorFusνψγFανψaτFstatΣsFwνtμFtwoFμνγμSpF}FτΣptoψsTFJournalpofp
HighpEnergypPhysicsRF2012RFXVWXRFW

5.4 43

436 i}ti{FbSπΣtFνΓΣψtνανcatνoψFpΣrαorχaψcΣFaψΓFΣαανcνΣψcyFχΣasurΣχΣψtFwνtμFNt{bar{t}}OFΣvΣψtsFνψFppF
coττνsνoψsFatFNsqrt{s}eWYOF}Σ‘TFEuropeanpPhysicalpJournalpCRF2019RF^aRFW 4.2 43

435 rΣtFrΣcoψstructνoψFaψΓFpΣrαorχaψcΣFusνψγFpartνcτΣFατowFwνtμFtμΣFi}ti{FlΣtΣctorTFEuropeanpPhysicalp
JournalpCRF2017RF^^RFZ]] 4.2 42

434
uΣasurΣχΣψtFoαFtμΣFΓνααΣrΣψtνaτFcrossSsΣctνoψsFoαFproχptFaψΓFψoψSproχptFproΓuctνoψFoαF±norχuτabF
sΣΣFtΣxtℓFaψΓF±norχuτabFsΣΣFtΣxtℓFνψFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓFaψΓF_´ }Σ‘FwνtμFtμΣFi}ti{F
ΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RFX_Y

4.2 42

433 uΣasurΣχΣψtFoαFtμΣFtopFquarρFχassFwνtμFtμΣFtΣχpτatΣFχΣtμoΓFνψFtμΣF±norχuτabFsΣΣFtΣxtℓFcμaψψΣτF
usνψγFi}ti{FΓataTFEuropeanpPhysicalpJournalpCRF2012RF^XRFXVZ] 4.2 42

432 {uχχaryFoαFtμΣFi}ti{FΣxpΣrνχΣψtâ��sFsΣψsνtνvνtyFtoFsupΣrsyχχΣtryFaαtΣrFtpkFzuψFWFâ��FνψtΣrprΣtΣΓF
νψFtμΣFpμΣψoχΣψoτoγνcaτFu{{uTFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 42

431 {ΣarcμFαorFμΣavyFrΣsoψaψcΣsFνψFtμΣFaψΓFανψaτFstatΣsFusνψγFprotoψSprotoψFcoττνsνoψsFatF´ FwνtμFtμΣF
i}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2018RF^_RFXaY 4.2 41

430
{ΣarcμFαorFΓνrΣctFtopFsquarρFpaνrFproΓuctνoψFνψFΣvΣψtsFwνtμFaF±norχuτabFsΣΣFtΣxtℓFbosoψRF±norχuτabF
sΣΣFtΣxtℓSπΣtsFaψΓFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFνψF±norχuτabFsΣΣFtΣxtℓF}Σ‘F±norχuτabFsΣΣFtΣxtℓF
coττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2014RF^ZRFX__Y

4.2 41

429 {νψγτΣFμaΓroψFrΣspoψsΣFχΣasurΣχΣψtFaψΓFcaτorνχΣtΣrFπΣtFΣψΣrγyFscaτΣFuψcΣrtaνψtyFwνtμFtμΣFi}ti{F
ΓΣtΣctorFatFtμΣFtpkTFEuropeanpPhysicalpJournalpCRF2013RF^YRFW 4.2 41

(2013-2014)

9



428
{ΣarcμFαorFsupΣrsyχχΣtrνcFpartνcτΣsFνψFΣvΣψtsFwνtμFτΣptoψFpaνrsFaψΓFτarγΣFχνssνψγFtraψsvΣrsΣF
χoχΣψtuχFνψFNsqrt{s}e^~χbox{}Σ‘}OFprotoψâ��protoψFcoττνsνoψsFwνtμFtμΣFi}ti{FΣxpΣrνχΣψtTF
EuropeanpPhysicalpJournalpCRF2011RF^WRFW

4.2 41

427 zΣaΓνψΣssFoαFtμΣFi}ti{FτνquνΓFarγoψFcaτorνχΣtΣrFαorFtpkFcoττνsνoψsTFEuropeanpPhysicalpJournalpCRF
2010RF^VRF^XYS^[Y 4.2 41

426 {ΣarcμFαorFψΣwFpartνcτΣsFνψFΣvΣψtsFwνtμFoψΣFτΣptoψFaψΓFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFνψFppF
coττνsνoψsFatFNFsqrt{s}FOFeF_F}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2014RFXVWZRFW 5.4 40

425
uΣasurΣχΣψtFoαFtμΣFcΣψtraτνtyFΓΣpΣψΓΣψcΣFoαFtμΣFcμarγΣΓSpartνcτΣFpsΣuΓorapνΓνtyFΓνstrνbutνoψFνψF
protoψSτΣaΓFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓ´ }Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalp
JournalpCRF2016RF^]RFWaa

4.2 39

424 {ΣarcμFαorFsupΣrsyχχΣtryFatFNsqrt{s}OFeF_F}Σ‘FνψFανψaτFstatΣsFwνtμFπΣtsFaψΓFtwoFsaχΣSsνγψFτΣptoψsForF
tμrΣΣFτΣptoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2014RFXVWZRFW 5.4 39

423
iFsΣarcμFαorFNFtovΣrτνψΣFtFOFrΣsoψaψcΣsFνψFτΣptoψQπΣtsFΣvΣψtsFwνtμFμνγμτyFboostΣΓFtopFquarρsF
coττΣctΣΓFνψFppFcoττνsνoψsFatFNFsqrtF{s}FeF^FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergyp
PhysicsRF2012RFXVWXRFW

5.4 39

422 {ΣarcμFαorFcμarγΣΓFpνγγsFbosoψsFΓΣcayνψγFνψtoFtopFaψΓFbottoχFquarρsFatFNFsqrt{s}eWYFOF}Σ‘FwνtμFtμΣF
i}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2018RFXVW_RFW 5.4 39

421 xΣrαorχaψcΣFoαFaτγorνtμχsFtμatFrΣcoψstructFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFνψF±norχuτabFsΣΣFtΣxtℓeF
_F}Σ‘FprotoψSprotoψFcoττνsνoψsFνψFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2017RF^^RFXZW 4.2 38

420
wbsΣrvatνoψFaψΓFχΣasurΣχΣψtsFoαFtμΣFproΓuctνoψFoαFproχptFaψΓFψoψSproχptF±norχuτabFsΣΣFtΣxtℓF
χΣsoψsFνψFassocνatνoψFwνtμFaF±norχuτabFsΣΣFtΣxtℓFbosoψFνψF±norχuτabFsΣΣFtΣxtℓFcoττνsνoψsFatF±norχuτabF
sΣΣFtΣxtℓFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2015RF^[RFXXa

4.2 38

419 {ΣarcμFαorFτoψγSτνvΣΓFψΣutraτFpartνcτΣsFΓΣcayνψγFνψtoFτΣptoψFπΣtsFνψFprotoψSprotoψFcoττνsνoψsFatFNF
sqrt{s}e_FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2014RFXVWZRFW 5.4 38

418 iFχΣasurΣχΣψtFoαFΣψΣrγyFcorrΣτatνoψsFaψΓFaFΓΣtΣrχνψatνoψFoαF˛–sNuX VOFΣQΣSFaψψνμντatνoψsFatFâ��seaWF
oΣ‘TFPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsRF1990RFX[XRFW[aSW]a 4.2 38

417 mτΣctroψFrΣcoψstructνoψFaψΓFνΓΣψtνανcatνoψFνψFtμΣFi}ti{FΣxpΣrνχΣψtFusνψγFtμΣFXVW[FaψΓFXVW]FtpkF
protoψâ��protoψFcoττνsνoψFΓataFatFNsqrt{s}FeFWYOFNtΣxtF{}Σ‘}OTFEuropeanpPhysicalpJournalpCRF2019RF^aRFW 4.2 37

416 uΣasurΣχΣψtFoαFtμΣFproΓuctνoψFoαFaF’FbosoψFνψFassocνatνoψFwνtμFaFcμarχFquarρFνψFppFcoττνsνoψsFatFNF
sqrt{s}FOFeF^F}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2014RFXVWZRFW 5.4 37

415 {ΣarcμFαorFsquarρsFaψΓFγτuνψosFνψFΣvΣψtsFwνtμFνsoτatΣΓFτΣptoψsRFπΣtsFaψΓFχνssνψγFtraψsvΣrsΣF
χoχΣψtuχFatFNFsqrt{s}e_FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 37

414 {ΣarcμFαorFtμΣF{taψΓarΓFuoΓΣτFpνγγsFbosoψFνψFtμΣFpFSfFˇ�FQFˇ�Fâ��FΓΣcayFχoΓΣFνψFNFsqrtF{s}FeF
^R{χatμrχ{}Σ‘}}FOFppFcoττνsνoψsFwνtμFi}ti{TFJournalpofpHighpEnergypPhysicsRF2012RFXVWXRFW 5.4 37

413 tνχνtsFoψFtμΣFproΓuctνoψFoαFtμΣFstaψΓarΓFχoΓΣτFpνγγsFbosoψFνψFppFcoττνsνoψsFatFNsqrt{s}FeF^OF}Σ‘FwνtμF
tμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2011RF^WRFW 4.2 37

412 {ΣarcμFαorFχassνvΣFcoτorΣΓFscaτarsFνψFαourSπΣtFανψaτFstatΣsFνψFNsqrt{s}e^~χbox{}Σ‘}OFprotoψâ��protoψF
coττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2011RF^WRFW 4.2 37

411 iFstuΓyFoαFcμarχFμaΓroψFproΓuctνoψFνψN −VFtoFcbarFcOFaψΓN −VFtoFbbarFbOFΓΣcaysFatFtmxΓΣcaysFatF
tmxTFZeitschriftpFˆ…rpPhysikpC-ParticlespandpFieldsRF1996RF^XRFWSW] 37
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410 qψcτusνvΣFψΣutraτFvΣctorFχΣsoψFproΓuctνoψFνψFμaΓroψνc FVFΓΣcaysTFZeitschriftpFˆ…rpPhysikpC-Particlesp
andpFieldsRF1992RF[]RF[XWS[Y[ 37

409 uΣasurΣχΣψtFoαNoaχχaFN{rχF }−VFtoFbbarFbOUoaχχaFN{rχF }−VFtoFμaΓroψsOOFusνψγFτΣptoψsTF
ZeitschriftpFˆ…rpPhysikpC-ParticlespandpFieldsRF1993RF[_RF[XYS[Ya 37

408 kμarγΣΓSpartνcτΣFΓνstrνbutνoψsFatFτowFtraψsvΣrsΣFχoχΣψtuχFνψF±norχuτabFsΣΣFtΣxtℓ´ }Σ‘FνψtΣractνoψsF
χΣasurΣΓFwνtμFtμΣFi}ti{FΓΣtΣctorFatFtμΣFtpkTFEuropeanpPhysicalpJournalpCRF2016RF^]RF[VX 4.2 37

407 uΣasurΣχΣψtFoαFtμΣFpνγγsFbosoψFcoupτνψγFpropΣrtνΣsFνψFtμΣFpFSfF  PFSfFZâ��FΓΣcayFcμaψψΣτFatFNF
sqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2018RFXVW_RFW 5.4 36

406 {ΣarcμFαorFΓνrΣctFpaνrFproΓuctνoψFoαFtμΣFtopFsquarρFνψFaττSμaΓroψνcFανψaτFstatΣsFνψFprotoψSprotoψF
coττνsνoψsFatFNFsqrt{s}FOFeF_F}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2014RFXVWZRFW 5.4 36

405 uΣasurΣχΣψtFoαFτoψγνtuΓνψaτFατowFΓΣcorrΣτatνoψsFνψFxbQxbFcoττνsνoψsFatFaψΓF[TVXF}Σ‘FwνtμFtμΣF
i}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2018RF^_RFWZX 4.2 35

404 uΣasurΣχΣψtFoαFquarρoψνuχFproΓuctνoψFνψFprotoψSτΣaΓFaψΓFprotoψSprotoψFcoττνsνoψsFatFwνtμFtμΣF
i}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2018RF^_RFW^W 4.2 35

403 uΣasurΣχΣψtFoαFtμΣFcμarγΣΓSpartνcτΣFχuτtνpτνcνtyFνψsνΓΣFπΣtsFαroχF±norχuτabFsΣΣFtΣxtℓ±norχuτabFsΣΣF
tΣxtℓ´ FcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RFYXX 4.2 35

402 uΣasurΣχΣψtFoαFπΣtFαraγχΣψtatνoψFνψFxbQxbFaψΓFcoττνsνoψsFatF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorFatFtμΣF
tpkTFEuropeanpPhysicalpJournalpCRF2017RF^^RFY^a 4.2 35

401 {ΣarcμFαorFsΣcoψΓFγΣψΣratνoψFscaτarFτΣptoquarρsFνψFppFcoττνsνoψsFatFNsqrt{s}e^~χbox{}Σ‘}OFwνtμFtμΣF
i}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2012RF^XRFW 4.2 35

400 uΣasurΣχΣψtFoαFtμΣFcrossSsΣctνoψFαorF’FbosoψFproΓuctνoψFνψFassocνatνoψFwνtμFbSπΣtsFνψFppFcoττνsνoψsF
atFNFsqrt{s}e^FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2013RFXVWYRFW 5.4 34

399 i}ti{FsΣarcμFαorFaFμΣavyFγauγΣFbosoψFΓΣcayνψγFtoFaFcμarγΣΓFτΣptoψFaψΓFaFψΣutrνψoFνψFppFcoττνsνoψsF
atFNsqrt{s}FeF^Fχatμrχ{}Σ‘}OTFEuropeanpPhysicalpJournalpCRF2012RF^XRFW 4.2 34

398 {ΣarcμFαorFsaχΣSsνγψFtopSquarρFproΓuctνoψFaψΓFαourtμSγΣψΣratνoψFΓowψStypΣFquarρsFνψFppFcoττνsνoψsF
atFNFsqrtF{s}FeF{^}c{tΣxt{}Σ‘}}FOFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2012RFXVWXRFW 5.4 34

397 {ΣarcμFαorFμΣavyFpartνcτΣsFΓΣcayνψγFνψtoFtopSquarρFpaνrsFusνψγFτΣptoψSpτusSπΣtsFΣvΣψtsFνψF
protoψSprotoψFcoττνsνoψsFatF´ FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2018RF^_RF[][ 4.2 34

396 xΣrαorχaψcΣFoαFtμΣFi}ti{FtracρFrΣcoψstructνoψFaτγorνtμχsFνψFΓΣψsΣFΣψvνroψχΣψtsFνψFtpkFzuψFXTF
EuropeanpPhysicalpJournalpCRF2017RF^^RF]^Y 4.2 33

395 {ΣarcμFαorFcμarγΣΓFpνγγsFbosoψsFνψFtμΣFpF´–FSfFtbFΓΣcayFcμaψψΣτFνψFppFcoττνsνoψsFatFNFsqrt{s}e_FOF}Σ‘F
usνψγFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 33

394
{ΣarcμFαorFtopSsquarρFpaνrFproΓuctνoψFνψFανψaτFstatΣsFwνtμFoψΣFτΣptoψRFπΣtsRFaψΓFχνssνψγFtraψsvΣrsΣF
χoχΣψtuχFusνψγFY]Fαbâ��WFoαFNFsqrt{s}eWYFOF}Σ‘FppFcoττνsνoψFΓataFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofp
HighpEnergypPhysicsRF2018RFXVW_RFW

5.4 33

393
{ΣarcμFαorFcμarγΣΓFpνγγsFbosoψsFΓΣcayνψγFvνaFp´–FSfFˇ�´–˛‰ˇ�FνψFtμΣFˇ�QπΣtsFaψΓFˇ�QτΣptoψFανψaτFstatΣsFwνtμF
Y]Fαbâ��WFoαFppFcoττνsνoψFΓataFrΣcorΓΣΓFatFNFsqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΣxpΣrνχΣψtTFJournalpofp
HighpEnergypPhysicsRF2018RFXVW_RFW

5.4 33

(2018-1992)
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392 uΣasurΣχΣψtFoαFtμΣFtopFquarρFχassFνψFtμΣF±norχuτabFsΣΣFtΣxtℓFaψΓF±norχuτabFsΣΣFtΣxtℓFcμaψψΣτsF
usνψγF±norχuτabFsΣΣFtΣxtℓ´ ±norχuτabFsΣΣFtΣxtℓFi}ti{FΓataTFEuropeanpPhysicalpJournalpCRF2015RF^[RFYYV 4.2 32

391 {ΣarcμFαorFΓarρFχattΣrFproΓucΣΓFνψFassocνatνoψFwνtμFbottoχForFtopFquarρsFνψF´ }Σ‘FcoττνsνoψsFwνtμF
tμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2018RF^_RFW_ 4.2 32

390
{ΣarcμFαorFpaνrFproΓuctνoψFoαFpνγγsFbosoψsFνψFtμΣFNFbovΣrτνψΣ{b}bovΣrτνψΣ{b}FOFανψaτFstatΣFusνψγF
protoψSprotoψFcoττνsνoψsFatFNFsqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergyp
PhysicsRF2019RFXVWaRFW

5.4 31

389 koψstraνψtsFoψFχΣΓνatorSbasΣΓFΓarρFχattΣrFaψΓFscaτarFΓarρFΣψΣrγyFχoΓΣτsFusνψγFNFsqrt{s}FOFeFWYF}Σ‘F
ppFcoττνsνoψFΓataFcoττΣctΣΓFbyFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2019RFXVWaRFW 5.4 31

388
uΣasurΣχΣψtFoαFtμΣFpoτarνsatνoψFoαF’FbosoψsFproΓucΣΓFwνtμFτarγΣFtraψsvΣrsΣFχoχΣψtuχFνψFppF
coττνsνoψsFatFNsqrt{s}FeF^Fχbox{}Σ‘}OFwνtμFtμΣFi}ti{FΣxpΣrνχΣψtTFEuropeanpPhysicalpJournalpCRF2012RF
^XRFW

4.2 31

387
lνααΣrΣψtνaτFtopSaψtνtopFcrossSsΣctνoψFχΣasurΣχΣψtsFasFaFαuψctνoψFoαFobsΣrvabτΣsFcoψstructΣΓFαroχF
ανψaτSstatΣFpartνcτΣsFusνψγFppFcoττνsνoψsFatFNFsqrt{s}e^FOF}Σ‘FνψFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighp
EnergypPhysicsRF2015RFXVW[RFW

5.4 31

386
uΣasurΣχΣψtFoαFtμΣFproΓuctνoψFaψΓFτΣptoψFcμarγΣFasyχχΣtryFoαF±norχuτabFsΣΣFtΣxtℓFbosoψsFνψF
xbQxbFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2015RF
^[RFXY

4.2 31

385
{ΣarcμFαorFcoψtactFνψtΣractνoψsFaψΓFτarγΣFΣxtraFΓνχΣψsνoψsFνψFtμΣFΓντΣptoψFcμaψψΣτFusνψγF
protoψSprotoψFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓ´ _´ }Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalp
JournalpCRF2014RF^ZRFYWYZ

4.2 31

384
{ΣarcμFαorFstroψγFproΓuctνoψFoαFsupΣrsyχχΣtrνcFpartνcτΣsFνψFανψaτFstatΣsFwνtμFχνssνψγFtraψsvΣrsΣF
χoχΣψtuχFaψΓFatFτΣastFtμrΣΣFbSπΣtsFatFNFsqrt{s}FeF_FOF}Σ‘FprotoψSprotoψFcoττνsνoψsFwνtμFtμΣFi}ti{F
ΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2014RFXVWZRFW

5.4 31

383 iFsΣarcμFαorFατavourFcμaψγνψγFψΣutraτFcurrΣψtsFνψFtopSquarρFΓΣcaysFνψFppFcoττνsνoψFΓataFcoττΣctΣΓF
wνtμFtμΣFi}ti{FΓΣtΣctorFatFNFsqrt{s}e^c}Σ‘FOTFJournalpofpHighpEnergypPhysicsRF2012RFXVWXRFW 5.4 31

382
{ΣarcμFαorFτνγμtFscaτarFtopSquarρFpaνrFproΓuctνoψFνψFανψaτFstatΣsFwνtμFtwoFτΣptoψsFwνtμFtμΣFi}ti{F
ΓΣtΣctorFνψFNsqrt{s}e^Fχatμrχ{}Σ‘}OFprotoψâ��protoψFcoττνsνoψsTFEuropeanpPhysicalpJournalpCRF2012RF
^XRFW

4.2 31

381 qψcτusνvΣFsΣarcμFαorFsaχΣSsνγψFΓντΣptoψFsνγψaturΣsFνψFppFcoττνsνoψsFatFNFsqrtF{s}FeF^FOF}Σ‘FwνtμFtμΣF
i}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2011RFXVWWRFW 5.4 31

380 uΣasurΣχΣψtsFoαFbSπΣtFtaγγνψγFΣαανcνΣψcyFwνtμFtμΣFi}ti{FΓΣtΣctorFusνψγFNFtovΣrτνψΣ{t}FOFΣvΣψtsFatFNF
sqrt{s}eWYFOF}Σ‘TFJournalpofpHighpEnergypPhysicsRF2018RFXVW_RFW 5.4 31

379 {ΣarcμFαorFtμνrΓFγΣψΣratνoψFscaτarFτΣptoquarρsFνψFppFcoττνsνoψsFatFNFsqrt{s}e^FOF}Σ‘FwνtμFtμΣFi}ti{F
ΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2013RFXVWYRFW 5.4 30

378 {ΣarcμFαorFaFscaτarFpartψΣrFoαFtμΣFtopFquarρFνψFtμΣFπΣtsFpτusFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFανψaτF
statΣFatFNFsqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2017RFXVW^RFW 5.4 30

377 uΣasurΣχΣψtsFoαFανΓucνaτFaψΓFΓνααΣrΣψtνaτFcrossFsΣctνoψsFαorFpνγγsFbosoψFproΓuctνoψFνψFtμΣF
ΓνpμotoψFΓΣcayFcμaψψΣτFatFNFsqrt{s}e_FOF}Σ‘FwνtμFi}ti{TFJournalpofpHighpEnergypPhysicsRF2014RFXVWZRFW 5.4 30

376 uΣasurΣχΣψtFoαFtμΣF±norχuτabFsΣΣFtΣxtℓFproΓuctνoψFcrossFsΣctνoψFνψFtμΣFtauFQFπΣtsFcμaψψΣτFusνψγFtμΣF
i}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2013RF^YRFXYX_ 4.2 30

375
uΣasurΣχΣψtsFoαFuψΓΣrτyνψγSΣvΣψtFpropΣrtνΣsFusνψγFψΣutraτFaψΓFcμarγΣΓFpartνcτΣsFνψFppFcoττνsνoψsF
atFNsqrt{s}eaVVOFoΣ‘FaψΓFNsqrt{s}e^OF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorFatFtμΣFtpkTFEuropeanpPhysicalp
JournalpCRF2011RF^WRFW

4.2 30

StephentHillier
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374 xΣrαorχaψcΣFoαFΣτΣctroψFaψΓFpμotoψFtrνγγΣrsFνψFi}ti{FΓurνψγFtpkFzuψFXTFEuropeanpPhysicalpJournalp
CRF2020RF_VRFW 4.2 30

373 {ΣarcμΣsFαorFμΣavyFτoψγSτνvΣΓFcμarγΣΓFpartνcτΣsFwνtμFtμΣFi}ti{FΓΣtΣctorFνψFprotoψSprotoψFcoττνsνoψsF
atFNFsqrt{s}e_FOF}Σ‘TFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 29

372
{ΣarcμFαorFtμΣFΓνrΣctFproΓuctνoψFoαFcμarγνψosRFψΣutraτνψosFaψΓFstausFνψFανψaτFstatΣsFwνtμFatFτΣastFtwoF
μaΓroψνcaττyFΓΣcayνψγFtausFaψΓFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFνψFppFcoττνsνoψsFatFNFsqrt{s}e_FOF}Σ‘F
wνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2014RFXVWZRFW

5.4 29

371 zΣcoψstructνoψFoαFprνχaryFvΣrtνcΣsFatFtμΣFi}ti{FΣxpΣrνχΣψtFνψFzuψFWFprotoψSprotoψFcoττνsνoψsFatF
tμΣFtpkTFEuropeanpPhysicalpJournalpCRF2017RF^^RFYYX 4.2 29

370
{ΣarcμFαorFpaνrFproΓuctνoψFoαFμΣavyFvΣctorSτνρΣFquarρsFΓΣcayνψγFtoFμνγμSpF}F’FbosoψsFaψΓFbFquarρsF
νψFtμΣFτΣptoψSpτusSπΣtsFανψaτFstatΣFνψFppFcoττνsνoψsFatFNFsqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTF
JournalpofpHighpEnergypPhysicsRF2017RFXVW^RFW

5.4 29

369
{ΣarcμFαorFpaνrFaψΓFsνψγτΣFproΓuctνoψFoαFψΣwFμΣavyFquarρsFtμatFΓΣcayFtoFaF FbosoψFaψΓFaF
tμνrΓSγΣψΣratνoψFquarρFνψFppFcoττνsνoψsFatFNFsqrt{s}e_FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighp
EnergypPhysicsRF2014RFXVWZRFW

5.4 29

368 }woSpartνcτΣFjosΣSmνψstΣνψFcorrΣτatνoψsFνψFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓFVTaFaψΓF^F}Σ‘FχΣasurΣΓF
wνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2015RF^[RFZ]] 4.2 28

367 iFsΣarcμFαorFpaνrSproΓucΣΓFrΣsoψaψcΣsFνψFαourSπΣtFανψaτFstatΣsFatFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanp
PhysicalpJournalpCRF2018RF^_RFX[V 4.2 28

366 zΣcoψstructνoψFoαFμaΓroψνcFΓΣcayFproΓuctsFoαFtauFτΣptoψsFwνtμFtμΣFi}ti{FΣxpΣrνχΣψtTFEuropeanp
PhysicalpJournalpCRF2016RF^]RFXa[ 4.2 28

365 {ΣarcμFαorFsνψγτΣFtopSquarρFproΓuctνoψFvνaFατavourScμaψγνψγFψΣutraτFcurrΣψtsFatF_´ }Σ‘FwνtμFtμΣF
i}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RF[[ 4.2 28

364 uΣasurΣχΣψtFoαFtμΣFτoψγνtuΓνψaτRFtraψsvΣrsΣFaψΓFasyχχΣtryFαraγχΣψtatνoψFαuψctνoψsFatFtmxTF
ZeitschriftpFˆ…rpPhysikpC-ParticlespandpFieldsRF1995RF]_RFXVYSXWY 28

363
{ΣarcμFαorFχνψνχaτFsupΣrsyχχΣtrνcFstaψΓarΓFχoΓΣτFpνγγsFjosoψsF´ U´ FaψΓFαorFaF±norχuτabFsΣΣFtΣxtℓF
bosoψFνψFtμΣF±norχuτabFsΣΣFtΣxtℓFανψaτFstatΣFproΓucΣΓFνψFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓF}Σ‘FwνtμF
tμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RF[_[

4.2 28

362
{ΣarcμFαorFsupΣrsyχχΣtryFνψFανψaτFstatΣsFwνtμFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFaψΓFχuτtνpτΣFbSπΣtsFνψF
protoψSprotoψFcoττνsνoψsFatFNFsqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergyp
PhysicsRF2018RFXVW_RFW

5.4 28

361
nνΓucνaτRFtotaτFaψΓFΓνααΣrΣψtνaτFcrossSsΣctνoψFχΣasurΣχΣψtsFoαFScμaψψΣτFsνψγτΣFtopSquarρFproΓuctνoψF
νψFcoττνsνoψsFatF_´ }Σ‘FusνψγFΓataFcoττΣctΣΓFbyFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2017RF
^^RF[YW

4.2 27

360 uΣasurΣχΣψtFoαFtμΣFνψcτusνvΣFπΣtFcrossSsΣctνoψFνψFprotoψSprotoψFcoττνsνoψsFatFNFsqrt{s}e^FOF}Σ‘FusνψγF
ZT[Fαbâ��WFoαFΓataFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 27

359
{ΣarcμFαorFpaνrFproΓuctνoψFoαFvΣctorSτνρΣFtopFquarρsFνψFΣvΣψtsFwνtμFoψΣFτΣptoψRFπΣtsRFaψΓFχνssνψγF
traψsvΣrsΣFχoχΣψtuχFνψFNFsqrt{s}eWYFOF}Σ‘FppFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighp
EnergypPhysicsRF2017RFXVW^RFW

5.4 27

358 }ΣstFoαFyklFaψaτytνcFprΣΓνctνoψsFαorFtμΣFχuτtνpτνcνtyFratνoFbΣtwΣΣψFγτuoψFaψΓFquarρFπΣtsTFPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsRF1996RFY__RF][aS]^X 4.2 27

357 {tuΓyFoαFtμΣFrarΣFΓΣcaysFoαF±norχuτabFsΣΣFtΣxtℓFaψΓF±norχuτabFsΣΣFtΣxtℓFνψtoFχuoψFpaνrsFαroχFΓataF
coττΣctΣΓFΓurνψγFtμΣFtpkFzuψFWFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RF[WY 4.2 27

(2016-2020)
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356 uΣasurΣχΣψtFoαFtμΣFpμotoψFνΓΣψtνανcatνoψFΣαανcνΣψcνΣsFwνtμFtμΣFi}ti{FΓΣtΣctorFusνψγFtpkFzuψFXF
ΓataFcoττΣctΣΓFνψFXVW[FaψΓFXVW]TFEuropeanpPhysicalpJournalpCRF2019RF^aRFW 4.2 26

355
{ΣarcμFαorFμΣavyFrΣsoψaψcΣsFΓΣcayνψγFνψtoFaF’ForF FbosoψFaψΓFaFpνγγsFbosoψFνψFανψaτFstatΣsFwνtμF
τΣptoψsFaψΓFbSπΣtsFνψFY]Fαbâ��WFoαFNFsqrt{s}eWYFOF}Σ‘FppFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofp
HighpEnergypPhysicsRF2018RFXVW_RFW

5.4 26

354 uΣasurΣχΣψtFoαFˇ�FcWFaψΓFˇ�FcXFproΓuctνoψFwνtμFNFsqrt{s}FOFeF^F}Σ‘FppFcoττνsνoψsFatFi}ti{TFJournalpofp
HighpEnergypPhysicsRF2014RFXVWZRFW 5.4 26

353
uΣasurΣχΣψtsFoαFtμΣFproΓuctνoψFcrossFsΣctνoψFoαFaF±norχuτabFsΣΣFtΣxtℓFbosoψFνψFassocνatνoψFwνtμF
πΣtsFνψFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓ´ }Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF
2017RF^^RFY]W

4.2 26

352 iψaτysνsFoαFΣvΣψtsFwνtμFbSπΣtsFaψΓFaFpaνrFoαFτΣptoψsFoαFtμΣFsaχΣFcμarγΣFνψFppFcoττνsνoψsFatFNFsqrt{s}e_F
OF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 26

351 uΣasurΣχΣψtFoαFΓνααΣrΣψtνaτFproΓuctνoψFcrossSsΣctνoψsFαorFaF FbosoψFνψFassocνatνoψFwνtμFbSπΣtsFνψF^F
}Σ‘FprotoψSprotoψFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2014RFXVWZRFW 5.4 26

350 }ΣstFoαFkxFνψvarνaψcΣFνψFvΣctorSbosoψFαusνoψFproΓuctνoψFoαFtμΣFpνγγsFbosoψFusνψγFtμΣFχΣtμoΓFνψFtμΣF
ΓνtauFΓΣcayFcμaψψΣτFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RF][_ 4.2 26

349 mτΣctroψFaψΓFpμotoψFΣψΣrγyFcaτνbratνoψFwνtμFtμΣFi}ti{FΓΣtΣctorFusνψγFXVW[â��XVW]FtpkF
protoψSprotoψFcoττνsνoψFΓataTFJournalpofpInstrumentationRF2019RFWZRFxVYVW^SxVYVW^ 1 25

348 uuτtνScμaψψΣτFsΣarcμFαorFsquarρsFaψΓFγτuνψosFνψF±norχuτabFsΣΣFtΣxtℓFcoττνsνoψsFwνtμFtμΣFi}ti{F
ΓΣtΣctorFatFtμΣFtpkTFEuropeanpPhysicalpJournalpCRF2013RF^YRFXY]X 4.2 25

347 uΣasurΣχΣψtFoαFνψcτusνvΣFaψΓFΓνααΣrΣψtνaτFcrossFsΣctνoψsFνψFtμΣFpFSfF  FPFSfFZâ��FΓΣcayFcμaψψΣτFνψFppF
coττνsνoψsFatFNFsqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2017RFXVW^RFW 5.4 25

346 {ΣarcμFαorF±norχuτabFsΣΣFtΣxtℓFΓΣcaysFνψF±norχuτabFsΣΣFtΣxtℓFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓ´ e´ _´ }Σ‘F
wνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2015RF^[RFW][ 4.2 25

345 {ΣarcμFαorFbottoχFsquarρFpaνrFproΓuctνoψFνψFprotoψSprotoψFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓ´ }Σ‘F
wνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RF[Z^ 4.2 25

344 uΣasurΣχΣψtFoαFtμΣFνψcτusνvΣFνsoτatΣΓFproχptFpμotoψFcrossFsΣctνoψFνψFppFcoττνsνoψsFatFNFsqrt{s}e_FOF
}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 25

343 uΣasurΣχΣψtFoαFtμΣFtopFquarρFχassFνψFtμΣFNtbar{t}rνγμtarrowFOFτΣptoψQπΣtsFcμaψψΣτFαroχFNsqrt{s}e_OF
}Σ‘Fi}ti{FΓataFaψΓFcoχbνψatνoψFwνtμFprΣvνousFrΣsuτtsTFEuropeanpPhysicalpJournalpCRF2019RF^aRFW 4.2 24

342 uΣasurΣχΣψtFoαFtμΣFΓoubτΣSΓνααΣrΣψtνaτFμνγμSχassFlrΣττS—aψFcrossFsΣctνoψFνψFppFcoττνsνoψsFatFNF
sqrt{s}e_FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 24

341 uΣasurΣχΣψtFoαFtμΣFtopFquarρFpaνrFproΓuctνoψFcμarγΣFasyχχΣtryFνψFprotoψSprotoψFcoττνsνoψsFatFNF
sqrt{s}FOFeF^F}Σ‘FusνψγFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2014RFXVWZRFW 5.4 24

340
uΣasurΣχΣψtFoαFtμΣFproΓuctνoψFcrossFsΣctνoψFoαFproχptFrUˇ�FχΣsoψsFνψFassocνatνoψFwνtμFaF’F´–F
bosoψFνψFppFcoττνsνoψsFatFNFsqrt{s}FOFeF^F}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF
2014RFXVWZRFW

5.4 24

339
{ΣarcμFαorFtopFaψΓFbottoχFsquarρsFαroχFγτuνψoFpaνrFproΓuctνoψFνψFανψaτFstatΣsFwνtμFχνssνψγF
traψsvΣrsΣFΣψΣrγyFaψΓFatFτΣastFtμrΣΣFbSπΣtsFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF
2012RF^XRFW

4.2 24
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338 }μΣFproΓuctνoψFoαFψΣutraτFρaoψsFνψF VFΓΣcaysFaψΓFtμΣνrFjosΣSmνψstΣνψFcorrΣτatνoψsTFZeitschriftpFˆ…rp
PhysikpC-ParticlespandpFieldsRF1995RF]^RFY_aSZVW 24

337 uuτtνpτνcνtyFΓΣpΣψΓΣψcΣFoαFjosΣSmνψstΣνψFcorrΣτatνoψsFνψFμaΓroψνcF VFΓΣcaysTFZeitschriftpFˆ…rpPhysikp
C-ParticlespandpFieldsRF1996RF^XRFY_aSYa_ 24

336 {ΣarcμFαorFsνψγτΣFproΓuctνoψFoαFvΣctorSτνρΣFquarρsFΓΣcayνψγFνψtoFνψFcoττνsνoψsFatF±norχuτabFsΣΣF
tΣxtℓ´ }Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RFZZX 4.2 24

335 {ΣarcμFαorFtμΣFΓνrΣctFproΓuctνoψFoαFcμarγνψosFaψΓFψΣutraτνψosFνψFανψaτFstatΣsFwνtμFtauFτΣptoψsFνψF
coττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2018RF^_RFW[Z 4.2 23

334 {ΣarcμFαorFpaνrFproΓuctνoψFoαFupStypΣFvΣctorSτνρΣFquarρsFaψΓFαorFαourStopSquarρFΣvΣψtsFνψFανψaτF
statΣsFwνtμFχuτtνpτΣFbSπΣtsFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2018RFXVW_RFW 5.4 23

333 norwarΓSbacρwarΓFcorrΣτatνoψsFaψΓFcμarγΣΓSpartνcτΣFazνχutμaτFΓνstrνbutνoψsFνψFppFνψtΣractνoψsF
usνψγFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2012RFXVWXRFW 5.4 23

332
{ΣarcμFαorFaFψΣwFμΣavyFγauγΣSbosoψFrΣsoψaψcΣFΓΣcayνψγFνψtoFaFτΣptoψFaψΓFχνssνψγFtraψsvΣrsΣF
χoχΣψtuχFνψFY]FαbFoαFcoττνsνoψsFatF´ }Σ‘FwνtμFtμΣFi}ti{FΣxpΣrνχΣψtTFEuropeanpPhysicalpJournalpCRF
2018RF^_RFZVW

4.2 23

331
{ΣarcμFαorFpνγγsFbosoψFpaνrFproΓuctνoψFνψFtμΣFNFupγaχχaFupγaχχaFbovΣrτνψΣ{b}FOFανψaτFstatΣFwνtμF
WYF}Σ‘FppFcoττνsνoψFΓataFcoττΣctΣΓFbyFtμΣFi}ti{FΣxpΣrνχΣψtTFJournalpofpHighpEnergypPhysicsRF2018RF
XVW_RFW

5.4 23

330 xroχptFaψΓFψoψSproχptFaψΓFsupprΣssνoψFatFμνγμFtraψsvΣrsΣFχoχΣψtuχFνψFxbQxbFcoττνsνoψsFwνtμF
tμΣFi}ti{FΣxpΣrνχΣψtTFEuropeanpPhysicalpJournalpCRF2018RF^_RF^]X 4.2 23

329
iFχΣasurΣχΣψtFoαFtμΣFcaτorνχΣtΣrFrΣspoψsΣFtoFsνψγτΣFμaΓroψsFaψΓFΓΣtΣrχνψatνoψFoαFtμΣFπΣtFΣψΣrγyF
scaτΣFuψcΣrtaνψtyFusνψγFtpkFzuψSWFScoττνsνoψFΓataFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalp
JournalpCRF2017RF^^RFX]

4.2 22

328
uΣasurΣχΣψtFoαFtμΣFνψcτusνvΣFcrossSsΣctνoψsFoαFsνψγτΣFtopSquarρFaψΓFtopSaψtνquarρFtScμaψψΣτF
proΓuctνoψFνψFppFcoττνsνoψsFatFNFsqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergyp
PhysicsRF2017RFXVW^RFW

5.4 22

327 {ΣarcμFαorFμΣavyFτoψγSτνvΣΓFχuτtνScμarγΣΓFpartνcτΣsFνψFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓ´ }Σ‘FusνψγFtμΣF
i}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2015RF^[RFY]X 4.2 22

326 {ΣarcμFαorF’F’U’F FrΣsoψaψcΣFproΓuctνoψFνψFâ��˛‰qqFανψaτFstatΣsFνψFppFcoττνsνoψsFatFNFsqrt{s}eWYFOF}Σ‘F
wνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2018RFXVW_RFW 5.4 22

325 iFsΣarcμFαorFproχptFτΣptoψSπΣtsFνψFppFcoττνsνoψsFatFNFsqrt{χatμrχ{s}}e_FOF}Σ‘FwνtμFtμΣFi}ti{F
ΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 22

324
{ΣarcμFαorFsupΣrsyχχΣtryFνψFανψaτFstatΣsFwνtμFtwoFsaχΣSsνγψForFtμrΣΣFτΣptoψsFaψΓFπΣtsFusνψγFY]Fαbâ��WF
oαFNFsqrt{s}eWYFOF}Σ‘FppFcoττνsνoψFΓataFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2017RF
XVW^RFW

5.4 22

323 iFsΣarcμFαorFμνγμSχassFrΣsoψaψcΣsFΓΣcayνψγFtoFˇ�Qˇ�â��FνψFppFcoττνsνoψsFatFNFsqrt{s}e_FOF}Σ‘FwνtμFtμΣF
i}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 22

322 {ΣarcμFαorFμΣavyFτΣptoψFrΣsoψaψcΣsFΓΣcayνψγFtoFaF FbosoψFaψΓFaFτΣptoψFνψFppFcoττνsνoψsFatFNFsqrt{s}e_F
OF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 22

321 {ΣarcμFαorFpνγγsFbosoψFΓΣcaysFtoFbΣyoψΓStμΣS{taψΓarΓSuoΓΣτFτνγμtFbosoψsFνψFαourSτΣptoψFΣvΣψtsF
wνtμFtμΣFi}ti{FΓΣtΣctorFatFNFsqrt{s}eWYFOF}Σ‘TFJournalpofpHighpEnergypPhysicsRF2018RFXVW_RFW 5.4 22
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320
{ΣarcμFαorFμΣavyFuaπoraψaForFlνracFψΣutrνψosFaψΓFrνγμtSμaψΓΣΓF’FγauγΣFbosoψsFνψFανψaτFstatΣsFwνtμF
twoFcμarγΣΓFτΣptoψsFaψΓFtwoFπΣtsFatFNFsqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighp
EnergypPhysicsRF2019RFXVWaRFW

5.4 21

319 {ΣarcμFαorFνψvνsνbτΣFpartνcτΣsFproΓucΣΓFνψFassocνatνoψFwνtμFsνψγτΣStopSquarρsFνψFprotoψSprotoψF
coττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2015RF^[RF^a 4.2 21

318
uΣasurΣχΣψtsFoαFανΓucνaτFcrossSsΣctνoψsFαorF±norχuτabFsΣΣFtΣxtℓFproΓuctνoψFwνtμFoψΣForFtwoF
aΓΓνtνoψaτFSπΣtsFνψFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓe_F}Σ‘´ usνψγFtμΣFi}ti{FΓΣtΣctorTFEuropeanp
PhysicalpJournalpCRF2016RF^]RFWW

4.2 21

317
uΣasurΣχΣψtFoαFΓνstrνbutνoψsFsΣψsνtνvΣFtoFtμΣFuψΓΣrτyνψγFΣvΣψtFνψFνψcτusνvΣF SbosoψFproΓuctνoψFνψF
±norχuτabFsΣΣFtΣxtℓFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalp
JournalpCRF2014RF^ZRFYWa[

4.2 21

316 {tuΓyFoαFμarΓFΓoubτΣSpartoψFscattΣrνψγFνψFαourSπΣtFΣvΣψtsFνψFppFcoττνsνoψsFatFNFsqrt{s}e^FOF}Σ‘FwνtμF
tμΣFi}ti{FΣxpΣrνχΣψtTFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 21

315
{ΣarcμFαorFμΣavyFψΣutraτFτΣptoψsFνψFΓΣcaysFoαF’FbosoψsFproΓucΣΓFνψFWYF}Σ‘FppFcoττνsνoψsFusνψγF
proχptFaψΓFΓνspτacΣΓFsνγψaturΣsFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2019RF
XVWaRFW

5.4 21

314 {ΣarcμFαorFpνγγsFbosoψFpaνrFproΓuctνoψFνψFtμΣFcμaψψΣτFusνψγFcoττνsνoψFΓataFrΣcorΓΣΓFatF}Σ‘FwνtμFtμΣF
i}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2018RF^_RFWVV^ 4.2 21

313 {ΣarcμFαorFψΣwFpμΣψoχΣψaFνψFΣvΣψtsFwνtμFsaχΣScμarγΣFτΣptoψsFaψΓFbSπΣtsFνψFppFcoττνsνoψsFatFNF
sqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2018RFXVW_RFW 5.4 21

312 uΣasurΣχΣψtFoαFtμΣFazνχutμaτFaψνsotropyFoαFcμarγΣΓFpartνcτΣsFproΓucΣΓFνψFeF[TVX´ }Σ‘FxbQxbF
coττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2018RF^_RFaa^ 4.2 21

311 {ΣarcμFαorFΓoubτyFcμarγΣΓFscaτarFbosoψsFΓΣcayνψγFνψtoFsaχΣSsνγψFbosoψFpaνrsFwνtμFtμΣFi}ti{F
ΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2019RF^aRF[_ 4.2 20

310 uΣasurΣχΣψtFoαFtμΣFaψγuτarFcoΣαανcνΣψtsFνψF SbosoψFΣvΣψtsFusνψγFΣτΣctroψFaψΓFχuoψFpaνrsFαroχF
ΓataFtaρΣψFatFNFsqrt{s}e_FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 20

309 {ΣarcμΣsFαorFμΣavyFΓνbosoψFrΣsoψaψcΣsFνψFppFcoττνsνoψsFatFNFsqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{F
ΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 20

308
uΣasurΣχΣψtFoαFN’−{pχF} OFproΓuctνoψFcrossFsΣctνoψsFaψΓFγauγΣFbosoψFpoτarνsatνoψFνψFppF
coττνsνoψsFatFNsqrt{s}FeFWY~tΣxtF{}Σ‘}OFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2019RF
^aRFW

4.2 20

307 {ΣarcμΣsFαorFtμΣF ˛‡FΓΣcayFχoΓΣFoαFtμΣFpνγγsFbosoψFaψΓFαorFψΣwFμνγμSχassFrΣsoψaψcΣsFνψFppF
coττνsνoψsFatFNFsqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2017RFXVW^RFW 5.4 20

306 {ΣarcμFαorFψΣwFrΣsoψaψcΣsFνψFχassFΓνstrνbutνoψsFoαFπΣtFpaνrsFusνψγFWYaFαbâ��WFoαFppFcoττνsνoψsFatFNF
sqrt{χatμrχ{s}}FOFeFWYF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2020RFXVXVRFW 5.4 20

305 {ΣarcμFαorFγτuνψosFνψFΣvΣψtsFwνtμFaψFνsoτatΣΓFτΣptoψRFπΣtsFaψΓFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFatF
±norχuτabFsΣΣFtΣxtℓFeFWYF}ΣF‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RF[][ 4.2 20

304 uΣasurΣχΣψtFoαFtμΣFbosoψFpoτarνsatνoψFνψF±norχuτabFsΣΣFtΣxtℓFΣvΣψtsFαroχFcoττνsνoψsFatF±norχuτabF
sΣΣFtΣxtℓFeF_F}Σ‘FνψFtμΣFτΣptoψ´ Q´ πΣtsFcμaψψΣτFwνtμFi}ti{TFEuropeanpPhysicalpJournalpCRF2017RF^^RFX]Z 4.2 19

303 xΣrαorχaψcΣFoαFtopSquarρFaψΓFNvarvΣc{’}OSbosoψFtaγγνψγFwνtμFi}ti{FνψFzuψFXFoαFtμΣFtpkTFEuropeanp
PhysicalpJournalpCRF2019RF^aRFW 4.2 19
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302 {ΣarcμFαorFΓνrΣctFtopFsquarρFpaνrFproΓuctνoψFνψFανψaτFstatΣsFwνtμFtwoFτΣptoψsFνψF}Σ‘FcoττνsνoψsFwνtμF
tμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2017RF^^RF_a_ 4.2 19

301 lΣtΣrχνψatνoψFoαFtμΣFstroψγFcoupτνψγFcoψstaψtFαroχFtraψsvΣrsΣFΣψΣrγySΣψΣrγyFcorrΣτatνoψsFνψF
χuτtνπΣtFΣvΣψtsFatFusνψγFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2017RF^^RF_^X 4.2 19

300 kμarγΣΓSpartνcτΣFΓνstrνbutνoψsFνψFνψtΣractνoψsFatF±norχuτabFsΣΣFtΣxtℓFχΣasurΣΓFwνtμFtμΣFi}ti{F
ΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RFZVY 4.2 19

299 uΣasurΣχΣψtFoαFtμrΣΣSπΣtFproΓuctνoψFcrossSsΣctνoψsFνψF±norχuτabFsΣΣFtΣxtℓFcoττνsνoψsFatF^´ ±norχuτabF
sΣΣFtΣxtℓFcΣψtrΣSoαSχassFΣψΣrγyFusνψγFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2015RF^[RFXX_ 4.2 18

298 {ΣarcμFαorFτoψγSτνvΣΓFψΣutraτFpartνcτΣsFνψFppFcoττνsνoψsFatFN{sqrt{s}}FeFWY~{tΣxtF{F}Σ‘}}OFtμatFΓΣcayFνψtoF
ΓνspτacΣΓFμaΓroψνcFπΣtsFνψFtμΣFi}ti{FcaτorνχΣtΣrTFEuropeanpPhysicalpJournalpCRF2019RF^aRFW 4.2 18

297 {ΣarcμΣsFαorFtμνrΓSγΣψΣratνoψFscaτarFτΣptoquarρsFνψFNFsqrt{s}FOFeFWYF}Σ‘FppFcoττνsνoψsFwνtμFtμΣFi}ti{F
ΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2019RFXVWaRFW 5.4 18

296 uΣasurΣχΣψtFoαFtμΣFuψΓΣrτyνψγFΣvΣψtFνψFπΣtFΣvΣψtsFαroχF^FNtΣxtF{}Σ‘}OFprotoψâ��protoψFcoττνsνoψsF
wνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2014RF^ZRFW 4.2 18

295
uΣasurΣχΣψtFoαFtμΣFcΣψtraτνtyFaψΓFpsΣuΓorapνΓνtyFΓΣpΣψΓΣψcΣFoαFtμΣFνψtΣγratΣΓFΣττνptνcFατowFνψF
τΣaΓSτΣaΓFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓ´ }Σ‘´ wνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF
2014RF^ZRFXa_X

4.2 18

294 uΣasurΣχΣψtFoαFtμΣFτowSχassFlrΣττS—aψFΓνααΣrΣψtνaτFcrossFsΣctνoψFatFNFsqrt{s}FOFeF^F}Σ‘FusνψγFtμΣF
i}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2014RFXVWZRFW 5.4 18

293 uΣasurΣχΣψtFoαFπΣtFsμapΣsFνψFtopSquarρFpaνrFΣvΣψtsFatF±norχuτabFsΣΣFtΣxtℓFusνψγFtμΣFi}ti{F
ΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2013RF^YRFX]^] 4.2 18

292 uΣasurΣχΣψtFoαFtμΣFαorwarΓSbacρwarΓFasyχχΣtryFoαFΣτΣctroψFaψΓFχuoψFpaνrSproΓuctνoψFνψFppF
coττνsνoψsFatFNFsqrt{s}e^FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 18

291 {ΣarcμFαorFατavourScμaψγνψγFψΣutraτFcurrΣψtFtopFquarρFΓΣcaysFtFSfFpqFνψFppFcoττνsνoψsFatFNFsqrt{s}e_FOF
}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFWS][ 5.4 18

290 {ΣarcμFαorFχΣtastabτΣFμΣavyFcμarγΣΓFpartνcτΣsFwνtμFτarγΣFνoψνsatνoψFΣψΣrγyFτossFνψFcoττνsνoψsFatF
±norχuτabFsΣΣFtΣxtℓ´ }Σ‘FusνψγFtμΣFi}ti{FΣxpΣrνχΣψtTFEuropeanpPhysicalpJournalpCRF2015RF^[RFZV^ 4.2 18

289 uΣasurΣχΣψtFoαFΣvΣψtFsμapΣsFatFτarγΣFχoχΣψtuχFtraψsαΣrFwνtμFtμΣFi}ti{FΓΣtΣctorFνψFppF
coττνsνoψsFatFNsqrt{χatμbα{s}}e^Fχatμrχ{}Σ‘}OTFEuropeanpPhysicalpJournalpCRF2012RF^XRFW 4.2 18

288
{ΣarcμFαorFaψFΣxcΣssFoαFΣvΣψtsFwνtμFaψFνΓΣψtνcaτFατavourFτΣptoψFpaνrFaψΓFsνγψνανcaψtFχνssνψγF
traψsvΣrsΣFχoχΣψtuχFνψFNsqrt{s}e^OF}Σ‘Fprotoψâ��protoψFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTF
EuropeanpPhysicalpJournalpCRF2011RF^WRFW

4.2 18

287
uΣasurΣχΣψtFoαFtμΣFcμarγΣFasyχχΣtryFνψFtopSquarρFpaνrFproΓuctνoψFνψFtμΣFτΣptoψSpτusSπΣtsFανψaτF
statΣFνψFcoττνsνoψFΓataFatF±norχuτabFsΣΣFtΣxtℓFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF
2016RF^]RF_^

4.2 18

286 {ΣarcμΣsFαorFμΣavyF  FaψΓF ’FrΣsoψaψcΣsFνψFtμΣFâ��â��qqFaψΓF˛‰˛‰qqFανψaτFstatΣsFνψFppFcoττνsνoψsFatFNF
sqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2018RFXVW_RFW 5.4 17

285 uΣasurΣχΣψtFoαFΓνπΣtFcrossSsΣctνoψsFνψFppFcoττνsνoψsFatF^F}Σ‘FcΣψtrΣSoαSχassFΣψΣrγyFusνψγFtμΣF
i}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2014RFXVWZRFW 5.4 17

(2014-2017)

17



284 uΣasurΣχΣψtFoαFpoτarνzatνoψFνψFSfFΓΣcaysFwνtμFtμΣFi}ti{FΓΣtΣctorFνψFcoττνsνoψsFatF±norχuτabFsΣΣF
tΣxtℓTFEuropeanpPhysicalpJournalpCRF2012RF^XRFXV]X 4.2 17

283
uΣasurΣχΣψtsFoαFπΣtFvΣtoΣsFaψΓFazνχutμaτFΓΣcorrΣτatνoψsFνψFΓνπΣtFΣvΣψtsFproΓucΣΓFνψF±norχuτabFsΣΣF
tΣxtℓFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓFusνψγFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2014RF
^ZRFYWW^

4.2 17

282 iFχΣasurΣχΣψtFoαFtμΣFjFVΓFoscνττatνoψFαrΣquΣψcyFusνψγFτΣptoψsFaψΓFlP´–FχΣsoψsTFZeitschriftpFˆ…rp
PhysikpC-ParticlespandpFieldsRF1996RF^XRFY^^SY__ 17

281 iFχΣasurΣχΣψtFoαFΣτΣctroψFproΓuctνoψFνψFμaΓroψνc FVFΓΣcaysFaψΓFaFΓΣtΣrχνψatνoψFoαNoaχχaFN −VF
toFbbarFbOOTFZeitschriftpFˆ…rpPhysikpC-ParticlespandpFieldsRF1992RF[[RFWaWSXV^ 17

280
iFχΣasurΣχΣψtFoαFtμΣFαorwarΓSbacρwarΓFasyχχΣtryFoαNΣ−FQFΣ−FSFtoFcbarFcOFaψΓNΣ−FQFΣ−FSFtoFbbarFbOF
atFcΣψtrΣFoαFχassFΣψΣrγνΣsFoψFaψΓFψΣarFtμΣ FVFpΣaρFusνψγlFP´–FχΣsoψsTFZeitschriftpFˆ…rpPhysikp
C-ParticlespandpFieldsRF1993RF]VRF]VWS]WX

17

279
{ΣarcμFαorFaFscaτarFpartψΣrFoαFtμΣFtopFquarρFνψFtμΣFaττSμaΓroψνcFNt{bar{t}}OFpτusFχνssνψγFtraψsvΣrsΣF
χoχΣψtuχFανψaτFstatΣFatFNsqrt{s}eWYOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF
2020RF_VRFW

4.2 17

278
{ΣarcμFαorFsupΣrsyχχΣtryFνψFaFανψaτFstatΣFcoψtaνψνψγFtwoFpμotoψsFaψΓFχνssνψγFtraψsvΣrsΣF
χoχΣψtuχFνψF±norχuτabFsΣΣFtΣxtℓ´ e´ WY´ }Σ‘F±norχuτabFsΣΣFtΣxtℓFcoττνsνoψsFatFtμΣFtpkFusνψγFtμΣF
i}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RF[W^

4.2 17

277 qψFsνtuFcaτνbratνoψFoαFτarγΣSraΓνusFπΣtFΣψΣrγyFaψΓFχassFνψFWYF}Σ‘Fprotoψâ��protoψFcoττνsνoψsFwνtμFtμΣF
i}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2019RF^aRFW 4.2 16

276 larρFχattΣrFνψtΣrprΣtatνoψsFoαFi}ti{FsΣarcμΣsFαorFtμΣFΣτΣctrowΣaρFproΓuctνoψFoαFsupΣrsyχχΣtrνcF
partνcτΣsFνψFNFsqrt{s}e_FOF}Σ‘FprotoψSprotoψFcoττνsνoψsTFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 16

275
{ΣarcμFαorFtμΣF{taψΓarΓFuoΓΣτFpνγγsFbosoψFΓΣcayνψγFνψtoFNFbovΣrτνψΣ{b}FOFproΓucΣΓFνψFassocνatνoψF
wνtμFtopFquarρsFΓΣcayνψγFμaΓroψνcaττyFνψFppFcoττνsνoψsFatFNFsqrt{s}e_FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTF
JournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW

5.4 16

274 qΓΣψtνανcatνoψFaψΓFrΣπΣctνoψFoαFpντΣSupFπΣtsFatFμνγμFpsΣuΓorapνΓνtyFwνtμFtμΣFi}ti{FΓΣtΣctorTF
EuropeanpPhysicalpJournalpCRF2017RF^^RF[_V 4.2 16

273 uΣasurΣχΣψtFoαFtμΣFlrΣττS—aψFtrνpτΣSΓνααΣrΣψtνaτFcrossFsΣctνoψFνψFppFcoττνsνoψsFatFNFsqrt{s}e_FOF}Σ‘TF
JournalpofpHighpEnergypPhysicsRF2017RFXVW^RFW 5.4 16

272 {ΣarcμFαorFψΣwFpμΣψoχΣψaFνψFΣvΣψtsFwνtμFtμrΣΣForFχorΣFcμarγΣΓFτΣptoψsFνψFppFcoττνsνoψsFatFNF
sqrt{s}e_FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 16

271 uΣasurΣχΣψtFoαFtμΣFNFtovΣrτνψΣ{t}’FOFaψΓFNFtovΣrτνψΣ{t} FOFproΓuctνoψFcrossFsΣctνoψsFνψFppFcoττνsνoψsF
atFNFsqrt{s}e_FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 16

270 uΣasurΣχΣψtFoαFtμΣFcμarγΣFasyχχΣtryFνψFΓντΣptoψνcFΓΣcaysFoαFtopFquarρFpaνrsFνψFppFcoττνsνoψsFatFNF
sqrt{s}e^FOF}Σ‘FusνψγFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 16

269
iFχΣasurΣχΣψtFoαFtμΣFratνoFoαFtμΣFproΓuctνoψFcrossFsΣctνoψsFαorF±norχuτabFsΣΣFtΣxtℓFaψΓF±norχuτabF
sΣΣFtΣxtℓFbosoψsFνψFassocνatνoψFwνtμFπΣtsFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2014
RF^ZRFYW]_

4.2 16

268 uΣasurΣχΣψtFoαFtμΣFproΓuctνoψFcrossSsΣctνoψFoαFˇ�NX{OFSfFrUˇ�NSf˛…FQF˛…Fâ��Oˇ�FQFˇ�Fâ��FνψFppFcoττνsνoψsFatFNF
sqrt{s}FOFeF^F}Σ‘FatFi}ti{TFJournalpofpHighpEnergypPhysicsRF2014RFXVWZRFW 5.4 16

267 {ΣarcμFαorFaψoχaτousFproΓuctνoψFoαFproχptFτνρΣSsνγψFτΣptoψFpaνrsFatFNFsqrt{s}e^cχatμrχ{}Σ‘}FOFwνtμF
tμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2012RFXVWXRFW 5.4 16

StephentHillier
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266 {tuΓνΣsFoαFtμΣFpΣrαorχaψcΣFoαFtμΣFi}ti{FΓΣtΣctorFusνψγFcosχνcSrayFχuoψsTFEuropeanpPhysicalp
JournalpCRF2011RF^WRFW 4.2 16

265 uΣasurΣχΣψtFoαFtμΣFˇ�FτναΣtνχΣTFZeitschriftpFˆ…rpPhysikpC-ParticlespandpFieldsRF1993RF[aRFW_YSWaZ 16

264 }μΣFpΣrαorχaψcΣFoαFtμΣFπΣtFtrνγγΣrFαorFtμΣFi}ti{FΓΣtΣctorFΓurνψγFXVWWFΓataFtaρνψγTFEuropeanp
PhysicalpJournalpCRF2016RF^]RF[X] 4.2 16

263
{ΣarcμFαorFtμΣFpνγγsFbosoψFproΓucΣΓFνψFassocνatνoψFwνtμFaFbosoψFaψΓFΓΣcayνψγFtoFαourFSquarρsFvνaF
twoFspνψSzΣroFpartνcτΣsFνψFcoττνsνoψsFatFWYF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF
2016RF^]RF]V[

4.2 16

262
{ΣarcμFαorFατavourScμaψγνψγFψΣutraτFcurrΣψtFtopSquarρFΓΣcaysFtoF±norχuτabFsΣΣFtΣxtℓFνψF±norχuτabF
sΣΣFtΣxtℓFcoττνsνoψFΓataFcoττΣctΣΓFwνtμFtμΣFi}ti{FΓΣtΣctorFatF±norχuτabFsΣΣFtΣxtℓ´ }Σ‘TFEuropeanp
PhysicalpJournalpCRF2016RF^]RFWX

4.2 16

261 uΣasurΣχΣψtFoαFανΓucνaτFaψΓFΓνααΣrΣψtνaτFN’−Q’−SOFproΓuctνoψFcrossSsΣctνoψsFatFNsqrt{s}eWYOF}Σ‘F
wνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2019RF^aRFW 4.2 16

260
uΣasurΣχΣψtFoαFατowFμarχoψνcsFcorrΣτatνoψsFwνtμFχΣaψFtraψsvΣrsΣFχoχΣψtuχFνψFτΣaΓâ��τΣaΓFaψΓF
protoψâ��τΣaΓFcoττνsνoψsFatFNsqrt{s√{χatμrχ{vv}}}FeF[TVX~μboxF{}Σ‘}OFwνtμFtμΣFi}ti{FΓΣtΣctorTF
EuropeanpPhysicalpJournalpCRF2019RF^aRFW

4.2 16

259
{ΣarcμFαorFpaνrFproΓuctνoψFoαFμΣavyFvΣctorSτνρΣFquarρsFΓΣcayνψγFνψtoFμνγμSp}F’FbosoψsFaψΓFtopF
quarρsFνψFtμΣFτΣptoψSpτusSπΣtsFανψaτFstatΣFνψFppFcoττνsνoψsFatFNFsqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{F
ΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2018RFXVW_RFW

5.4 16

258
{ΣarcμΣsFαorFscaτarFτΣptoquarρsFaψΓFΓνααΣrΣψtνaτFcrossSsΣctνoψFχΣasurΣχΣψtsFνψFΓντΣptoψâ��ΓνπΣtF
ΣvΣψtsFνψFprotoψâ��protoψFcoττνsνoψsFatFaFcΣψtrΣSoαSχassFΣψΣrγyFoαFNvarvΣc{sqrt{s}}OFeFWYF}Σ‘FwνtμFtμΣF
i}ti{FΣxpΣrνχΣψtTFEuropeanpPhysicalpJournalpCRF2019RF^aRFW

4.2 15

257 lΣtΣrχνψatνoψFoαFspνψFaψΓFparνtyFoαFtμΣFpνγγsFbosoψFνψFtμΣF±norχuτabFsΣΣFtΣxtℓFΓΣcayFcμaψψΣτFwνtμF
tμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2015RF^[RFXYW 4.2 15

256 uΣasurΣχΣψtFoαFtμΣFtopFquarρFcμarγΣFνψFppFcoττνsνoψsFatFNFsqrt{s}e^FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTF
JournalpofpHighpEnergypPhysicsRF2013RFXVWYRFW 5.4 15

255
{ΣarcμFαorFΓνrΣctFcμarγνψoFproΓuctνoψFνψFaψoχaτySχΣΓνatΣΓFsupΣrsyχχΣtryFbrΣaρνψγFχoΓΣτsFbasΣΓF
oψFaFΓνsappΣarνψγStracρFsνγψaturΣFνψFppFcoττνsνoψsFatFNFsqrt{s}e^cχatμrχ{}Σ‘}FOFwνtμFtμΣFi}ti{F
ΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2013RFXVWYRFW

5.4 15

254 uΣasurΣχΣψtsFoαFˇ�NX{OFaψΓF–NY_^XOFSfFrUˇ�ˇ�FQFˇ�Fâ��FproΓuctνoψFνψFppFcoττνsνoψsFatFNFsqrt{s}e_FOF}Σ‘FwνtμF
tμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2017RFXVW^RFW 5.4 15

253
uΣasurΣχΣψtFoαFproΓuctνoψFwνtμFtμΣFμaΓroψνcaττyFΓΣcayνψγFbosoψFrΣcoψstructΣΓFasFoψΣForFtwoFπΣtsF
νψFcoττνsνoψsFatFwνtμFi}ti{RFaψΓFcoψstraνψtsFoψFaψoχaτousFγauγΣFcoupτνψγsTFEuropeanpPhysicalp
JournalpCRF2017RF^^RF[]Y

4.2 15

252 lΣtΣrχνψatνoψFoαFtμΣFtopSquarρFpoτΣFχassFusνψγFNFtovΣrτνψΣ{t}FOFQFWSπΣtFΣvΣψtsFcoττΣctΣΓFwνtμFtμΣF
i}ti{FΣxpΣrνχΣψtFνψF^F}Σ‘FppFcoττνsνoψsTFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 15

251
{ΣarcμFαor’pproΓuctνoψFwνtμFaFτνγμtFpνγγsFbosoψFΓΣcayνψγFtoFproχptFΣτΣctroψSπΣtsFνψF
protoψâ��protoψFcoττνsνoψsFatFJsqrtF{s}e^JF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFNewpJournalpofpPhysicsRF2013RF
W[RFVZYVVa

2.9 15

250 {ΣarcμFαorFΓνpμotoψFΣvΣψtsFwνtμFτarγΣFχνssνψγFtraψsvΣrsΣFΣψΣrγyFwνtμFY]Fpbâ��WFoαF^F}Σ‘F
protoψâ��protoψFcoττνsνoψFΓataFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2011RF^WRFW 4.2 15

249 ˛£QRF˛£VFaψΓF˛£â��FμypΣroψFproΓuctνoψFνψFμaΓroψνcF VFΓΣcaysTFZeitschriftpFˆ…rpPhysikpC-ParticlespandpFieldsRF
1997RF^YRF[_^S[aa 15

(1997-2011)

19



248
{ΣarcμFαorFΓarρFχattΣrFνψFΣvΣψtsFwνtμFaFμaΓroψνcaττyFΓΣcayνψγFvΣctorFbosoψFaψΓFχνssνψγFtraψsvΣrsΣF
χoχΣψtuχFνψFppFcoττνsνoψsFatFNFsqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergyp
PhysicsRF2018RFXVW_RFW

5.4 15

247
{ΣarcμFαorFψΣwFpμΣψoχΣψaFusνψγFtμΣFνψvarνaψtFχassFΓνstrνbutνoψFoαFsaχΣSατavourFopposνtΣSsνγψF
ΓντΣptoψFpaνrsFνψFΣvΣψtsFwνtμFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFνψF´ FcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTF
EuropeanpPhysicalpJournalpCRF2018RF^_RF]X[

4.2 15

246
uΣasurΣχΣψtFoαFtμΣF±norχuτabFsΣΣFtΣxtℓFaψΓF±norχuτabFsΣΣFtΣxtℓFproΓuctνoψFcrossFsΣctνoψsFνψF
χuτtντΣptoψFανψaτFstatΣsFusνψγFYTXFαb±norχuτabFsΣΣFtΣxtℓFoαF±norχuτabFsΣΣFtΣxtℓFcoττνsνoψsFatF±norχuτabF
sΣΣFtΣxtℓFeFWYF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2017RF^^RFZV

4.2 14

245 uΣasurΣχΣψtsFoαFΣτΣctrowΣaρF±norχuτabFsΣΣFtΣxtℓFproΓuctνoψFaψΓFcoψstraνψtsFoψFaψoχaτousFγauγΣF
coupτνψγsFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2017RF^^RFZ^Z 4.2 14

244 {ΣarcμFαorFsνψγτΣFproΓuctνoψFoαFvΣctorSτνρΣFquarρsFΓΣcayνψγFνψtoF’bFνψFppFcoττνsνoψsFatFNFsqrt{s}FOFeFWYF
}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2019RFXVWaRFW 5.4 14

243
uΣasurΣχΣψtFoαFtμΣFNFtovΣrτνψΣ{t}FOFproΓuctνoψFcrossSsΣctνoψFasFaFαuψctνoψFoαFπΣtFχuτtνpτνcνtyFaψΓFπΣtF
traψsvΣrsΣFχoχΣψtuχFνψF^F}Σ‘FprotoψSprotoψFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighp
EnergypPhysicsRF2015RFXVW[RFW

5.4 14

242 {ΣarcμFαorFtμΣFproΓuctνoψFoαFsνψγτΣFvΣctorSτνρΣFaψΓFΣxcνtΣΓFquarρsFνψFtμΣF’tFανψaτFstatΣFνψFppF
coττνsνoψsFatFNFsqrt{s}e_FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 14

241
uΣasurΣχΣψtFoαFtμΣFΣτΣctrowΣaρFproΓuctνoψFoαFΓνπΣtsFνψFassocνatνoψFwνtμFaF SbosoψFaψΓF
ΓνstrνbutνoψsFsΣψsνtνvΣFtoFvΣctorFbosoψFαusνoψFνψFprotoψSprotoψFcoττνsνoψsFatFNFsqrt{s}FOFeF_F}Σ‘FusνψγF
tμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2014RFXVWZRFW

5.4 14

240 {ΣarcμFαorFΓΣcaysFoαFstoppΣΓRFτoψγSτνvΣΓFpartνcτΣsFαroχF^F}Σ‘FppFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTF
EuropeanpPhysicalpJournalpCRF2012RF^XRFW 4.2 14

239
{ΣarcμFαorFcμarγΣΓFpνγγsFbosoψsFtμrouγμFtμΣFvνoτatνoψFoαFτΣptoψFuψνvΣrsaτνtyFνψFNFtovΣrτνψΣ{t}FOF
ΣvΣψtsFusνψγFppFcoττνsνoψFΓataFatFNFsqrt{s}e^FOF}Σ‘FwνtμFtμΣFi}ti{FΣxpΣrνχΣψtTFJournalpofpHighp
EnergypPhysicsRF2013RFXVWYRFW

5.4 14

238 {tuΓyFoαFN’U OpFproΓuctνoψFaψΓFpνγγsFbosoψFcoupτνψγsFusνψγFpSfF’F’FPFΓΣcaysFwνtμFtμΣFi}ti{F
ΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 14

237 iFsΣarcμFαorF±norχuτabFsΣΣFtΣxtℓFrΣsoψaψcΣsFwνtμFtμΣFi}ti{FΓΣtΣctorFνψFXTV[FαbFoαFprotoψSprotoψF
coττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓTFEuropeanpPhysicalpJournalpCRF2012RF^XRFXV_Y 4.2 14

236 koχχνssνoψνψγFoαFtμΣFi}ti{FuuoψF{pΣctroχΣtΣrFwνtμFcosχνcFraysTFEuropeanpPhysicalpJournalpCRF
2010RF^VRF_^[SaW] 4.2 14

235 xΣrαorχaψcΣFoαFtμΣFi}ti{FΓΣtΣctorFusνψγFανrstFcoττνsνoψFΓataTFJournalpofpHighpEnergypPhysicsRF2010RF
XVWVRFW 5.4 14

234 iFstratΣγyFαorFaFγΣψΣraτFsΣarcμFαorFψΣwFpμΣψoχΣψaFusνψγFΓataSΓΣrνvΣΓFsνγψaτFrΣγνoψsFaψΓFνtsF
appτνcatνoψFwνtμνψFtμΣFi}ti{FΣxpΣrνχΣψtTFEuropeanpPhysicalpJournalpCRF2019RF^aRFW 4.2 14

233
{ΣarcμFαorFtμΣFpνγγsFbosoψFproΓucΣΓFνψFassocνatνoψFwνtμFaFvΣctorFbosoψFaψΓFΓΣcayνψγFνψtoFtwoF
spνψSzΣroFpartνcτΣsFνψFtμΣFpFSfFaaFSfFZbFcμaψψΣτFνψFppFcoττνsνoψsFatFNFsqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{F
ΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2018RFXVW_RFW

5.4 14

232
uΣasurΣχΣψtsFoαFtopSquarρFpaνrFΓνααΣrΣψtνaτFcrossSsΣctνoψsFνψFtμΣF±norχuτabFsΣΣFtΣxtℓFcμaψψΣτFνψF
coττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓ´ }Σ‘FusνψγFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2017RF
^^RFXaX

4.2 13

231 {ΣarcμFαorFtrνbosoψF±norχuτabFsΣΣFtΣxtℓFproΓuctνoψFνψFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓ´ ±norχuτabFsΣΣF
tΣxtℓFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2017RF^^RFWZW 4.2 13

StephentHillier

20



230 {ΣarcμFαorFtopSquarρFΓΣcaysFtFSfFpqFwνtμFY]Fαbâ��WFoαFppFcoττνsνoψFΓataFatFNFsqrt{s}FOFeFWYF}Σ‘FwνtμFtμΣF
i}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2019RFXVWaRFW 5.4 13

229
uΣasurΣχΣψtFoαFανΓucνaτFΓνααΣrΣψtνaτFcrossFsΣctνoψsFoαFγτuoψSαusνoψFproΓuctνoψFoαFpνγγsFbosoψsF
ΓΣcayνψγFtoF’’FPSfΣ˛‰˛…˛‰FwνtμFtμΣFi}ti{FΓΣtΣctorFatFNFsqrt{s}e_FOF}Σ‘TFJournalpofpHighpEnergypPhysicsRF
2016RFXVW]RFW

5.4 13

228 {ΣarcμFαorFψΣwFpμΣψoχΣψaFνψFΣvΣψtsFwνtμFaFpμotoψFaψΓFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFνψFppF
coττνsνoψsFatFNFsqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 13

227 qΓΣψtνανcatνoψFoαFμνγμFtraψsvΣrsΣFχoχΣψtuχFtopFquarρsFνψFppFcoττνsνoψsFatFNFsqrt{s}e_FOF}Σ‘FwνtμFtμΣF
i}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 13

226
iΓΓΣψΓuχFtoFâ��uΣasurΣχΣψtFoαFtμΣFNtbar{t}OFproΓuctνoψFcrossSsΣctνoψFusνψγFNΣχuFOFΣvΣψtsFwνtμF
bStaγγΣΓFπΣtsFνψFppFcoττνsνoψsFatFNsqrt{s}OFeF^FaψΓF_FNRχatμrχ{}Σ‘}OFwνtμFtμΣFi}ti{FΓΣtΣctorâ��TF
EuropeanpPhysicalpJournalpCRF2016RF^]RFW

4.2 13

225 {tuΓyFoαFtμΣF±norχuτabFsΣΣFtΣxtℓFaψΓF±norχuτabFsΣΣFtΣxtℓFΓΣcaysFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanp
PhysicalpJournalpCRF2016RF^]RFZ 4.2 13

224 {ΣarcμFαorFsupΣrsyχχΣtryFνψFΣvΣψtsFwνtμFbStaγγΣΓFπΣtsFaψΓFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFνψFppF
coττνsνoψsFatFNFsqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2017RFXVW^RFW 5.4 13

223
{ΣarcμFαorFzSparνtySvνoτatνψγFsupΣrsyχχΣtryFνψFΣvΣψtsFwνtμFαourForFχorΣFτΣptoψsFνψFNF
sqrt{s}e^cχatμrχ{}Σ‘}FOFppFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2012RF
XVWXRFW

5.4 13

222
{ΣarcμFαorFaψoχaτySχΣΓνatΣΓFsupΣrsyχχΣtryFbrΣaρνψγFwνtμFtμΣFi}ti{FΓΣtΣctorFbasΣΓFoψFaF
ΓνsappΣarνψγStracρFsνγψaturΣFνψFppFcoττνsνoψsFatFNsqrt{s}FeF^~χatμrχ{}Σ‘}OTFEuropeanpPhysicalp
JournalpCRF2012RF^XRFW

4.2 13

221 {ΣarcμFαorFaFαΣrχνopμobνcFpνγγsFbosoψFνψFtμΣFΓνpμotoψFΓΣcayFcμaψψΣτFwνtμFtμΣFi}ti{FΓΣtΣctorTF
EuropeanpPhysicalpJournalpCRF2012RF^XRFW 4.2 13

220 {ΣarcμFαorFaFμΣavyFψΣutraτFpartνcτΣFΓΣcayνψγFνψtoFaψFΣτΣctroψFaψΓFaFχuoψFusνψγFWFαbâ��WFoαFi}ti{F
ΓataTFEuropeanpPhysicalpJournalpCRF2011RF^WRFW 4.2 13

219 iFχΣasurΣχΣψtFoαFtμΣFαorwarΓSbacρwarΓFasyχχΣtryFoαFΣQΣâ��SfbbFbyFappτyνψγFaFπΣtFcμarγΣFaτγorνtμχF
toFτναΣtνχΣFtaγγΣΓFΣvΣψtsTFZeitschriftpFˆ…rpPhysikpC-ParticlespandpFieldsRF1995RF]^RFY][SY^_ 13

218 iFtΣstFoαFtμΣFατavourFνψΓΣpΣψΓΣψcΣFoαFtμΣFstroψγFνψtΣractνoψFαorFανvΣFατavoursTFZeitschriftpFˆ…rpPhysikp
C-ParticlespandpFieldsRF1993RF]VRFYa^SZXV 13

217 }μΣFαorwarΓSbacρwarΓFasyχχΣtryFoαNΣ−FQFΣ−FSFtoFbbarFbFaψΓFΣ−FQFΣ−FSFtoFcbarFcOFusνψγFτΣptoψsFνψF
μaΓroψνc FVFΓΣcaysTFZeitschriftpFˆ…rpPhysikpC-ParticlespandpFieldsRF1993RF]VRFWaSY[ 13

216 nτuctuatνoψsFoαFaψνsotropνcFατowFνψFxbQxbFcoττνsνoψsFatFNFsqrt{{χatμrχ{s}}√{χatμrχ{vv}}}FOFeF[TVXF
}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2020RFXVXVRFW 5.4 13

215
{ΣarcμFαorFΓνrΣctFproΓuctνoψFoαFΣτΣctrowΣaρνψosFνψFανψaτFstatΣsFwνtμFoψΣFτΣptoψRFχνssνψγFtraψsvΣrsΣF
χoχΣψtuχFaψΓFaFpνγγsFbosoψFΓΣcayνψγFνψtoFtwoFbSπΣtsFνψFNppOFcoττνsνoψsFatFNsqrt{s}eWYOF}Σ‘FwνtμF
tμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2020RF_VRFW

4.2 13

214 uuoψFrΣcoψstructνoψFaψΓFνΓΣψtνανcatνoψFΣαανcνΣψcyFνψFi}ti{FusνψγFtμΣFαuττFzuψFXFppFcoττνsνoψFΓataFsΣtF
atFNsqrt{s}eWYOF}Σ‘TFEuropeanpPhysicalpJournalpCRF2021RF_WRFW 4.2 13

213
uΣasurΣχΣψtsFoαFtopSquarρFpaνrFΓνααΣrΣψtνaτFaψΓFΓoubτΣSΓνααΣrΣψtνaτFcrossSsΣctνoψsFνψFtμΣFNΣττFOQπΣtsF
cμaψψΣτFwνtμFppFcoττνsνoψsFatFNsqrt{s}eWYOF}Σ‘FusνψγFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpC
RF2019RF^aRFW

4.2 13

(2019-2019)
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212 wpΣratνoψFaψΓFpΣrαorχaψcΣFoαFtμΣFi}ti{F}ντΣFkaτorνχΣtΣrFνψFzuψ´ WTFEuropeanpPhysicalpJournalpCRF
2018RF^_RFa_^ 4.2 13

211 uΣasurΣχΣψtsFoαF’FaψΓF FbosoψFproΓuctνoψFνψFppFcoττνsνoψsFatFNsqrt{s}e[TVXOF}Σ‘FwνtμFtμΣFi}ti{F
ΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2019RF^aRFW 4.2 12

210
uΣasurΣχΣψtFoαFtμΣF’F’FQF’F FcrossFsΣctνoψFaψΓFτνχνtsFoψFaψoχaτousFtrνpτΣFγauγΣFcoupτνψγsFusνψγF
ανψaτFstatΣsFwνtμFoψΣFτΣptoψRFχνssνψγFtraψsvΣrsΣFχoχΣψtuχRFaψΓFtwoFπΣtsFwνtμFtμΣFi}ti{FΓΣtΣctorF
atFNFsqrt{s}e^FOF}Σ‘TFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW

5.4 12

209 pνγγsFbosoψFproΓuctνoψFcrossSsΣctνoψFχΣasurΣχΣψtsFaψΓFtμΣνrFmn}FνψtΣrprΣtatνoψFνψFtμΣFNZΣττFOF
ΓΣcayFcμaψψΣτFatFNsqrt{s}eOWYF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2020RF_VRFW 4.2 12

208 {ΣarcμFαorFψΣwFpμΣψoχΣψaFwνtμFpμotoψQπΣtFΣvΣψtsFνψFprotoψSprotoψFcoττνsνoψsFatFNFsqrt{s}eWYFOF}Σ‘F
wνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 12

207 uΣasurΣχΣψtFoαFtμΣFproΓuctνoψFcrossSsΣctνoψFoαFaFsνψγτΣFtopFquarρFνψFassocνatνoψFwνtμFaF’FbosoψFatF
_F}Σ‘FwνtμFtμΣFi}ti{FΣxpΣrνχΣψtTFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 12

206 {ΣarcμFαorFstroψγFγravνtyFνψFχuτtνπΣtFανψaτFstatΣsFproΓucΣΓFνψFppFcoττνsνoψsFatFNFsqrt{s}eWYFOF}Σ‘FusνψγF
tμΣFi}ti{FΓΣtΣctorFatFtμΣFtpkTFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 12

205 xrobνψγFτΣptoψFατavourFvνoτatνoψFvνaFψΣutrνψoτΣssF±norχuτabFsΣΣFtΣxtℓFΓΣcaysFwνtμFtμΣFi}ti{F
ΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RFXYX 4.2 12

204
{ΣarcμFαorFaψoχaτousFcoupτνψγsFνψFtμΣF’FtbFvΣrtΣxFαroχFtμΣFχΣasurΣχΣψtFoαFΓoubτΣFΓνααΣrΣψtνaτF
aψγuτarFΓΣcayFratΣsFoαFsνψγτΣFtopFquarρsFproΓucΣΓFνψFtμΣFtScμaψψΣτFwνtμFtμΣFi}ti{FΓΣtΣctorTF
JournalpofpHighpEnergypPhysicsRF2016RFXVW]RFWSZ]

5.4 12

203 uΣasurΣχΣψtFoαFνψcτusνvΣFπΣtFaψΓFΓνπΣtFcrossSsΣctνoψsFνψFprotoψSprotoψFcoττνsνoψsFatFNFsqrt{s}eWYFOF
}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2018RFXVW_RFW 5.4 12

202 {ΣarcμFαorFpνγγsFbosoψFpaνrFproΓuctνoψFνψFtμΣF’’NPO’’NPOFΓΣcayFcμaψψΣτFusνψγFi}ti{FΓataF
rΣcorΓΣΓFatFNFsqrt{χatμrχ{s}}FOFeFWYF}Σ‘TFJournalpofpHighpEnergypPhysicsRF2019RFXVWaRFW 5.4 12

201
}μΣFΓνααΣrΣψtνaτFproΓuctνoψFcrossFsΣctνoψFoαFtμΣF±norχuτabFsΣΣFtΣxtℓNWVXVOFχΣsoψFνψF±norχuτabFsΣΣF
tΣxtℓFeF^´ }Σ‘F±norχuτabFsΣΣFtΣxtℓFcoττνsνoψsFχΣasurΣΓFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalp
JournalpCRF2014RF^ZRFX_a[

4.2 12

200 uΣasurΣχΣψtFoαFtμΣFνψcτusνvΣFπΣtFcrossSsΣctνoψsFνψFprotoψSprotoψFcoττνsνoψsFatFNFsqrt{s}e_FOF}Σ‘FwνtμF
tμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2017RFXVW^RFW 5.4 12

199 uΣasurΣχΣψtsFoαFtopSquarρFpaνrFΓνααΣrΣψtνaτFcrossSsΣctνoψsFνψFtμΣFτΣptoψQπΣtsFcμaψψΣτFνψFppF
coττνsνoψsFatFNFsqrt{s}eWYFOF}Σ‘FusνψγFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2017RFXVW^RFW 5.4 12

198 {ΣarcμFαorFtopFquarρFΓΣcaysFtFSfFqpRFwνtμFpFSfF˛‡˛‡RFνψFNFsqrt{s}eWYFOF}Σ‘FppFcoττνsνoψsFusνψγFtμΣFi}ti{F
ΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2017RFXVW^RFW 5.4 12

197 uΣasurΣχΣψtsFoαFtopFquarρFspνψFobsΣrvabτΣsFνψFNFtovΣrτνψΣ{t}FOFΣvΣψtsFusνψγFΓντΣptoψFανψaτFstatΣsFνψFNF
sqrt{s}e_FOF}Σ‘FppFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2017RFXVW^RFW 5.4 12

196 uΣasurΣχΣψtFoαFtμΣFατavourFcoχposνtνoψFoαFΓνπΣtFΣvΣψtsFνψFppFcoττνsνoψsFatFNsqrt{s}e^Fχbox{}Σ‘}OF
wνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2013RF^YRFW 4.2 12

195 lrναtF}νχΣFuΣasurΣχΣψtFνψFtμΣFi}ti{FtνquνΓFirγoψFmτΣctroχaγψΣtνcFkaτorνχΣtΣrFusνψγFkosχνcF
uuoψsTFEuropeanpPhysicalpJournalpCRF2010RF^VRF^[[S^_[ 4.2 12
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194 }μΣFi}ti{FlataFicquνsνtνoψFaψΓF}rνγγΣrbFcoψcΣptRFΓΣsνγψFaψΓFstatusTFNuclearpPhysics,pSectionpB,p
ProceedingspSupplementsRF2007RFW^XRFW^_SW_X 12

193 {tuΓνΣsFoαFstroψγFaψΓFΣτΣctrowΣaρFνψtΣractνoψsFusνψγFανψaτFstatΣFpμotoψFΣχνssνoψFνψFμaΓroψνc FVF
ΓΣcaysTFZeitschriftpFˆ…rpPhysikpC-ParticlespandpFieldsRF1993RF[_RFZV[SZW_ 12

192 iFstuΓyFoαFcμarχFμaΓroψFproΓuctνoψFνψN −VFtoFcbarFcOFaψΓN −VFtoFbbarFbOFΓΣcaysFatFtmxΓΣcaysFatF
tmxF1996RF^XRFW 12

191 uΣasurΣχΣψtFoαFtμΣFtopSquarρFχassFνψFNFtovΣrτνψΣ{t}FOFQFWSπΣtFΣvΣψtsFcoττΣctΣΓFwνtμFtμΣFi}ti{F
ΓΣtΣctorFνψFppFcoττνsνoψsFatFNFsqrt{s}FOFeF_F}Σ‘TFJournalpofpHighpEnergypPhysicsRF2019RFXVWaRFW 5.4 12

190 uΣasurΣχΣψtFoαFtμΣFcrossSsΣctνoψFaψΓFcμarγΣFasyχχΣtryFoαF’FbosoψsFproΓucΣΓFνψFprotoψâ��protoψF
coττνsνoψsFatFNsqrt{s}e_~tΣxtF{}Σ‘}OFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2019RF^aRFW 4.2 11

189 lνrΣctFtopSquarρFΓΣcayFwνΓtμFχΣasurΣχΣψtFνψFtμΣFτΣptoψQπΣtsFcμaψψΣτFatFwνtμFtμΣFi}ti{F
ΣxpΣrνχΣψtTFEuropeanpPhysicalpJournalpCRF2018RF^_RFWXa 4.2 11

188 qΓΣψtνανcatνoψFoαFboostΣΓFpνγγsFbosoψsFΓΣcayνψγFνψtoFbSquarρFpaνrsFwνtμFtμΣFi}ti{FΓΣtΣctorFatF
WY´ JJtΣxtF{}Σ‘}JJTFEuropeanpPhysicalpJournalpCRF2019RF^aRF 4.2 11

187 uΣasurΣχΣψtFoαFτΣptoψFΓνααΣrΣψtνaτFΓνstrνbutνoψsFaψΓFtμΣFtopFquarρFχassFνψFproΓuctνoψFνψFcoττνsνoψsF
atF´ }Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2017RF^^RF_VZ 4.2 11

186 xrobνψγFtμΣF’FtbFvΣrtΣxFstructurΣFνψFtScμaψψΣτFsνψγτΣStopSquarρFproΓuctνoψFaψΓFΓΣcayFνψFppF
coττνsνoψsFatFNFsqrt{s}e_FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2017RFXVW^RFW 5.4 11

185 {tuΓyFoαFaψΓFproΓuctνoψFνψFcoττνsνoψsFatFaψΓFsΣarcμFαorFaψoχaτousFquartνcFγauγΣFcoupτνψγsFwνtμFtμΣF
i}ti{FΣxpΣrνχΣψtTFEuropeanpPhysicalpJournalpCRF2017RF^^RF]Z] 4.2 11

184 uΣasurΣχΣψtsFoαFtμΣFpsΣuΓorapνΓνtyFΓΣpΣψΓΣψcΣFoαFtμΣFtotaτFtraψsvΣrsΣFΣψΣrγyFνψFprotoψSprotoψF
coττνsνoψsFatFNFsqrt{s}e^FOF}Σ‘FwνtμFi}ti{TFJournalpofpHighpEnergypPhysicsRF2012RFXVWXRFW 5.4 11

183
{ΣarcμFαorFsupΣrsyχχΣtryFνψFΣvΣψtsFwνtμFτarγΣFχνssνψγFtraψsvΣrsΣFχoχΣψtuχRFπΣtsRFaψΓFatFτΣastF
oψΣFtauFτΣptoψFνψF^F}Σ‘FprotoψSprotoψFcoττνsνoψFΓataFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalp
JournalpCRF2012RF^XRFW

4.2 11

182 uΣasurΣχΣψtFoαF’˛‡FaψΓF ˛‡FproΓuctνoψFνψFprotoψSprotoψFcoττνsνoψsFatFNFsqrtF{s}FeF^FOF}Σ‘FwνtμFtμΣF
i}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2011RFXVWWRFW 5.4 11

181 iFstuΓyFoαFχuoψFpaνrFproΓuctνoψFaψΓFΣvνΓΣψcΣFαorFtauFpaνrFproΓuctνoψFνψFpμotoψSpμotoψFcoττνsνoψsF
atFtmxTFZeitschriftpFˆ…rpPhysikpC-ParticlespandpFieldsRF1993RF]VRF[aYS]VV 11

180 lΣtΣrχνψatνoψFoαFtμΣFproΓuctνoψFratΣFoαFlPVFχΣsoψsFaψΓFoαFtμΣFratνoF‘UN‘QxOFνψFN −VFtoFcbarFcOF
ΓΣcaysF1998RF[RFW 11

179 iFsΣarcμFαorFψΣutraτFpνγγsFbosoψsFνψFtμΣFu{{uFaψΓFχoΓΣτsFwνtμFtwoFscaτarFανΣτΓFΓoubτΣtsF1998RF[RFWa 11

178 rΣtFΣψΣrγyFscaτΣFaψΓFrΣsoτutνoψFχΣasurΣΓFνψFprotoψâ��protoψFcoττνsνoψsFatFNsqrt{s}eWYOF}Σ‘FwνtμFtμΣF
i}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2021RF_WRFW 4.2 11

177 uΣasurΣχΣψtFoαFtμΣFcrossSsΣctνoψFαorFproΓucνψγFaF’FbosoψFνψFassocνatνoψFwνtμFaFsνψγτΣFtopFquarρFνψF
ppFcoττνsνoψsFatFNFsqrt{s}eWYFOF}Σ‘FwνtμFi}ti{TFJournalpofpHighpEnergypPhysicsRF2018RFXVW_RFW 5.4 10

(2018-2007)
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176 iFsΣarcμFαorFtopFsquarρsFwνtμFzSparνtySvνoτatνψγFΓΣcaysFtoFaττSμaΓroψνcFανψaτFstatΣsFwνtμFtμΣFi}ti{F
ΓΣtΣctorFνψFNFsqrt{s}e_FOF}Σ‘FprotoψSprotoψFcoττνsνoψsTFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 10

175 uΣasurΣχΣψtFoαFtμΣFkxSvνoτatνψγFpμasΣFgFsFaψΓFtμΣFjFVFsFχΣsoψFΓΣcayFwνΓtμFΓνααΣrΣψcΣFwνtμFjFVFsF
FSfFrUˇ�gFΓΣcaysFνψFi}ti{TFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 10

174 {ΣarcμFαorFΓνbosoψFrΣsoψaψcΣsFνψFμaΓroψνcFανψaτFstatΣsFνψFWYaFαbâ��WFoαFppFcoττνsνoψsFatFNFsqrt{s}FOFeFWYF
}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2019RFXVWaRFW 5.4 10

173 {ΣarcμFαorFτΣptoψFατavourFvνoτatνoψFνψFtμΣFcoψtνψuuχFwνtμFtμΣFi}ti{FΓΣtΣctorFνψF±norχuτabFsΣΣFtΣxtℓF
coττνsνoψsFatFtμΣFtpkTFEuropeanpPhysicalpJournalpCRF2012RF^XRFXVZV 4.2 10

172
uΣasurΣχΣψtFoαFΓΣtΣctorScorrΣctΣΓFobsΣrvabτΣsFsΣψsνtνvΣFtoFtμΣFaψoχaτousFproΓuctνoψFoαFΣvΣψtsF
wνtμFπΣtsFaψΓFτarγΣFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFνψFcoττνsνoψsFatF´ }Σ‘FusνψγFtμΣFi}ti{FΓΣtΣctorTF
EuropeanpPhysicalpJournalpCRF2017RF^^RF^][

4.2 10

171 uΣasurΣχΣψtFoαFνψcτusνvΣFtwoSpartνcτΣFaψγuτarFcorrΣτatνoψsFνψFppFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorF
atFtμΣFtpkTFJournalpofpHighpEnergypPhysicsRF2012RFXVWXRFW 5.4 10

170
uΣasurΣχΣψtFoαFtμΣF  FproΓuctνoψFcrossFsΣctνoψFνψFprotoψSprotoψFcoττνsνoψsFatFNFsqrt{s}e_FOF}Σ‘F
usνψγFtμΣF  FSfFâ��â�� â��Qâ��gâ��â��gQFaψΓFNF  toF{Σττ}−{S}{Σττ}−{Q}ψuFovΣrτνψΣ{ψu}FOFΓΣcayFcμaψψΣτsFwνtμFtμΣFi}ti{F
ΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2017RFXVW^RFW

5.4 9

169
uΣasurΣχΣψtFoαFcμarγΣΓSpartνcτΣFΓνstrνbutνoψsFsΣψsνtνvΣFtoFtμΣFuψΓΣrτyνψγFΣvΣψtFνψFNFsqrt{s}eWYFOF
}Σ‘FprotoψSprotoψFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorFatFtμΣFtpkTFJournalpofpHighpEnergypPhysicsRF
2017RFXVW^RFW

5.4 9

168
{ΣarcμFαorFsupΣrsyχχΣtryFνψFΣvΣψtsFwνtμFτarγΣFχνssνψγFtraψsvΣrsΣFχoχΣψtuχRFπΣtsRFaψΓFatFτΣastF
oψΣFtauFτΣptoψFνψFXVFαbâ��WFoαFNFsqrt{s}FOFeF_F}Σ‘FprotoψSprotoψFcoττνsνoψFΓataFwνtμFtμΣFi}ti{F
ΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2014RFXVWZRFW

5.4 9

167 {ΣarcμFαorFuψstabτΣFμΣavyFaψΓFΣxcνtΣΓFτΣptoψsFνψFΣQΣâ��FcoττνsνoψsFatFgsFeFW^VSW^XFoΣ‘TFEuropeanp
PhysicalpJournalpCRF1998RFWRFZ[S]Z 4.2 9

166 iFχΣasurΣχΣψtFoα˛�FN FVSfbFNoaχχaFN{rχF }−VFtoFbbarFbOOU˛�N FVSfμaΓroψsOFusνψγFaψFνχpactFparaχΣtΣrF
tΣcμψνquΣTFZeitschriftpFˆ…rpPhysikpC-ParticlespandpFieldsRF1993RF]VRF[^aS[aX 9

165 {ΣarcμFαorFψΣwFψoψSrΣsoψaψtFpμΣψoχΣψaFνψFμνγμSχassFΓντΣptoψFανψaτFstatΣsFwνtμFtμΣFi}ti{F
ΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2020RFXVXVRFW 5.4 9

164 uΣasurΣχΣψtsFoαFtμΣFpνγγsFbosoψFνψcτusνvΣFaψΓFΓνααΣrΣψtνaτFανΓucνaτFcrossFsΣctνoψsFνψFtμΣFZNΣττFOF
ΓΣcayFcμaψψΣτFatFNsqrt{s}OFeFWYF}Σ‘TFEuropeanpPhysicalpJournalpCRF2020RF_VRFW 4.2 9

163 {ΣarcμFαorFsupΣrsyχχΣtryFνψFανψaτFstatΣsFwνtμFcμarχFπΣtsFaψΓFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFνψFWYF
}Σ‘FppFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2018RFXVW_RFW 5.4 9

162
uΣasurΣχΣψtFoαFπΣtSsubstructurΣFobsΣrvabτΣsFνψFtopFquarρRF’FbosoψFaψΓFτνγμtFπΣtFproΓuctνoψFνψF
protoψSprotoψFcoττνsνoψsFatFNFsqrt{s}FOFeFWYF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergyp
PhysicsRF2019RFXVWaRFW

5.4 8

161
uΣasurΣχΣψtFoαF‘pRFNFχatμrχ{p}toFχatμrχ{b}ovΣrτνψΣ{χatμrχ{b}}FOFproΓuctνoψFasFaFαuψctνoψFoαF
tμΣFvΣctorSbosoψFtraψsvΣrsΣFχoχΣψtuχFνψFWYF}Σ‘FppFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofp
HighpEnergypPhysicsRF2019RFXVWaRFW

5.4 8

160 {ΣarcμFαorFpaνrsFoαFscaτarFτΣptoquarρsFΓΣcayνψγFνψtoFquarρsFaψΓFΣτΣctroψsForFχuoψsFνψFNFsqrt{s}FOFeFWYF
}Σ‘FppFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2020RFXVXVRFW 5.4 8

159 {ΣarcμFαorFsquarρsFaψΓFγτuνψosFνψFανψaτFstatΣsFwνtμFsaχΣSsνγψFτΣptoψsFaψΓFπΣtsFusνψγFWYaFαbâ��WFoαFΓataF
coττΣctΣΓFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2020RFXVXVRFW 5.4 8

StephentHillier
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158 jΣaχSνψΓucΣΓFaψΓFcosχνcSrayFbacργrouψΓsFobsΣrvΣΓFνψFtμΣFi}ti{FΓΣtΣctorFΓurνψγFtμΣFtpkFXVWXF
protoψSprotoψFruψψνψγFpΣrνoΓTFJournalpofpInstrumentationRF2016RFWWRFxV[VWYSxV[VWY 1 8

157
{ΣarcμFαorFscaτarFrΣsoψaψcΣsFΓΣcayνψγFνψtoF˛…Q˛…â��FνψFΣvΣψtsFwνtμFaψΓFwνtμoutFbStaγγΣΓFπΣtsFproΓucΣΓF
νψFprotoψSprotoψFcoττνsνoψsFatFNFsqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergyp
PhysicsRF2019RFXVWaRFW

5.4 8

156 uΣasurΣχΣψtFoαFspτνttνψγFscaτΣsFνψFSfFΣvΣψtsFatF±norχuτabFsΣΣFtΣxtℓFwνtμFtμΣFi}ti{FΓΣtΣctorTF
EuropeanpPhysicalpJournalpCRF2013RF^YRFXZYX 4.2 8

155
{ΣarcμFαorFψΣwFpμΣψoχΣψaFνψFΣvΣψtsFcoψtaνψνψγFaFsaχΣSατavourFopposνtΣSsνγψFΓντΣptoψFpaνrRFπΣtsRF
aψΓFτarγΣFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFνψF±norχuτabFsΣΣFtΣxtℓ´ ±norχuτabFsΣΣFtΣxtℓ±norχuτabFsΣΣF
tΣxtℓFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2017RF^^RFWZZ

4.2 8

154
{ΣarcμFαorFψΣwFpμΣψoχΣψaFwνtμFτarγΣFπΣtFχuτtνpτνcνtνΣsFaψΓFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFusνψγF
τarγΣSraΓνusFπΣtsFaψΓFατavourStaγγνψγFatFi}ti{FνψFWYF}Σ‘FppFcoττνsνoψsTFJournalpofpHighpEnergypPhysics
RF2017RFXVW^RFW

5.4 8

153 uΣasurΣχΣψtFoαFtμΣFtopSquarρFχassFνψFtμΣFαuττyFμaΓroψνcFΓΣcayFcμaψψΣτFαroχFi}ti{FΓataFatF
±norχuτabFsΣΣFtΣxtℓTFEuropeanpPhysicalpJournalpCRF2015RF^[RFW[_ 4.2 8

152 iFχΣasurΣχΣψtFoαFtμΣFcμarχFaψΓFbottoχFαorwarΓSbacρwarΓFasyχχΣtrνΣsFusνψγFlFχΣsoψsFatFtmxTF
ZeitschriftpFˆ…rpPhysikpC-ParticlespandpFieldsRF1997RF^YRFY^aSYa[ 8

151 mvνΓΣψcΣFαorFNtbar{t}tbar{t}OFproΓuctνoψFνψFtμΣFχuτtντΣptoψFανψaτFstatΣFνψFprotoψâ��protoψFcoττνsνoψsFatF
Nsqrt{s}eWYOFNtΣxtF{}Σ‘}OFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2020RF_VRFW 4.2 8

150
{ΣarcμFαorFτνγμtFτoψγSτνvΣΓFψΣutraτFpartνcτΣsFproΓucΣΓFνψFppFcoττνsνoψsFatFNsqrt{s}FeFWY~χatμrχF{}Σ‘}OF
aψΓFΓΣcayνψγFνψtoFcoττνχatΣΓFτΣptoψsForFτνγμtFμaΓroψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalp
JournalpCRF2020RF_VRFW

4.2 8

149 xΣrαorχaψcΣFoαFtμΣFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFtrνγγΣrsFαorFtμΣFi}ti{FΓΣtΣctorFΓurνψγFzuψSXF
ΓataFtaρνψγTFJournalpofpHighpEnergypPhysicsRF2020RFXVXVRFW 5.4 8

148 uΣasurΣχΣψtsFoαFtopSquarρFpaνrFspνψFcorrΣτatνoψsFνψFtμΣFNΣχuFOFcμaψψΣτFatFNsqrt{s}FeFWYOF}Σ‘FusνψγF
ppFcoττνsνoψsFνψFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2020RF_VRFW 4.2 8

147
{ΣarcμFαorFψΣwFpμΣψoχΣψaFνψFΣvΣψtsFwνtμFtwoFopposνtΣScμarγΣFτΣptoψsRFπΣtsFaψΓFχνssνψγFtraψsvΣrsΣF
χoχΣψtuχFνψFppFcoττνsνoψsFatFNFsqrt{χatμrχ{s}}FOFeFWYF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighp
EnergypPhysicsRF2021RFXVXWRFW

5.4 8

146
{ΣarcμFαorFμΣavyFrΣsoψaψcΣsFΓΣcayνψγFνψtoFaFpaνrFoαF FbosoψsFνψFtμΣFNΣττF−QΣττF−SΣττFM−QΣττFM−SOFaψΓFNΣττF
−QΣττF−SψuF{{bar{ψuF}}}OFανψaτFstatΣsFusνψγFWYaFNχatμrχF{αb}−{SW}OFoαFprotoψâ��protoψFcoττνsνoψsFatF
Nsqrt{s}FeFWYRO}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2021RF_WRFW

4.2 8

145 {ΣarcμFαorFcμarγΣΓFpνγγsFbosoψsFΓΣcayνψγFνψtoFaFtopFquarρFaψΓFaFbottoχFquarρFatFNFsqrt{χatμrχ{s}}F
OFeFWYF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2021RFXVXWRFW 5.4 8

144
{ΣarcμFαorFtμΣF{taψΓarΓFuoΓΣτFpνγγsFbosoψFproΓucΣΓFbyFvΣctorSbosoψFαusνoψFaψΓFΓΣcayνψγFtoF
bottoχFquarρsFνψFNFsqrt{s}e_FOF}Σ‘FppFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergyp
PhysicsRF2016RFXVW]RFW

5.4 8

143
{ΣarcμFαorFsquarρsFaψΓFγτuνψosFνψFανψaτFstatΣsFwνtμFπΣtsFaψΓFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFusνψγFWYaF
αbâ��WFoαFNFsqrt{s}FOFeFWYF}Σ‘FppFcoττνsνoψFΓataFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF
2021RFXVXWRFW

5.4 8

142 xroχptFaψΓFψoψSproχptFΣττνptνcFατowFνψFxbQxbFcoττνsνoψsFatF}ΣvFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanp
PhysicalpJournalpCRF2018RF^_RF^_Z 4.2 8

141 {ΣarcμFαorFατavourScμaψγνψγFψΣutraτFcurrΣψtFtopSquarρFΓΣcaysFtFSfFq FνψFprotoψSprotoψFcoττνsνoψsFatFNF
sqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2018RFXVW_RFW 5.4 8

(2018-2016)
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140 uΣasurΣχΣψtsFoαFνψcτusνvΣFaψΓFΓνααΣrΣψtνaτFανΓucνaτFcrossSsΣctνoψsFoαFNtbar{t}γaχχaFOFproΓuctνoψFνψF
τΣptoψνcFανψaτFstatΣsFatFNsqrt{s}eWY~tΣxtF{}Σ‘}OFνψFi}ti{TFEuropeanpPhysicalpJournalpCRF2019RF^aRFW 4.2 7

139
{ΣarcμFαorFψΣwFpμΣψoχΣψaFνψFανψaτFstatΣsFwνtμFτarγΣFπΣtFχuτtνpτνcνtνΣsFaψΓFχνssνψγFtraψsvΣrsΣF
χoχΣψtuχFusνψγFNFsqrt{s}FOFeFWYF}Σ‘FprotoψSprotoψFcoττνsνoψsFrΣcorΓΣΓFbyFi}ti{FνψFzuψFXFoαFtμΣF
tpkTFJournalpofpHighpEnergypPhysicsRF2020RFXVXVRFW

5.4 7

138 }raψsvΣrsΣFχoχΣψtuχFaψΓFprocΣssFΓΣpΣψΓΣψtFazνχutμaτFaψνsotropνΣsFνψFNsqrt{s√{χatμrχF
{vv}}}e_TW]OF}Σ‘FpQxbFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2020RF_VRFW 4.2 7

137 {ΣarcμFαorFψΣwFpμΣψoχΣψaFνψFμνγμSχassFανψaτFstatΣsFwνtμFaFpμotoψFaψΓFaFπΣtFαroχFcoττνsνoψsFatFeF
WY´ }Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2018RF^_RFWVX 4.2 7

136
{ΣarcμFαorFsquarρsFaψΓFγτuνψosFνψFΣvΣψtsFwνtμFμaΓroψνcaττyFΓΣcayνψγFtauFτΣptoψsRFπΣtsFaψΓFχνssνψγF
traψsvΣrsΣFχoχΣψtuχFνψFprotoψSprotoψFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓ´ }Σ‘FrΣcorΓΣΓFwνtμFtμΣF
i}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RF]_Y

4.2 7

135
uΣasurΣχΣψtFoαFΓνααΣrΣψtνaτFcrossFsΣctνoψsFaψΓF’QU’â��FcrossSsΣctνoψFratνosFαorF’FbosoψFproΓuctνoψF
νψFassocνatνoψFwνtμFπΣtsFatFNFsqrt{s}e_FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF
2018RFXVW_RFW

5.4 7

134 {ΣarcμFαorFτarγΣFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFνψFassocνatνoψFwνtμFoψΣFtopSquarρFνψFprotoψSprotoψF
coττνsνoψsFatFNFsqrt{s}FOFeFWYF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2019RFXVWaRFW 5.4 7

133 uΣasurΣχΣψtFoαFtμΣFNFtovΣrτνψΣ{t}γaχχaFOFproΓuctνoψFcrossFsΣctνoψFνψFprotoψSprotoψFcoττνsνoψsFatFNF
sqrt{s}e_FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2017RFXVW^RFW 5.4 7

132 uΣasurΣχΣψtsFoαFtopSquarρFpaνrFtoF SbosoψFcrossSsΣctνoψFratνosFatFNFsqrt{s}eWYFOFRF_RF^F}Σ‘FwνtμFtμΣF
i}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2017RFXVW^RFW 5.4 7

131
{ΣarcμFαorFΓνrΣctFtopFsquarρFpaνrFproΓuctνoψFνψFΣvΣψtsFwνtμFaFpνγγsForF FbosoψRFaψΓFχνssνψγF
traψsvΣrsΣFχoχΣψtuχFνψFNFsqrt{s}eWYFOF}Σ‘FppFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighp
EnergypPhysicsRF2017RFXVW^RFW

5.4 7

130
{ΣarcμFαorFψΣwFpμΣψoχΣψaFνψFaFτΣptoψFpτusFμνγμFπΣtFχuτtνpτνcνtyFανψaτFstatΣFwνtμFtμΣFi}ti{F
ΣxpΣrνχΣψtFusνψγFNFsqrt{s}eWYFOF}Σ‘FprotoψSprotoψFcoττνsνoψFΓataTFJournalpofpHighpEnergypPhysicsRF
2017RFXVW^RFW

5.4 7

129 {tuΓνΣsFoαF ˛‡FproΓuctνoψFνψFassocνatνoψFwνtμFaFμνγμSχassFΓνπΣtFsystΣχFνψFppFcoττνsνoψsFatFNFsqrt{s}e_FOF
}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2017RFXVW^RFW 5.4 7

128
iψaτysνsFoαFtμΣF’tbFvΣrtΣxFαroχFtμΣFχΣasurΣχΣψtFoαFtrνpτΣSΓνααΣrΣψtνaτFaψγuτarFΓΣcayFratΣsFoαF
sνψγτΣFtopFquarρsFproΓucΣΓFνψFtμΣFtScμaψψΣτFatFNFsqrt{s}e_FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofp
HighpEnergypPhysicsRF2017RFXVW^RFW

5.4 7

127 iFsΣarcμFαorFψΣutraτFpνγγsFbosoψsFνψFtμΣFu{{uFaψΓFχoΓΣτsFwνtμFtwoFscaτarFανΣτΓFΓoubτΣtsTFEuropeanp
PhysicalpJournalpCRF1998RF[RFWaSZV 4.2 7

126 {tratΣγνΣsFaψΓF}ooτsFαorFi}ti{FwψτνψΣFuoψνtorνψγTFIEEEpTransactionsponpNuclearpScienceRF2007RF[ZRF]VaS]W[1.7 7

125 iFprΣcνsΣFχΣasurΣχΣψtFoαFtμΣFtauFpoτarνzatνoψFaψΓFνtsFαorwarΓSbacρwarΓFasyχχΣtryFatFtmxTF
ZeitschriftpFˆ…rpPhysikpC-ParticlespandpFieldsRF1996RF^XRFY][SY^[ 7

124 uΣasurΣχΣψtFoαFtμΣFtraψsvΣrsΣFχoχΣψtuχFΓνstrνbutνoψFoαFlrΣττâ��—aψFτΣptoψFpaνrsFνψFprotoψâ��protoψF
coττνsνoψsFatFNsqrt{s}eWYRO}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2020RF_VRFW 4.2 7

123 {ΣarcμFαorFtypΣSqqqFsΣΣsawFμΣavyFτΣptoψsFνψFΓντΣptoψFανψaτFstatΣsFνψFppFcoττνsνoψsFatFNFsqrt{s}FeFWYR{tΣxtF
{}Σ‘}}FOFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2021RF_WRFW 4.2 7
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122
{ΣarcμFαorFaFμΣavyFpνγγsFbosoψFΓΣcayνψγFνψtoFaF FbosoψFaψΓFaψotμΣrFμΣavyFpνγγsFbosoψFνψFtμΣFNΣττF
ΣττFbbOFaψΓFNΣττFΣττF’’OFανψaτFstatΣsFνψFppFcoττνsνoψsFatFNsqrt{s}eWYOFNtΣxtF{}Σ‘}OFwνtμFtμΣFi}ti{F
ΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2021RF_WRFW

4.2 7

121 uΣasurΣχΣψtFoαFtμΣF±norχuτabFsΣΣFtΣxtℓFΓνπΣtFcrossFsΣctνoψFνψFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓ´ }Σ‘F
wνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RF]^V 4.2 7

120 {ΣarcμFαorFψΣwFpμΣψoχΣψaFνψFΓνααΣrΣψtSατavourFμνγμSχassFΓντΣptoψFανψaτFstatΣsFνψFcoττνsνoψsFatF
±norχuτabFsΣΣFtΣxtℓ´ }ΣvFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RF[ZW 4.2 7

119 {ΣarcμFαorFΓνrΣctFtopFsquarρFpaνrFproΓuctνoψFνψFανψaτFstatΣsFwνtμFtwoFtauFτΣptoψsFνψFcoττνsνoψsFatF
±norχuτabFsΣΣFtΣxtℓ´ }Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RF_W 4.2 7

118 uΣasurΣχΣψtFoαFN’−pχFOFbosoψFproΓuctνoψFνψFxbQxbFcoττνsνoψsFatFNsqrt{s√{χatμrχ{vv}}}FeF
[TVX~tΣxtF{}Σ}tΣxtF{‘}OFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2019RF^aRFW 4.2 7

117 {ΣarcμFαorFbottoχSsquarρFpaνrFproΓuctνoψFwνtμFtμΣFi}ti{FΓΣtΣctorFνψFανψaτFstatΣsFcoψtaνψνψγFpνγγsF
bosoψsRFbSπΣtsFaψΓFχνssνψγFtraψsvΣrsΣFχoχΣψtuχTFJournalpofpHighpEnergypPhysicsRF2019RFXVWaRFW 5.4 7

116 uΣasurΣχΣψtsFoαF’pFaψΓF pFproΓuctνoψFνψFtμΣFNpFrνγμtarrowFbbar{b}OFΓΣcayFcμaψψΣτFνψFppF
coττνsνoψsFatFNWYRtΣxtF{}Σ}tΣxtF{‘}OFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2021RF_WRFW 4.2 7

115 iFψΣwFχΣtμoΓFtoFΓνstνψγuνsμFμaΓroψνcaττyFΓΣcayνψγFboostΣΓFbosoψsFαroχFbosoψsFusνψγFtμΣFi}ti{F
ΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2016RF^]RFXY_ 4.2 6

114 {ΣarcμFαorFχνcroscopνcFbτacρFμoτΣsFaψΓFstrνψγFbaττsFνψFανψaτFstatΣsFwνtμFτΣptoψsFaψΓFπΣtsFwνtμFtμΣF
i}ti{FΓΣtΣctorFatFNFsqrt{s}FOFeF_F}Σ‘TFJournalpofpHighpEnergypPhysicsRF2014RFXVWZRFW 5.4 6

113
uΣasurΣχΣψtsFoαFcμarγΣFaψΓFkxFasyχχΣtrνΣsFνψFbSμaΓroψFΓΣcaysFusνψγFtopSquarρFΣvΣψtsFcoττΣctΣΓF
byFtμΣFi}ti{FΓΣtΣctorFνψFppFcoττνsνoψsFatFNFsqrt{s}e_FOF}Σ‘TFJournalpofpHighpEnergypPhysicsRF2017RF
XVW^RFW

5.4 6

112 }opSquarρFχassFχΣasurΣχΣψtFνψFtμΣFaττSμaΓroψνcFNFtovΣrτνψΣ{t}FOFΓΣcayFcμaψψΣτFatFNFsqrt{s}e_FOF}Σ‘F
wνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2017RFXVW^RFW 5.4 6

111 {ΣarcμFαorFaFχassνvΣFlνSpμotoψFrΣsoψaψcΣFatFgsFeFaWFâ��FW^XFoΣ‘TFEuropeanpPhysicalpJournalpCRF1998RFWRFYWSZY4.2 6

110 lΣtΣrχνψatνoψFoαFΣvΣψtFsμapΣFΓνstrνbutνoψsFaψΓF˛–FbFsFαroχN −VFtoFbbarFbOFΣvΣψtsFatFtmxTFZeitschriftp
Fˆ…rpPhysikpC-ParticlespandpFieldsRF1995RF][RFYWSZ[ 6

109 yklFcoμΣrΣψcΣFstuΓνΣsFusνψγFtwoFpartνcτΣFazνχutμaτFcorrΣτatνoψsTFZeitschriftpFˆ…rpPhysikpC-Particlesp
andpFieldsRF1993RF[_RFXV^SXW^ 6

108 {ΣarcμFαorFNFtovΣrτνψΣ{t}FOFrΣsoψaψcΣsFνψFαuττyFμaΓroψνcFανψaτFstatΣsFνψFppFcoττνsνoψsFatFNFsqrt{s}FOFeFWYF
}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2020RFXVXVRFW 5.4 6

107
{ΣarcμFαorFψΣwFpμΣψoχΣψaFwνtμFtopFquarρFpaνrsFνψFανψaτFstatΣsFwνtμFoψΣFτΣptoψRFπΣtsRFaψΓFχνssνψγF
traψsvΣrsΣFχoχΣψtuχFνψFppFcoττνsνoψsFatFNFsqrt{s}FOFeFWYF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofp
HighpEnergypPhysicsRF2021RFXVXWRFW

5.4 6

106
{ΣarcμFαorFψΣwFpμΣψoχΣψaFνψFανψaτFstatΣsFwνtμFbSπΣtsFaψΓFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFνψFNF
sqrt{χatμrχ{s}}FOFeFWYF}Σ‘FppFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF
2021RFXVXWRFW

5.4 6

105
{ΣarcμFαorFpaνrFproΓuctνoψFoαFtμνrΓSγΣψΣratνoψFscaτarFτΣptoquarρsFΓΣcayνψγFνψtoFaFtopFquarρFaψΓFaF
ˇ�SτΣptoψFνψFppFcoττνsνoψsFatFNFsqrt{s}FOFeFWYF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergyp
PhysicsRF2021RFXVXWRFW

5.4 6
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104
uΣasurΣχΣψtFoαFtμΣFNF γaχχaFtoFψuFovΣrτνψΣ{ψu}γaχχaFOFproΓuctνoψFcrossFsΣctνoψFνψFppFcoττνsνoψsF
atFNFsqrt{s}eWYFOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorFaψΓFτνχνtsFoψFaψoχaτousFtrνpτΣFγauγΣSbosoψF
coupτνψγsTFJournalpofpHighpEnergypPhysicsRF2018RFXVW_RFW

5.4 6

103 {ΣarcμFαorFΣxcτusνvΣFpνγγsFaψΓF FbosoψFΓΣcaysFtoFg˛‡FaψΓFˇ�˛‡FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofp
HighpEnergypPhysicsRF2018RFXVW_RFW 5.4 6

102
uΣasurΣχΣψtFoαFπΣtFactνvνtyFproΓucΣΓFνψFtopSquarρFΣvΣψtsFwνtμFaψFΣτΣctroψRFaFχuoψFaψΓFtwoF
StaγγΣΓFπΣtsFνψFtμΣFανψaτFstatΣFνψFcoττνsνoψsFatF±norχuτabFsΣΣFtΣxtℓF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTF
EuropeanpPhysicalpJournalpCRF2017RF^^RFXXV

4.2 5

101 uΣasurΣχΣψtFoαFtμΣFratνoFoαFcrossFsΣctνoψsFαorFνψcτusνvΣFνsoτatΣΓSpμotoψFproΓuctνoψFνψFppFcoττνsνoψsF
atFNFsqrt{s}FOFeFWYFaψΓF_F}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2019RFXVWaRFW 5.4 5

100 uΣasurΣχΣψtFoαFΓνααΣrΣψtνaτFcrossSsΣctνoψsFoαFaFsνψγτΣFtopFquarρFproΓucΣΓFνψFassocνatνoψFwνtμFaF
bosoψFatFwνtμFi}ti{TFEuropeanpPhysicalpJournalpCRF2018RF^_RFW_] 4.2 5

99 uΣasurΣχΣψtFoαFbSμaΓroψFpaνrFproΓuctνoψFwνtμFtμΣFi}ti{FΓΣtΣctorFνψFprotoψSprotoψFcoττνsνoψsFatFNF
sqrt{s}e_FOF}Σ‘TFJournalpofpHighpEnergypPhysicsRF2017RFXVW^RFW 5.4 5

98 uΣasurΣχΣψtFoαFαourSπΣtFΓνααΣrΣψtνaτFcrossFsΣctνoψsFνψFNFsqrt{s}e_FOF}Σ‘FprotoψSprotoψFcoττνsνoψsF
usνψγFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFWS^] 5.4 5

97 lΣtΣrχνψatνoψFoαFtμΣFproΓuctνoψFratΣFoαFlPVFχΣsoψsFaψΓFoαFtμΣFratνoF‘UN‘QxOFνψFN −VFtoFcbarFcOF
ΓΣcaysTFEuropeanpPhysicalpJournalpCRF1998RF[RFWSW^ 4.2 5

96 uuτtνSpμotoψFανψaτFstatΣsFνψFΣQΣâ��FcoττνsνoψsFatFgsFeWYVSW^XFoΣ‘TFEuropeanpPhysicalpJournalpCRF1998RFWRFXWSYV4.2 5

95 uuτtνSpμotoψFανψaτFstatΣsFνψFΣQΣâ��FcoττνsνoψsFatFgsFeWYVSW^XFoΣ‘F1998RFWRFXW 5

94
uΣasurΣχΣψtsFoαFtμΣFproΓuctνoψFcrossSsΣctνoψFαorFaF FbosoψFνψFassocνatνoψFwνtμFbSπΣtsFνψF
protoψSprotoψFcoττνsνoψsFatFNFsqrt{s}FOFeFWYF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergyp
PhysicsRF2020RFXVXVRFW

5.4 5

93
{ΣarcμFαorFtμΣFppFSfFNFbovΣrτνψΣ{b}bovΣrτνψΣ{b}FOFprocΣssFvνaFvΣctorSbosoψFαusνoψFproΓuctνoψFusνψγF
protoψSprotoψFcoττνsνoψsFatFNFsqrt{s}FOFeFWYF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergyp
PhysicsRF2020RFXVXVRFW

5.4 5

92 wbsΣrvatνoψFoαFtμΣFassocνatΣΓFproΓuctνoψFoαFaFtopFquarρFaψΓFaF FbosoψFνψFppFcoττνsνoψsFatFNFsqrt{s}FOeF
WYF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2020RFXVXVRFW 5.4 5

91 uΣasurΣχΣψtFoαFτνγμtSbySτνγμtFscattΣrνψγFaψΓFsΣarcμFαorFaxνoψSτνρΣFpartνcτΣsFwνtμFXTXFψbâ��WFoαFxbQxbF
ΓataFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2021RFXVXWRFW 5.4 5

90
{ΣarcμFαorFpaνrFproΓuctνoψFoαFscaτarFτΣptoquarρsFΓΣcayνψγFνψtoFανrstSForFsΣcoψΓSγΣψΣratνoψFτΣptoψsF
aψΓFtopFquarρsFνψFprotoψâ��protoψFcoττνsνoψsFatFNsqrt{s}OFeFWYF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanp
PhysicalpJournalpCRF2021RF_WRFW

4.2 5

89
uΣasurΣχΣψtFoαFΣvΣψtSsμapΣFobsΣrvabτΣsFνψF±norχuτabFsΣΣFtΣxtℓFΣvΣψtsFνψFcoττνsνoψsFatF±norχuτabF
sΣΣFtΣxtℓ´ ±norχuτabFsΣΣFtΣxtℓFwνtμFtμΣFi}ti{FΓΣtΣctorFatFtμΣFtpkTFEuropeanpPhysicalpJournalpCRF2016RF
^]RFY^[

4.2 5

88 uΣasurΣχΣψtFoαFtμΣFrΣτatνvΣFwνΓtμFΓνααΣrΣψcΣFoαFtμΣFNF{j}−Vμbox{S}F{ovΣrτνψΣ{j}}−VFOFsystΣχFwνtμF
tμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 5

87 lνααΣrΣψtνaτFcrossSsΣctνoψFχΣasurΣχΣψtsFαorFtμΣFΣτΣctrowΣaρFproΓuctνoψFoαFΓνπΣtsFνψFassocνatνoψF
wνtμFaF FbosoψFνψFprotoψâ��protoψFcoττνsνoψsFatFi}ti{TFEuropeanpPhysicalpJournalpCRF2021RF_WRFW 4.2 5
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86 {ΣarcμFαorFΓarρFχattΣrFνψFassocνatνoψFwνtμFaψFΣψΣrγΣtνcFpμotoψFνψFppFcoττνsνoψsFatFNFsqrt{s}FOFeFWYF}Σ‘F
wνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2021RFXVXWRFW 5.4 5

85 uΣasurΣχΣψtFoαFcoτourFατowFusνψγFπΣtSpuττFobsΣrvabτΣsFνψFΣvΣψtsFwνtμFtμΣFi}ti{FΣxpΣrνχΣψtFatTF
EuropeanpPhysicalpJournalpCRF2018RF^_RF_Z^ 4.2 5

84 uΣasurΣχΣψtFoαFtμΣFνψcτusνvΣFaψΓFανΓucνaτFproΓuctνoψFcrossSsΣctνoψsFνψFtμΣFτΣptoψQπΣtsFcμaψψΣτFνψF
coττνsνoψsFatFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2018RF^_RFZ_^ 4.2 5

83 uΣasurΣχΣψtFoαFπΣtFactνvνtyFνψFtopFquarρFΣvΣψtsFusνψγFtμΣFΣ˛…FανψaτFstatΣFwνtμFtwoFbStaγγΣΓFπΣtsFνψFppF
coττνsνoψsFatFNFsqrt{s}e_FOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2016RFXVW]RFW 5.4 4

82 }μΣFi}ti{FtΣvΣτSWFkaτorνχΣtΣrF}rνγγΣrbFxrΣxrocΣssorFνχpτΣχΣψtatνoψFaψΓFpΣrαorχaψcΣTFJournalpofp
InstrumentationRF2012RF^RFxWXVV_SxWXVV_ 1 4

81 {ΣarcμFαorFaFψarrowFrΣsoψaψcΣFνψF VFΓΣcaysFνψtoFμaΓroψsFaψΓFνsoτatΣΓFpμotoψsTFZeitschriftpFˆ…rpPhysikp
C-ParticlespandpFieldsRF1996RF^WRFWSWV 4

80 uΣasurΣχΣψtFoαFtμΣFavΣraγΣFbSbaryoψFτναΣtνχΣFaψΓFtμΣFproΓuctFbraψcμνψγFratνoNαNbFtoFtaχbΓaF√bFOF
cΓotFjzNtaχbΓaF√bFtoFtaχbΓaFΣττF−FSFbarFv–OOTFZeitschriftpFˆ…rpPhysikpC-ParticlespandpFieldsRF1995RF]aRFWa[SXWZ 4

79 {ΣarcμFαorFμΣavyFΓνbosoψFrΣsoψaψcΣsFνψFsΣχντΣptoψνcFανψaτFstatΣsFνψFppFcoττνsνoψsFatFNsqrt{s}eWYOF}Σ‘F
wνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2020RF_VRFW 4.2 4

78 iτνγψχΣψtFoαFtμΣFi}ti{FqψψΣrFlΣtΣctorFνψFzuψFXTFEuropeanpPhysicalpJournalpCRF2020RF_VRFW 4.2 4

77 uΣasurΣχΣψtFoαFrUˇ�FproΓuctνoψFνψFassocνatνoψFwνtμFaF’´–FbosoψFwνtμFppFΓataFatF_F}Σ‘TFJournalpofp
HighpEnergypPhysicsRF2020RFXVXVRFW 5.4 4

76 {ΣarcμFαorFaFχassνvΣFlνSpμotoψFrΣsoψaψcΣFatFgsFeFaWFâ��FW^XFoΣ‘F1998RFWRFYW 4

75 {ΣarcμFαorFuψstabτΣFμΣavyFaψΓFΣxcνtΣΓFτΣptoψsFνψFΣQΣâ��FcoττνsνoψsFatFgsFeFW^VSW^XFoΣ‘F1998RFWRFZ[ 4

74
uΣasurΣχΣψtFoαFtμΣFνψcτusνvΣFcrossSsΣctνoψFαorFtμΣFproΓuctνoψFoαFπΣtsFνψFassocνatνoψFwνtμFaF FbosoψF
νψFprotoψâ��protoψFcoττνsνoψsFatF_F}Σ‘FusνψγFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2019RF
^aRFW

4.2 4

73
uΣasurΣχΣψtsFoαFΓνααΣrΣψtνaτFcrossFsΣctνoψsFoαFtopFquarρFpaνrFproΓuctνoψFνψFassocνatνoψFwνtμFπΣtsFνψF
ppFcoττνsνoψsFatFNFsqrt{s}eWYFOF}Σ‘FusνψγFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2018RF
XVW_RFW

5.4 4

72 {ΣarcμFαorFΓarρFχattΣrFproΓucΣΓFνψFassocνatνoψFwνtμFaFsνψγτΣFtopFquarρFνψFNsqrt{s}eWYOF}Σ‘FNppOF
coττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2021RF_WRFW 4.2 4

71
{ΣarcμFαorFΓνπΣtFrΣsoψaψcΣsFνψFΣvΣψtsFwνtμFaψFνsoτatΣΓFcμarγΣΓFτΣptoψFusνψγFNFsqrt{s}FOFeFWYF}Σ‘F
protoψSprotoψFcoττνsνoψFΓataFcoττΣctΣΓFbyFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2020RF
XVXVRFW

5.4 3

70 uΣasurΣχΣψtFoαFτoψγSraψγΣFtwoSpartνcτΣFazνχutμaτFcorrΣτatνoψsFνψF SbosoψFtaγγΣΓFppFcoττνsνoψsFatF
Nsqrt{s}e_OFaψΓFWYF}Σ‘TFEuropeanpPhysicalpJournalpCRF2020RF_VRFW 4.2 3

69 uΣasurΣχΣψtFoαFpoτarνsatνoψFνψFΓΣcaysFνψFprotoψSprotoψFcoττνsνoψsFatF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTF
EuropeanpPhysicalpJournalpCRF2018RF^_RFW]Y 4.2 3
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68 {ΣarcμFαorFΣxcνtΣΓFΣτΣctroψsFsνψγτyFproΓucΣΓFνψFprotoψâ��protoψFcoττνsνoψsFatFJJsqrt{s}F~e~WY~tΣxtF
{}Σ}tΣxtF{‘}JJFwνtμFtμΣFi}ti{FΣxpΣrνχΣψtFatFtμΣFtpkTFEuropeanpPhysicalpJournalpCRF2019RF^aRF 4.2 3

67 uΣasurΣχΣψtFoαFtμΣFρFtFspτνttνψγFscaτΣsFνψF FSfFâ��â��FΣvΣψtsFνψFppFcoττνsνoψsFatFNFsqrt{s}e_FOF}Σ‘FwνtμFtμΣF
i}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2017RFXVW^RFW 5.4 3

66 {tuΓyFoαFtμΣFspνψFaψΓFparνtyFoαFtμΣFpνγγsFbosoψFνψFΓνbosoψFΓΣcaysFwνtμFtμΣFi}ti{FΓΣtΣctorF2015RF
^[RFW 3

65 i}ti{FzuψFWFsΣarcμΣsFαorFΓνrΣctFpaνrFproΓuctνoψFoαFtμνrΓSγΣψΣratνoψFsquarρsFatFtμΣFtarγΣFpaΓroψF
koττνΓΣrF2015RF^[RFW 3

64 uΣasurΣχΣψtFoαFJJs√{−VJJFaψΓFJJtaχbΓaF−VJJFproΓuctνoψFνψFJJtFbar{t}JJFΓντΣptoψνcFΣvΣψtsFνψFppF
coττνsνoψsFatFJJsqrt{s}FeJJF^F}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2019RF^aRFW 4.2 3

63 lΣtΣrχνψatνoψFoαFπΣtFcaτνbratνoψFaψΓFΣψΣrγyFrΣsoτutνoψFνψFprotoψâ��protoψFcoττνsνoψsFatFNsqrt{s}FeF
_~μboxF{}Σ‘}OFusνψγFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2020RF_VRFW 4.2 3

62 uΣasurΣχΣψtFoαFtμΣFνψcτusνvΣFπΣtFcrossSsΣctνoψFνψFprotoψSprotoψFcoττνsνoψsFatFNFsqrt{s}e^FOF}Σ‘FusνψγF
ZT[Fαbâ��WFoαFΓataFwνtμFtμΣFi}ti{FΓΣtΣctorF2015RFXVW[RFW 3

61 zΣcoψstructνoψFaψΓFνΓΣψtνανcatνoψFoαFboostΣΓFΓνSˇ�FsystΣχsFνψFaFsΣarcμFαorFpνγγsFbosoψFpaνrsFusνψγFWYF
}Σ‘FprotoψSprotoψFcoττνsνoψFΓataFνψFi}ti{TFJournalpofpHighpEnergypPhysicsRF2020RFXVXVRFW 5.4 3

60
{ΣarcμFαorFΓoubτyFaψΓFsνψγτyFcμarγΣΓFpνγγsFbosoψsFΓΣcayνψγFνψtoFvΣctorFbosoψsFνψFχuτtνSτΣptoψFανψaτF
statΣsFwνtμFtμΣFi}ti{FΓΣtΣctorFusνψγFprotoψSprotoψFcoττνsνoψsFatFNFsqrt{χatμrχ{s}}FOFeFWYF}Σ‘TF
JournalpofpHighpEnergypPhysicsRF2021RFXVXWRFW

5.4 3

59 uΣasurΣχΣψtFoαFμaΓroψνcFΣvΣψtFsμapΣsFνψFμνγμSp}FχuτtνπΣtFανψaτFstatΣsFatFNFsqrt{s}FOFeFWYF}Σ‘FwνtμF
tμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2021RFXVXWRFW 5.4 3

58 uΣasurΣχΣψtFoαFΓνstrνbutνoψsFsΣψsνtνvΣFtoFtμΣFuψΓΣrτyνψγFΣvΣψtFνψFνψcτusνvΣF FbosoψFproΓuctνoψFνψF
ppFcoττνsνoψsFatFNsqrt{s}OFeFWYF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2019RF^aRFW 4.2 2

57 uΣasurΣχΣψtFoαFtμΣF NSfFâ��Qâ��â��O˛‡FproΓuctνoψFcrossSsΣctνoψFνψFppFcoττνsνoψsFatFNFsqrt{s}FOFeFWYF}Σ‘FwνtμF
tμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2020RFXVXVRFW 5.4 2

56 {ΣarcμFαorFτowSscaτΣFγravνtyFsνγψaturΣsFνψFχuτtνSπΣtFανψaτFstatΣsFwνtμFtμΣFi}ti{FΓΣtΣctorFatFNF
sqrt{s}e_FOF}Σ‘TFJournalpofpHighpEnergypPhysicsRF2015RFXVW[RFW 5.4 2

55 xrΣSproΓuctνoψFvaτνΓatνoψFoαFtμΣFi}ti{FτΣvΣτSWFcaτorνχΣtΣrFtrνγγΣrFsystΣχTFIEEEpTransactionsponp
NuclearpScienceRF2006RF[YRF_[aS_]Y 1.7 2

54 ~ppΣrFτνχνtFoψFtμΣ˛‰Fˇ�FχassFαroχˇ�FSfFYμ˛‰Fˇ�FΓΣcaysTFZeitschriftpFˆ…rpPhysikpC-ParticlespandpFieldsRF1996RF
^XRFXYWSXY_ 2

53 uΣasurΣχΣψtFoαFtμΣFNtovΣrτνψΣ{t}OFproΓuctνoψFcrossSsΣctνoψFusνψγFNΣχuFOFΣvΣψtsFwνtμFNbOStaγγΣΓFπΣtsF
νψFNppOFcoττνsνoψsFatFNsqrt{s}e^OFaψΓF_F}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorF2014RF^ZRFW 2

52 {ΣarcμFαorFψΣwFpμΣψoχΣψaFνψFανψaτFstatΣsFwνtμFaψFΣψΣrγΣtνcFπΣtFaψΓFτarγΣFχνssνψγFtraψsvΣrsΣF
χoχΣψtuχFνψFppFcoττνsνoψsFatFNsqrt{s}e_~O}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorF2015RF^[RFW 2

51
{ΣarcμFαorFzSparνtySvνoτatνψγFsupΣrsyχχΣtryFνψFaFανψaτFstatΣFcoψtaνψνψγFτΣptoψsFaψΓFχaψyFπΣtsFwνtμF
tμΣFi}ti{FΣxpΣrνχΣψtFusνψγFNsqrt{s}FeFWYμboxF{F}Σ‘}OFprotoψâ��protoψFcoττνsνoψFΓataTFEuropeanp
PhysicalpJournalpCRF2021RF_WRFW

4.2 2
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50
{ΣarcμFαorFΓarρFχattΣrFνψFΣvΣψtsFwνtμFχνssνψγFtraψsvΣrsΣFχoχΣψtuχFaψΓFaFpνγγsFbosoψFΓΣcayνψγF
νψtoFtwoFpμotoψsFνψFppFcoττνsνoψsFatFNFsqrt{s}FOFeFWYF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighp
EnergypPhysicsRF2021RFXVXWRFW

5.4 2

49 uΣasurΣχΣψtFoαFtμΣFνψcτusνvΣFνsoτatΣΓSpμotoψFcrossFsΣctνoψFνψFppFcoττνsνoψsFatFNFsqrt{s}FOFeFWYF}Σ‘F
usνψγFY]Fαbâ��WFoαFi}ti{FΓataTFJournalpofpHighpEnergypPhysicsRF2019RFXVWaRFW 5.4 2

48
uΣasurΣχΣψtsFoαFνψcτusνvΣFaψΓFΓνααΣrΣψtνaτFcrossSsΣctνoψsFoαFcoχbνψΣΓFNFtovΣrτνψΣ{t}γaχχaFOFaψΓF
t’˛‡FproΓuctνoψFνψFtμΣFΣ˛…FcμaψψΣτFatFWYF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysics
RF2020RFXVXVRFW

5.4 2

47 uΣasurΣχΣψtFoαFνsoτatΣΓSpμotoψFpτusFtwoSπΣtFproΓuctνoψFνψFppFcoττνsνoψsFatFNFsqrt{s}FOFeFWYF}Σ‘FwνtμF
tμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2020RFXVXVRFW 5.4 2

46 wptνχνsatνoψFoαFτarγΣSraΓνusFπΣtFrΣcoψstructνoψFαorFtμΣFi}ti{FΓΣtΣctorFνψFWYF}Σ‘Fprotoψâ��protoψF
coττνsνoψsTFEuropeanpPhysicalpJournalpCRF2021RF_WRFW 4.2 2

45 {ΣarcμFαorFsupΣrsyχχΣtryFνψFΣvΣψtsFwνtμFαourForFχorΣFcμarγΣΓFτΣptoψsFνψFWYaFαbâ��WFoαFNFsqrt{s}FOFeF
WYF}Σ‘FppFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2021RFXVXWRFW 5.4 2

44 uΣasurΣχΣψtFoαF  FproΓuctνoψFνψFtμΣFâ��â�� ˛‰ ˛‰FανψaτFstatΣFwνtμFtμΣFi}ti{FΓΣtΣctorFνψFppFcoττνsνoψsFatFNF
sqrt{s}FOFeFWYF}Σ‘TFJournalpofpHighpEnergypPhysicsRF2019RFXVWaRFW 5.4 2

43 uΣasurΣχΣψtFoαFN’−{pχF}OSbosoψFaψΓF SbosoψFproΓuctνoψFcrossSsΣctνoψsFνψFppFcoττνsνoψsFatF
Nsqrt{s}eXT^]OF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2019RF^aRFW 4.2 2

42
uΣasurΣχΣψtsFoαFtopSquarρFpaνrFsνψγτΣSFaψΓFΓoubτΣSΓνααΣrΣψtνaτFcrossSsΣctνoψsFνψFtμΣFaττSμaΓroψνcF
cμaψψΣτFνψFppFcoττνsνoψsFatFNFsqrt{χatμrχ{s}}FOFeFWYF}Σ‘FusνψγFtμΣFi}ti{FΓΣtΣctorTFJournalpofpHighp
EnergypPhysicsRF2021RFXVXWRFW

5.4 2

41 iFsΣarcμFαorFaψFΣxcνtΣΓFχuoψFΓΣcayνψγFtoFaFχuoψFaψΓFtwoFπΣtsFνψppcoττνsνoψsFatF
Jsqrt{s}cec_c{rχ{}Σ‘}}JFwνtμFtμΣFi}ti{FΓΣtΣctorTFNewpJournalpofpPhysicsRF2016RFW_RFV^YVXW 2.9 1

40 nνrstFΓataFwνtμFtμΣFi}ti{FtΣvΣτSWFkaτorνχΣtΣrF}rνγγΣrF2008RF 1

39 iFcoχparνsoψFoαFbFaψΓFuΓsFquarρFπΣtsFtoFγτuoψFπΣtsTFZeitschriftpFˆ…rpPhysikpC-ParticlespandpFieldsRF1995RF
]aRF[ZYS[]V 1

38 {ΣarcμFαorFproΓuctνoψFoαFN’’U’ OFrΣsoψaψcΣsFΓΣcayνψγFtoFaFτΣptoψRFψΣutrνψoFaψΓFπΣtsFνψFNppOF
coττνsνoψsFatFNsqrt{s}e_OF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorF2015RF^[RFW 1

37 uΣasurΣχΣψtFoαFtμΣFcμarγΣFasyχχΣtryFνψFtopSquarρFpaνrFproΓuctνoψFνψFtμΣFτΣptoψSpτusSπΣtsFανψaτF
statΣFνψFppFcoττνsνoψFΓataFatFNsqrt{s}e_RχatμrχF}Σ‘{}OFwνtμFtμΣFi}ti{FΓΣtΣctorF2016RF^]RFW 1

36 uΣasurΣχΣψtFoαFtμΣF’SbosoψFχassFνψFppFcoττνsνoψsFatFNsqrt{s}e^RFμboxF{}Σ‘}OFwνtμFtμΣFi}ti{F
ΓΣtΣctorF2018RF^_RFW 1

35 {ΣarcμFαorFΓoubτyFcμarγΣΓFpνγγsFbosoψFproΓuctνoψFνψFχuτtνSτΣptoψFανψaτFstatΣsFwνtμFtμΣFi}ti{F
ΓΣtΣctorFusνψγFprotoψâ��protoψFcoττνsνoψsFatFNsqrt{s}eWYRtΣxtF{}Σ‘}OF2018RF^_RFW 1

34 {ΣarcμFαorFtopFsquarρsFνψFΣvΣψtsFwνtμFaFpνγγsForF FbosoψFusνψγFWYaFαbN−{SW}OFoαFppFcoττνsνoψFΓataFatF
Nsqrt{s}eWYOF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFEuropeanpPhysicalpJournalpCRF2020RF_VRFW 4.2 1

33 {ΣarcμFαorFμΣavyFrΣsoψaψcΣsFΓΣcayνψγFνψtoFaF’ForF FbosoψFaψΓFaFpνγγsFbosoψFνψFανψaτFstatΣsFwνtμF
τΣptoψsFaψΓFbSπΣtsFνψFY]Fαbâ��WFoαFNFsqrt{s}eWYFOF}Σ‘FppFcoττνsνoψsFwνtμFtμΣFi}ti{FΓΣtΣctorF2018RFXVW_RFW 1

(2018-2021)
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32 uΣasurΣχΣψtFoαFΓνααΣrΣψtνaτFcrossFsΣctνoψsFαorFsνψγτΣFΓνααractνvΣFΓνssocνatνoψFνψFNFsqrt{s}FOFeF_F}Σ‘FppF
coττνsνoψsFusνψγFtμΣFi}ti{FitniFspΣctroχΣtΣrTFJournalpofpHighpEnergypPhysicsRF2020RFXVXVRFW 5.4 1

31
{ΣarcμFαorFΓνrΣctFproΓuctνoψFoαFΣτΣctrowΣaρνψosFνψFανψaτFstatΣsFwνtμFχνssνψγFtraψsvΣrsΣFχoχΣψtuχF
aψΓFaFpνγγsFbosoψFΓΣcayνψγFνψtoFpμotoψsFνψFppFcoττνsνoψsFatFNFsqrt{s}FOFeFWYF}Σ‘FwνtμFtμΣFi}ti{F
ΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2020RFXVXVRFW

5.4 1

30
{ΣarcμFαorFpνγγsFbosoψFproΓuctνoψFνψFassocνatνoψFwνtμFaFμνγμSΣψΣrγyFpμotoψFvνaFvΣctorSbosoψF
αusνoψFwνtμFΓΣcayFνψtoFbottoχFquarρFpaνrsFatFNFsqrt{s}FOFeFWYF}Σ‘FwνtμFtμΣFi}ti{FΓΣtΣctorTFJournalpofp
HighpEnergypPhysicsRF2021RFXVXWRFW

5.4 1

29
lΣtΣrχνψatνoψFoαFtμΣFpartoψFΓνstrνbutνoψFαuψctνoψsFoαFtμΣFprotoψFαroχFi}ti{FχΣasurΣχΣψtsFoαF
ΓνααΣrΣψtνaτF’´–FaψΓF FbosoψFproΓuctνoψFνψFassocνatνoψFwνtμFπΣtsTFJournalpofpHighpEnergypPhysicsRF2021
RFXVXWRFW

5.4 1

28 iFsΣarcμFαorFtμΣFΓΣcaysFoαFstoppΣΓFτoψγSτνvΣΓFpartνcτΣsFatFNFsqrt{χatμrχ{s}}FOFeFWYF}Σ‘FwνtμFtμΣF
i}ti{FΓΣtΣctorTFJournalpofpHighpEnergypPhysicsRF2021RFXVXWRFW 5.4 1

27 uΣasurΣχΣψtFoαFsνψγτΣFtopSquarρFproΓuctνoψFνψFassocνatνoψFwνtμFaF’FbosoψFνψFtμΣFsνψγτΣSτΣptoψF
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