
Zoltan Trocsanyi

ListiofiPublicationsibyiCitations

Source:ihttps:zzexalyycomzauthorxpdfz3414950zzoltanxtrocsanyixpublicationsxbyxcitationsypdf

Version:i2024x04x28i

ThisidocumentihasibeenigeneratedibasedionitheipublicationsiandicitationsirecordedibyiexalyycomyiFori

theilatestiversioniofithisipublicationilistvivisititheilinkigiveniabovey

TheithirdicolumniisitheiimpactifactorirIFsiofitheijournalvianditheifourthicolumniisitheinumberiofi

citationsiofitheiarticley

568
papers

20,591
citations

69
h-index

119
g-index

595
ext. papers

23,481
ext. citations

5
avg, IF

6.58
L-index



l Paper IF Citations

568 yrματsτonGμlμαtrowμΞkGmμΞsurμmμntsGonGtρμG±GrμsonΞnαμUGPhysicspReportsSG2006SG[Y_SGY]_T[][ 27.7 730

567 lomΥτnμγGvμΞsurμmμntGoνGtρμGqτππsGkosonGvΞssGτnGppGlollτsτonsGΞtGsqrt[s−f_GΞnγGaG}μ’GwτtρGtρμG
j}uj|GΞnγGlv|GnxpμrτmμntsUGPhysicalpReviewpLettersSG2015SGXX[SGXbXaWZ 7.4 709

566 mμtμrmτnΞtτonGoνGψμtGμnμrπyGαΞlτΥrΞtτonGΞnγGtrΞnsvμrsμGmomμntumGrμsolutτonGτnGlv|UGJournalpofp
InstrumentationSG2011SG^SGyXXWWYTyXXWWY 1 463

565
yrματsμGγμtμrmτnΞtτonGoνGtρμGmΞssGoνGtρμGqτππsGΥosonGΞnγGtμstsGoνGαompΞtτΥτlτtyGoνGτtsGαouplτnπsG
wτtρGtρμGstΞnγΞrγGmoγμlGprμγταtτonsGusτnπGprotonGαollτsτonsGΞtG_GΞnγGa[oormulΞcGsμμGtμxt−UGEuropeanp
PhysicalpJournalpCSG2015SG_]SGYXY

4.2 399

564 yμrνormΞnαμGoνGlv|GmuonGrμαonstruαtτonGτnGppGαollτsτonGμvμntsGΞtâ��sGfG_}μ’UGJournalpofp
InstrumentationSG2012SG_SGyXWWWYTyXWWWY 1 398

563 xΥsμrvΞtτonGoνGlonπTrΞnπμSGnμΞrTsτγμGΞnπulΞrGαorrμlΞtτonsGτnGprotonTprotonGαollτsτonsGΞtGtρμGuqlUG
JournalpofpHighpEnergypPhysicsSG2010SGYWXWSGX 5.4 389

562 rγμntτνταΞtτonGoνGΥTquΞrkGψμtsGwτtρGtρμGlv|GμxpμrτmμntUGJournalpofpInstrumentationSG2013SGaSGyW[WXZTyW[WXZ1 376

561 }ρμGγτpolμGνormΞlτsmGνorGnμxtTtoTlμΞγτnπGorγμrGzlmGαΞlαulΞtτonsGwτtρGmΞssτvμGpΞrtonsUGNuclearp
PhysicspBSG2002SG^Y_SGXabTY^] 2.8 338

560 |tuγyGoνGρτπρTpG}GαρΞrπμγGpΞrtταlμGsupprμssτonGτnGyΥyΥGαompΞrμγGtoGppGαollτsτonsGΞtG
Osqrt{s≥{mΞtρrm{ww}}}fYU_^~mΞtρrm{}μ’}PUGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 316

559 mμsαrτptτonGΞnγGpμrνormΞnαμGoνGtrΞαkGΞnγGprτmΞryTvμrtμxGrμαonstruαtτonGwτtρGtρμGlv|GtrΞαkμrUG
JournalpofpInstrumentationSG2014SGbSGyXWWWbTyXWWWb 1 279

558 xΥsμrvΞtτonGoνGΞGnμwGΥosonGwτtρGmΞssGnμΞrGXY]Gpμ’GτnGppGαollτsτonsGΞtGOGsqrt{s}f_GPGΞnγGaG}μ’UG
JournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 261

557 |μΞrαρGνorGγΞrkGmΞttμrSGμxtrΞGγτmμnsτonsSGΞnγGunpΞrtταlμsGτnGmonoψμtGμvμntsGτnGprotonTprotonG
αollτsτonsGΞtG[oormulΞcGsμμGtμxt−[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2015SG_]SGYZ] 4.2 250

556 nvμntGπμnμrΞtorGtunμsGoΥtΞτnμγGνromGunγμrlyτnπGμvμntGΞnγGmultτpΞrtonGsαΞttμrτnπGmμΞsurμmμntsUG
EuropeanpPhysicalpJournalpCSG2016SG_^SGX]] 4.2 250

555 xΥsμrvΞtτonGoνGtρμGγτpρotonGγμαΞyGoνGtρμGqτππsGΥosonGΞnγGmμΞsurμmμntGoνGτtsGpropμrtτμsUG
EuropeanpPhysicalpJournalpCSG2014SG_[SGZW_^ 4.2 239

554 vμΞsurμmμntGoνGtρμGksOWPTg˛…RG˛…TGΥrΞnαρτnπGνrΞαtτonGΞnγGsμΞrαρGνorGkOWPTg˛…RG˛…TGwτtρGtρμGlv|G
μxpμrτmμntUGPhysicalpReviewpLettersSG2013SGXXXSGXWXaW[ 7.4 220

553 }rΞnsvμrsμTmomμntumGΞnγGpsμuγorΞpτγτtyGγτstrτΥutτonsGoνGαρΞrπμγGρΞγronsGτnGppGαollτsτonsGΞtG
Osqrt{s}GfGWUbGPGΞnγGYUZ^G}μ’UGJournalpofpHighpEnergypPhysicsSG2010SGYWXWSGX 5.4 201

552 |μΞrαρGνorGsupμrsymmμtryGΞtGtρμGuqlGτnGμvμntsGwτtρGψμtsGΞnγGmτssτnπGtrΞnsvμrsμGμnμrπyUGPhysicalp
ReviewpLettersSG2011SGXW_SGYYXaW[ 7.4 188

Zoltan Trocsanyi

2



551 |upprμssτonGoνGnonTpromptGsVˇ�SGpromptGsVˇ�SGΞnγGOG~psτlonGPOX|PGτnGyΥyΥGαollτsτonsGΞtGOGsqrtG
{{{s≥{tμxt{ww}}}}}GfGYU_^GPG}μ’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 184

550 |μΞrαρμsGνorGμlμαtrowμΞkGproγuαtτonGoνGαρΞrπτnosSGnμutrΞlτnosSGΞnγGslμptonsGγμαΞyτnπGtoGlμptonsG
ΞnγG–SG±SGΞnγGqτππsGΥosonsGτnGppGαollτsτonsGΞtGa´ }μ’UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZWZ^ 4.2 183

549 xΥsμrvΞtτonGoνGsμquμntτΞlG˛¥GsupprμssτonGτnGyΥyΥGαollτsτonsUGPhysicalpReviewpLettersSG2012SGXWbSGYYYZWX 7.4 172

548 |μΞrαρGνorGtopTsquΞrkGpΞτrGproγuαtτonGτnGtρμGsτnπlμTlμptonGντnΞlGstΞtμGτnGppGαollτsτonsGΞtGOsqrt{s}faG
mΞtρrm{}μ’}PUGEuropeanpPhysicalpJournalpCSG2013SG_ZSGX 4.2 162

547 xnμTloopGρμlτατtyGΞmplτtuγμsGνorGΞllGYGTgGYGproαμssμsGτnGzlmGΞnγGwGfGXGsupμrsymmμtrταG¯ΞnπTvτllsG
tρμoryUGNuclearpPhysicspBSG1994SG[XXSGZb_T[[Y 2.8 162

546 lμntrΞlτtyGγμpμnγμnαμGoνGγτρΞγronGαorrμlΞtτonsGΞnγGΞzτmutρΞlGΞnτsotropyGρΞrmonταsGτnGyΥyΥG
αollτsτonsGΞtGOsqrt{s≥{ww}}fGYU_^GmΥox{}μ’}PUGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 158

545 |μΞrαρGνorGγΞrkGmΞttμrGΞnγGlΞrπμGμxtrΞGγτmμnsτonsGτnGmonoψμtGμvμntsGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG
{_}GPG}μ’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 155

544 lomΥτnμγGmμΞsurμmμntsGoνGqτππsGΥosonGαouplτnπsGτnGprotonTprotonGαollτsτonsGΞtUGEuropeanp
PhysicalpJournalpCSG2019SG_bSG[YX 4.2 153

543 |μΞrαρGνorGρμΞvyGnμutrτnosGΞnγG[oormulΞcGsμμGtμxt−GΥosonsGwτtρGrτπρtTρΞnγμγGαouplτnπsGτnG
protonTprotonGαollτsτonsGΞtG[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZX[b 4.2 149

542 vμΞsurμmμntGoνGqτππsGΥosonGproγuαtτonGΞnγGpropμrtτμsGτnGtρμG––GγμαΞyGαρΞnnμlGwτtρGlμptonταG
ντnΞlGstΞtμsUGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 144

541 |tuγyGoνGtρμGτnαlusτvμGproγuαtτonGoνGαρΞrπμγGpτonsSGkΞonsSGΞnγGprotonsGτnGppGαollτsτonsGΞtGOsqrt{s}GfG
WUbSGYU_^SmΥox{GΞnγG}_~mΥox{}μ’}PUGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 133

540 |μΞrαρGνorGτnvτsτΥlμGγμαΞysGoνGqτππsGΥosonsGτnGtρμGvμαtorGΥosonGνusτonGΞnγGΞssoατΞtμγG±qG
proγuαtτonGmoγμsUGEuropeanpPhysicalpJournalpCSG2014SG_[SGYbaW 4.2 131

539 xnμTloopGsτnπulΞrGΥμρΞvτourGoνGzlmGΞnγG|~|¯GzlmGΞmplτtuγμsGwτtρGmΞssτvμGpΞrtonsUGPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG2001SG]WWSGX[bTX^W 4.2 125

538 vμΞsurμmμntGoνGtρμGτnαlusτvμG–GΞnγG±GproγuαtτonGαrossGsμαtτonsGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG_GPG
}μ’GwτtρGtρμGlv|GμxpμrτmμntUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 121

537 yromptGΞnγGnonTpromptGsVˇ�GproγuαtτonGτnGppGαollτsτonsGΞtGOsqrt{s}GfG_PG}μ’UGEuropeanpPhysicalp
JournalpCSG2011SG_XSGX 4.2 118

536 |μΞrαρGνorGγτψμtGrμsonΞnαμsGτnG_G}μ’GppGαollτsτonsGΞtGlv|UGPhysicalpReviewpLettersSG2010SGXW]SGYXXaWX 7.4 116

535 |μΞrαρGνorGγΞrkGmΞttμrGΞnγGlΞrπμGμxtrΞGγτmμnsτonsGτnGppGαollτsτonsGyτμlγτnπGΞGpρotonGΞnγGmτssτnπG
trΞnsvμrsμGμnμrπyUGPhysicalpReviewpLettersSG2012SGXWaSGY^XaWZ 7.4 116

534 jGsμΞrαρGνorGΞGγouΥlyTαρΞrπμγGqτππsGΥosonGτnGppGαollτsτonsGΞtGOsqrt{s}GfG_GmΥox{}μ’}PUGEuropeanp
PhysicalpJournalpCSG2012SG_YSGX 4.2 111

(2012-2012)

3



533 nnμrπyGαΞlτΥrΞtτonGΞnγGrμsolutτonGoνGtρμGlv|GμlμαtromΞπnμtταGαΞlorτmμtμrGτnGppGαollτsτonsGΞtGâ��sfG_G
}μ’UGJournalpofpInstrumentationSG2013SGaSGyWbWWbTyWbWWb 1 111

532 wμxtTtoTlμΞγτnπGorγμrGαΞlαulΞtτonGoνGνourTψμtGoΥsμrvΞΥlμsGτnGμlμαtronTposτtronGΞnnτρτlΞtτonUGPhysicalp
ReviewpDSG1998SG]bSG 4.9 107

531 vultτψμtGαrossGsμαtτonsGτnGγμμpGτnμlΞstταGsαΞttμrτnπGΞtGnμxtTtoTlμΞγτnπGorγμrUGPhysicalpReviewpLettersSG
2001SGa_SGWaYWWX 7.4 106

530 vμΞsurμmμntsGoνGτnαlusτvμG–GΞnγG±GαrossGsμαtτonsGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG_GPG}μ’UGJournalpofp
HighpEnergypPhysicsSG2011SGYWXXSGX 5.4 104

529 vμΞsurμmμntGoνGγτννμrμntτΞlGtopTquΞrkTpΞτrGproγuαtτonGαrossGsμαtτonsGτnGppGαollτsτonsGΞtGOsqrt{s}GfG_G
mΞtρrm{}μ’}PUGEuropeanpPhysicalpJournalpCSG2013SG_ZSGX 4.2 102

528 |μΞrαρGνorGΞGlτπρtGαρΞrπμγGqτππsGΥosonGτnGtopGquΞrkGγμαΞysGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG_d}μ’GPUG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 101

527 lv|GtrΞαkτnπGpμrνormΞnαμGrμsultsGνromGμΞrlyGuqlGopμrΞtτonUGEuropeanpPhysicalpJournalpCSG2010SG_WSGXX^]TXXbY4.2 99

526 vμΞsurμmμntGoνGtρμGγτννμrμntτΞlGαrossGsμαtτonGνorGtopGquΞrkGpΞτrGproγuαtτonGτnGppGαollτsτonsGΞtG
[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2015SG_]SG][Y 4.2 98

525 |μΞrαρμsGνorGlonπTlτvμγGαρΞrπμγGpΞrtταlμsGτnGppGαollτsτonsGΞtGOGsqrt{s}GPGf_GΞnγGaG}μ’UGJournalpofpHighp
EnergypPhysicsSG2013SGYWXZSGX 5.4 96

524 |τnπulΞrGtμrmsGoνGρμlτατtyGΞmplτtuγμsGΞtGonμGloopGτnGzlmGΞnγGtρμGsoνtGlτmτtGoνGtρμGαrossGsμαtτonsGoνG
multτTpΞrtonGproαμssμsUGNuclearpPhysicspBSG1994SG[YWSG]]WT]^[ 2.8 95

523 vτssτnπGtrΞnsvμrsμGμnμrπyGpμrνormΞnαμGoνGtρμGlv|GγμtμαtorUGJournalpofpInstrumentationSG2011SG^SGyWbWWXTyWbWWX1 94

522 |μΞrαρGνorGsupμrsymmμtryGτnGρΞγronταGντnΞlGstΞtμsGusτnπGvG}YGτnGppGαollτsτonsGΞtGOGsqrt{s}f_GPG}μ’UG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 92

521 lρΞrπμγGpΞrtταlμGmultτplτατtτμsGτnGppGτntμrΞαtτonsGΞtGOGsqrtG{s}GfGWUbGPSGYUZ^SGΞnγG_G}μ’UGJournalpofpHighp
EnergypPhysicsSG2011SGYWXXSGX 5.4 89

520 mμpμnγμnαμGonGpsμuγorΞpτγτtyGΞnγGonGαμntrΞlτtyGoνGαρΞrπμγGρΞγronGproγuαtτonGτnGyΥyΥGαollτsτonsG
ΞtGOGsqrtG{{{s≥{tμxt{ww}}}}}GfGYU_^GPG}μ’UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 87

519 vΞtαρτnπGoνGsτnπlyTGΞnγGγouΥlyTunrμsolvμγGlτmτtsGoνGtrμμTlμvμlGzlmGsquΞrμγGmΞtrτxGμlμmμntsUG
JournalpofpHighpEnergypPhysicsSG2005SGYWW]SGWY[TWY[ 5.4 87

518 yμrνormΞnαμGoνGtρμGlv|GmτssτnπGtrΞnsvμrsμGmomμntumGrμαonstruαtτonGτnGppGγΞtΞGΞtGâ��sGfGaG}μ’UG
JournalpofpInstrumentationSG2015SGXWSGyWYWW^TyWYWW^ 1 84

517
|μΞrαρGνorGsupμrsymmμtryGτnGρΞγronταGντnΞlGstΞtμsGwτtρGmτssτnπGtrΞnsvμrsμGμnμrπyGusτnπGtρμG
vΞrτΞΥlμsGΞnγGΥTquΞrkGmultτplτατtyGτnGppGαollτsτonsGΞtG[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG
2013SG_ZSGY]^a

4.2 82

516 |μΞrαρGνorGnμwGpρysταsGτnGtρμGmultτψμtGΞnγGmτssτnπGtrΞnsvμrsμGmomμntumGντnΞlGstΞtμGτnG
protonTprotonGαollτsτonsGΞtGOGsqrt{s}GPGfGaG}μ’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 81

Zoltan Trocsanyi

4



515 yμrνormΞnαμGoνGˇ�qTlμptonGrμαonstruαtτonGΞnγGτγμntτνταΞtτonGτnGlv|UGJournalpofpInstrumentationSG
2012SG_SGyWXWWXTyWXWWX 1 81

514
xnμTloopGrΞγτΞtτvμGαorrμαtτonsGtoGtρμGρμlτατtyGΞmplτtuγμsGoνGzlmGproαμssμsGτnvolvτnπGνourGquΞrksG
ΞnγGonμGπluonUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG1994SG
ZZ^SG]YbT]Z^

4.2 81

513 jGsuΥtrΞαtτonGsαρμmμGνorGαomputτnπGzlmGψμtGαrossGsμαtτonsGΞtGwwuxcGrμπulΞrτzΞtτonGoνGγouΥlyTrμΞlG
μmτssτonsUGJournalpofpHighpEnergypPhysicsSG2007SGYWW_SGW_WTW_W 5.4 79

512 |trΞnπμGpΞrtταlμGproγuαtτonGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfGWUbGPGΞnγG_G}μ’UGJournalpofpHighpEnergyp
PhysicsSG2011SGYWXXSGX 5.4 78

511 vμΞsurμmμntsGoνGpropμrtτμsGoνGtρμGqτππsGΥosonGγμαΞyτnπGτntoGtρμGνourTlμptonGντnΞlGstΞtμGτnGppG
αollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 77

510 |μΞrαρμsGνorGnμwGpρysταsGusτnπGtρμGtt´flGτnvΞrτΞntGmΞssGγτstrτΥutτonGτnGppGαollτsτonsGΞtGâ��sfaG}μ’UG
PhysicalpReviewpLettersSG2013SGXXXSGYXXaW[ 7.4 76

509 |μΞrαρGνorGmΞssτvμGrμsonΞnαμsGτnGγτψμtGsystμmsGαontΞτnτnπGψμtsGtΞππμγGΞsG–GorG±GΥosonGγμαΞysGτnGppG
αollτsτonsGΞtGOGsqrt{s}GPGfGaG}μ’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 74

508 }ρμGpμrνormΞnαμGoνGtρμGlv|GmuonGγμtμαtorGτnGprotonTprotonGαollτsτonsGΞtGâ��sfG_G}μ’GΞtGtρμGuqlUG
JournalpofpInstrumentationSG2013SGaSGyXXWWYTyXXWWY 1 74

507 |μΞrαρGνorGΞGqτππsGΥosonGτnGtρμGmΞssGrΞnπμGνromGX[]GtoGXWWWGpμ’GγμαΞyτnπGtoGΞGpΞτrGoνG–GorG±G
ΥosonsUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 73

506 vμΞsurμmμntGoνGψμtGνrΞπmμntΞtτonGτntoGαρΞrπμγGpΞrtταlμsGτnGppGΞnγGyΥyΥGαollτsτonsGΞtGOG
sqrt{{{s≥{mΞtρrm{ww}}}}}GfGYU_^GPG}μ’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 73

505 |tuγyGoνGtρμGproγuαtτonGoνGαρΞrπμγGpτonsSGkΞonsSGΞnγGprotonsGτnGpyΥGαollτsτonsGΞtG[oormulΞcGsμμG
tμxt−]UWY[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2014SG_[SGYa[_ 4.2 71

504 jGnμwGΥosonGwτtρGΞGmΞssGoνGXY]Gpμ’GoΥsμrvμγGwτtρGtρμGlv|GμxpμrτmμntGΞtGtρμGuΞrπμGqΞγronG
lollτγμrUGScienceSG2012SGZZaSGX]^bT_] 33.3 71

503 |μΞrαρGνorGnμutrΞlGv||vGqτππsGΥosonsGγμαΞyτnπGtoGΞGpΞτrGoνGtΞuGlμptonsGτnGppGαollτsτonsUGJournalpofp
HighpEnergypPhysicsSG2014SGYWX[SGX 5.4 70

502 vμΞsurμmμntGoνGtρμGsτnπlμTtopTquΞrkGtTαρΞnnμlGαrossGsμαtτonGτnGppGαollτsτonsGΞtGOGsqrt{s}f_GPG}μ’UG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 70

501 vμΞsurμmμntGoνGtρμGunγμrlyτnπGμvμntGΞαtτvτtyGΞtGtρμGuqlGwτtρGOGsqrtG{s}GfG_GPG}μ’GΞnγGαompΞrτsonG
wτtρGOGsqrtG{s}GfGWUbGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 70

500 sVˇ�GΞnγGˇ�OY|PGproγuαtτonGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG_{tμxt{}μv}}GPUGJournalpofpHighpEnergypPhysicsSG
2012SGYWXYSGX 5.4 69

499 jGsuΥtrΞαtτonGsαρμmμGνorGαomputτnπGzlmGψμtGαrossGsμαtτonsGΞtGwwuxcGrμπulΞrτzΞtτonGoνGrμΞlTvτrtuΞlG
μmτssτonUGJournalpofpHighpEnergypPhysicsSG2007SGYWW_SGW]YTW]Y 5.4 68

498 |tuγτμsGoνGγτψμtGtrΞnsvμrsμGmomμntumGΥΞlΞnαμGΞnγGpsμuγorΞpτγτtyGγτstrτΥutτonsGτnGpyΥGαollτsτonsGΞtG
Osqrt{s≥{mΞtρrm{ww}}}GfG]UWYPGOStμxtG{}μ’}PUGEuropeanpPhysicalpJournalpCSG2014SG_[SGX 4.2 67
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497 |tuγyGoνG±GkosonGyroγuαtτonGτnGyΥyΥGlollτsτonsGΞtGâ��|OwwPfYU_^G}μ’UGPhysicalpReviewpLettersSG2011SG
XW^SGYXYZWX 7.4 66

496 |μΞrαρGνorGΞnomΞlousGproγuαtτonGoνGmultτlμptonGμvμntsGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG_S}μ’GPUG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 65

495 lρΞrπμγTpΞrtταlμGnuαlμΞrGmoγτνταΞtτonGνΞαtorsGτnGyΥyΥGΞnγGpyΥGαollτsτonsGΞtGOG
sqrt{s≥{mΞtρrm{w}dmΞtρrm{w}}}f]UWYGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 64

494 vμΞsurμmμntGoνGtρμGOGmΞtρrm{t}ovμrlτnμ{mΞtρrm{t}}GPGproγuαtτonGαrossGsμαtτonGτnGtρμGγτlμptonG
αρΞnnμlGτnGppGαollτsτonsGΞtGOGsqrt{s}f_GPG}μ’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 64

493 |μΞrαρGνorGρτπρTmΞssGrμsonΞnαμsGτnGγτlμptonGντnΞlGstΞtμsGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG
}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 63

492 xΥsμrvΞtτonGoνGtρμGΞssoατΞtμγGproγuαtτonGoνGΞGsτnπlμGtopGquΞrkGΞnγGΞG–GΥosonGτnGppGαollτsτonsGΞtG
sqrt[s−GfGaG}μ’UGPhysicalpReviewpLettersSG2014SGXXYSGYZXaWY 7.4 62

491 nxtrΞαtτonGΞnγGvΞlτγΞtτonGoνGΞGnμwGsμtGoνGlv|GpytρτΞaGtunμsGνromGunγμrlyτnπTμvμntGmμΞsurμmμntsUG
EuropeanpPhysicalpJournalpCSG2020SGaWSG[ 4.2 61

490 |tuγyGoνGγouΥlμGpΞrtonGsαΞttμrτnπGusτnπG–GRGYTψμtGμvμntsGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}GPGfG_G
}μ’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 61

489 |tuγτμsGoνGΞzτmutρΞlGγτρΞγronGαorrμlΞtτonsGτnGultrΞTαμntrΞlGyΥyΥGαollτsτonsGΞtGOGsqrt{{{s≥{wwG}}}}GPG
fYU_^G}μ’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 60

488 |μΞrαρGνorGmΞssτvμGrμsonΞnαμsGγμαΞyτnπGτntoGpΞτrsGoνGΥoostμγGΥosonsGτnGsμmτTlμptonταGντnΞlGstΞtμsG
ΞtGOGsqrt{s}GPGfGaG}μ’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 59

487 |upprμssτonGΞnγGΞzτmutρΞlGΞnτsotropyGoνGpromptGΞnγGnonpromptG[oormulΞcGsμμGtμxt−GproγuαtτonGτnG
yΥyΥGαollτsτonsGΞtG[oormulΞcGsμμGtμxt−[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2017SG__SGY]Y 4.2 58

486 |μΞrαρGνorGtopTquΞrkGpΞrtnμrsGwτtρGαρΞrπμG]VZGτnGtρμGsΞmμTsτπnGγτlμptonGντnΞlGstΞtμUGPhysicalpReviewp
LettersSG2014SGXXYSGX_XaWX 7.4 58

485 |μΞrαρGνorGΞnomΞlousGOGtovμrlτnμGtGPGproγuαtτonGτnGtρμGρτπρlyTΥoostμγGΞllTρΞγronταGντnΞlGstΞtμUG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 57

484 xΥsμrvΞtτonGoνGΞGnμwG˛�ΥGΥΞryonUGPhysicalpReviewpLettersSG2012SGXWaSGY]YWWY 7.4 57

483 |tuγyGoνGμxαlusτvμGtwoTpρotonGproγuαtτonGoνG–R–â��GτnGppGαollτsτonsGΞtGOGsqrt{s}f_GPG}μ’GΞnγG
αonstrΞτntsGonGΞnomΞlousGquΞrtταGπΞuπμGαouplτnπsUGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 56

482 vμΞsurμmμntGoνGtρμG–R–â��GαrossGsμαtτonGτnGppGαollτsτonsGΞtGOsqrt{s}GfG_mΥox{G}μ’}PGΞnγGlτmτtsGonG
ΞnomΞlousG––˛‡GΞnγG––±GαouplτnπsUGEuropeanpPhysicalpJournalpCSG2013SG_ZSGX 4.2 56

481 uonπTrΞnπμGΞnγGsρortTrΞnπμGγτρΞγronGΞnπulΞrGαorrμlΞtτonsGτnGαμntrΞlGyΥyΥGαollτsτonsGΞtGOGsqrtG
{{{s≥{tμxt{ww}}}}}GPGfGYU_^G}μ’UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 56

480 |μΞrαρGνorGΞGstΞnγΞrγGmoγμlGqτππsGΥosonGproγuαμγGτnGΞssoατΞtτonGwτtρGΞGtopTquΞrkGpΞτrGΞnγG
γμαΞyτnπGtoGΥottomGquΞrksGusτnπGΞGmΞtrτxGμlμmμntGmμtρoγUGEuropeanpPhysicalpJournalpCSG2015SG_]SGY]X 4.2 55
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479 vμΞsurμmμntGoνGtρμGpsμuγorΞpτγτtyGΞnγGαμntrΞlτtyGγμpμnγμnαμGoνGtρμGtrΞnsvμrsμGμnμrπyGγμnsτtyGτnG
yΥTyΥGαollτsτonsGΞtGâ��OsOwwPPfYU_^G}μ’UGPhysicalpReviewpLettersSG2012SGXWbSGX]YZWZ 7.4 55

478 lΞlαulΞtτonGoνGzlmGψμtGαrossGsμαtτonsGΞtGnμxtTtoTlμΞγτnπGorγμrUGNuclearpPhysicspBSG1997SG[a^SGXabTYYZ 2.8 55

477 sμtGproγuαtτonGτnGtρμGlouo{oulwwuxGmμtρoγcGnvμntGsρΞpμsGτnGμlμαtronTposτtronGαollτsτonsUGPhysicalp
ReviewpDSG2016SGb[SG 4.9 54

476 |μΞrαρGνorGnμwGpρμnomμnΞGwτtρGtρμGvΞrτΞΥlμGτnGtρμGΞllTρΞγronταGντnΞlGstΞtμGproγuαμγGτnG
protonTprotonGαollτsτonsGΞtUGEuropeanpPhysicalpJournalpCSG2017SG__SG_XW 4.2 54

475 }ρrμμTsμtGyroγuαtτonGτnGnlμαtronTyosτtronGlollτsτonsGΞtGwμxtTtoTwμxtTtoTuμΞγτnπGxrγμrGjααurΞαyUG
PhysicalpReviewpLettersSG2016SGXX_SGX]YWW[ 7.4 54

474 |μΞrαρGνorGsτπnΞturμsGoνGμxtrΞGγτmμnsτonsGτnGtρμGγτpρotonGmΞssGspμαtrumGΞtGtρμGlΞrπμGρΞγronG
αollτγμrUGPhysicalpReviewpLettersSG2012SGXWaSGXXXaWX 7.4 53

473 |μΞrαρGνorGOG{tμxt{k}}≥{tμxt{s}}√WGPGTgG˛…GRG˛…Gâ��GΞnγGkWGTgG˛…GRG˛…Gâ��GγμαΞysUGJournalpofpHighpEnergypPhysicsSG
2012SGYWXYSGX 5.4 52

472 jnΞlytταGτntμπrΞtτonGoνGrμΞlTvτrtuΞlGαountμrtμrmsGτnGwwuxGψμtGαrossGsμαtτonsGrUGJournalpofpHighpEnergyp
PhysicsSG2008SGYWWaSGXW_TXW_ 5.4 52

471 |μΞrαρGνorGΞGlτπρtGpsμuγosαΞlΞrGqτππsGΥosonGτnGtρμGγτmuonGγμαΞyGαρΞnnμlGτnGppGαollτsτonsGΞtGâ��sGfG_G
}μ’UGPhysicalpReviewpLettersSG2012SGXWbSGXYXaWX 7.4 51

470 vμΞsurμmμntsGoνGγτννμrμntτΞlGΞnγGγouΥlμTγτννμrμntτΞlGmrμllT¯ΞnGαrossGsμαtτonsGτnGprotonTprotonG
αollτsτonsGΞtG[oormulΞcGsμμGtμxt−[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2015SG_]SGX[_ 4.2 50

469 qτππsGΥosonGγμαΞyGτntoGΥTquΞrksGΞtGwwuxGΞααurΞαyUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 50

468
vμΞsurμmμntGoνGtρμGrΞtτoGoνGtρμGτnαlusτvμGZTψμtGαrossGsμαtτonGtoGtρμGτnαlusτvμGYTψμtGαrossGsμαtτonGτnG
ppGαollτsτonsGΞtGOsqrt{s}GfG_GmΞtρrm{}μ’}PGΞnγGντrstGγμtμrmτnΞtτonGoνGtρμGstronπGαouplτnπGαonstΞntGτnG
tρμG}μ’GrΞnπμUGEuropeanpPhysicalpJournalpCSG2013SG_ZSGX

4.2 50

467
|μΞrαρGνorGnΞrrowGΞnγGΥroΞγGγτψμtGrμsonΞnαμsGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’GΞnγG
αonstrΞτntsGonGγΞrkGmΞttμrGmμγτΞtorsGΞnγGotρμrGnμwGpΞrtταlμsUGJournalpofpHighpEnergypPhysicsSG2018SG
YWXaSGX

5.4 50

466 |μΞrαρGνorGΞGstΞnγΞrγTmoγμlTlτkμGqτππsGΥosonGwτtρGΞGmΞssGτnGtρμGrΞnπμGX[]GtoGXWWWGpμ’GΞtGtρμGuqlUG
EuropeanpPhysicalpJournalpCSG2013SG_ZSGY[^b 4.2 49

465 jGsuΥtrΞαtτonGsαρμmμGνorGαomputτnπGzlmGψμtGαrossGsμαtτonsGΞtGwwuxcGτntμπrΞtτnπGtρμGsuΥtrΞαtτonG
tμrmsGrUGJournalpofpHighpEnergypPhysicsSG2008SGYWWaSGW[YTW[Y 5.4 49

464 wuαlμΞrGμννμαtsGonGtρμGtrΞnsvμrsμGmomμntumGspμαtrΞGoνGαρΞrπμγGpΞrtταlμsGτnGpyΥGαollτsτonsGΞtG
[oormulΞcGsμμGtμxt−[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2015SG_]SGYZ_ 4.2 48

463 vμΞsurμmμntGoνGtρμGtTαρΞnnμlGsτnπlμTtopTquΞrkGproγuαtτonGαrossGsμαtτonGΞnγGoνGtρμG|’GtΥ|GltvG
mΞtrτxGμlμmμntGτnGppGαollτsτonsGΞtGOGsqrt{s}GPGfGaG}μ’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 48

462 vμΞsurμmμntGoνGtρμGOG{{rmGt}ΥΞr{rmGt}}GPGproγuαtτonGαrossGsμαtτonGΞnγGtρμGtopGquΞrkGmΞssGτnGtρμG
γτlμptonGαρΞnnμlGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG_GPG}μ’UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 48
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461 vμΞsurμmμntGoνGtρμGkWGproγuαtτonGαrossGsμαtτonGτnGppGαollτsτonsGΞtGsqrt[s−GfG_G}μ’UGPhysicalpReviewp
LettersSG2011SGXW^SGY]YWWX 7.4 48

460 wμxtTtoTuμΞγτnπGxrγμrGlΞlαulΞtτonGoνGoourTsμtG|ρΞpμG’ΞrτΞΥlμsUGPhysicalpReviewpLettersSG1997SG_bSGZ^W[TZ^W_7.4 48

459 |μΞrαρGνorGγΞrkGmΞttμrGproγuαμγGwτtρGΞnGμnμrπμtταGψμtGorGΞGρΞγronταΞllyGγμαΞyτnπG–GorG±GΥosonGΞtGOG
sqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 46

458 |μΞrαρGνorGνlΞvorTαρΞnπτnπGnμutrΞlGαurrμntsGτnGtopTquΞrkGγμαΞysGtGTgG±qGτnGppGαollτsτonsGΞtGsqrt[s−GfGaG
}μ’UGPhysicalpReviewpLettersSG2014SGXXYSGX_XaWY 7.4 46

457 vμΞsurμmμntGoνGtρμGrμlΞtτvμGpromptGproγuαtτonGrΞtμGoνGΞnγGτnGppGαollτsτonsGΞtG[oormulΞcGsμμGtμxt−UG
EuropeanpPhysicalpJournalpCSG2012SG_YSGYY]X 4.2 46

456 |μΞrαρGνorGnμwGpρysταsGwτtρGsΞmμTsτπnGτsolΞtμγGγτlμptonGμvμntsGwτtρGψμtsGΞnγGmτssτnπGtrΞnsvμrsμG
μnμrπyGΞtGtρμGuqlUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 46

455 |μΞrαρGνorGnμwGpρysταsGwτtρGψμtsGΞnγGmτssτnπGtrΞnsvμrsμGmomμntumGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG_GPG
}μ’UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 46

454 lomΥτnμγGsμΞrαρGνorGμlμαtrowμΞkGproγuαtτonGoνGαρΞrπτnosGΞnγGnμutrΞlτnosGτnGprotonTprotonG
αollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 45

453 nxαlusτvμG˛‡˛‡GTgG˛…GRG˛…Gâ��GproγuαtτonGτnGprotonTprotonGαollτsτonsGΞtGOGsqrtG{s}GfG{_}GPG}μ’UGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 45

452 |μΞrαρGνorGtρμGΞssoατΞtμγGproγuαtτonGoνGtρμGqτππsGΥosonGwτtρGΞGtopTquΞrkGpΞτrUGJournalpofpHighp
EnergypPhysicsSG2014SGYWX[SGX 5.4 45

451
|μΞrαρGνorGμxαlusτvμGorGsμmτTμxαlusτvμG˛‡˛‡GproγuαtτonGΞnγGoΥsμrvΞtτonGoνGμxαlusτvμGΞnγG
sμmτTμxαlusτvμGμRμâ��GproγuαtτonGτnGppGαollτsτonsGΞtGOGsqrt{s}f_GPG}μ’UGJournalpofpHighpEnergypPhysicsSG
2012SGYWXYSGX

5.4 45

450 vμΞsurμmμntGoνGtρμGsumGoνG––GΞnγG–±GproγuαtτonGwτtρG–RγτψμtGμvμntsGτnGppGαollτsτonsGΞtG
[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2013SG_ZSGYYaZ 4.2 45

449 |μΞrαρGνorGsupμrsymmμtryGτnGppGαollτsτonsGΞtGâ��_G}μ’GτnGμvμntsGwτtρGtwoGpρotonsGΞnγGmτssτnπG
trΞnsvμrsμGμnμrπyUGPhysicalpReviewpLettersSG2011SGXW^SGYXXaWY 7.4 45

448 vμΞsurμmμntGoνGtρμG OZa_YPGproγuαtτonGαrossGsμαtτonGvτΞGγμαΞysGtoGsVˇ�ˇ�GRGˇ�Gâ��GτnGppGαollτsτonsGΞtGOG
sqrt{s}f_GPG}μ’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 44

447 |μΞrαρGνorGρμΞvyGΥottomTlτkμGquΞrksGτnG[UbGνΥâ��XGoνGppGαollτsτonsGΞtGOGsqrtG{s}GfG_GPG}μ’UGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 44

446 jGsuΥtrΞαtτonGsαρμmμGνorGαomputτnπGzlmGψμtGαrossGsμαtτonsGΞtGwwuxcGτntμπrΞtτnπGtρμGτtμrΞtμγG
sτnπlyTunrμsolvμγGsuΥtrΞαtτonGtμrmsUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 44

445 lρΞrπμγGpΞrtταlμGtrΞnsvμrsμGmomμntumGspμαtrΞGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfGWUbGPGΞnγG_G}μ’UG
JournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 44

444 |μΞrαρGνorGkOsPOWPGTgG˛…RG˛…TGΞnγGkOWPGTgG˛…RG˛…TGγμαΞysGτnGppGαollτsτonsGΞtGsqrt[s−GfG_G}μ’UGPhysicalpReviewp
LettersSG2011SGXW_SGXbXaWY 7.4 44
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443 vμΞsurμmμntGoνGtρμGOGtovμrlτnμ{t}GPGproγuαtτonGαrossGsμαtτonGτnGtρμGγτlμptonGαρΞnnμlGτnGppGαollτsτonsG
ΞtGOGsqrt{s}GPGfGaG}μ’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 43

442 vμΞsurμmμntGoνGtρμGγτννμrμntτΞlGΞnγGγouΥlμTγτννμrμntτΞlGmrμllT¯ΞnGαrossGsμαtτonsGτnGprotonTprotonG
αollτsτonsGΞtGOGsqrt{s}GPGfG_G}μ’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 43

441 |μΞrαρGνorGlμptonταGγμαΞysGoνG–hGΥosonsGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG{_}GPG}μ’UGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 43

440 nvμntGΞαtτvτtyGγμpμnγμnαμGoνGOG¯GPOn|PGproγuαtτonGτnGOGsqrt{{{s≥{wwG}}}}GPGfG]UWYG}μ’GpyΥGΞnγGOGsqrt{s}GPG
fGYU_^G}μ’GppGαollτsτonsUGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 42

439 |μΞrαρGνorGΞγγτtτonΞlGnμutrΞlGv||vGqτππsGΥosonsGτnGtρμGˇ�Gˇ�GντnΞlGstΞtμGτnGprotonTprotonGαollτsτonsGΞtG
OGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 42

438
vμΞsurμmμntGoνGtρμGτnαlusτvμGZTψμtGproγuαtτonGγτννμrμntτΞlGαrossGsμαtτonGτnGprotonTprotonGαollτsτonsG
ΞtG_G}μ’´ ΞnγGγμtμrmτnΞtτonGoνGtρμGstronπGαouplτnπGαonstΞntGτnGtρμG}μ’´ rΞnπμUGEuropeanpPhysicalp
JournalpCSG2015SG_]SGXa^

4.2 41

437 vμΞsurμmμntGoνGpromptGsVˇ�GpΞτrGproγuαtτonGτnGppGαollτsτonsGΞtGOGsqrt{s}GPGfG_G}μvUGJournalpofpHighp
EnergypPhysicsSG2014SGYWX[SGX 5.4 41

436 |μΞrαρGνorGμlμαtrowμΞkGproγuαtτonGoνGαρΞrπτnosGΞnγGnμutrΞlτnosGusτnπGlμptonταGντnΞlGstΞtμsGτnGppG
αollτsτonsGΞtGOGsqrt{s}f_GPG}μ’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 41

435 vμΞsurμmμntGoνGtρμGτnμlΞstταGprotonTprotonGαrossGsμαtτonGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighp
EnergypPhysicsSG2018SGYWXaSGX 5.4 41

434 |μΞrαρGνorGμlμαtrowμΞkGproγuαtτonGoνGαρΞrπτnosGΞnγGnμutrΞlτnosGτnGmultτlμptonGντnΞlGstΞtμsGτnG
protonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 40

433 |tuγτμsGoνGψμtGmΞssGτnGγτψμtGΞnγG–V±GRGψμtGμvμntsUGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 39

432 |tuγyGoνGtρμGunγμrlyτnπGμvμntGΞtGνorwΞrγGrΞpτγτtyGτnGppGαollτsτonsGΞtGOG
sqrt{s}fWUbSYU_^SdmΞtρrm{Ξnγ}d_dmΞtρrm{}μ’}GPUGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 39

431 vμΞsurμmμntGoνGtρμG±±GproγuαtτonGαrossGsμαtτonGΞnγGsμΞrαρGνorGΞnomΞlousGαouplτnπsGτnGYâ��Yâ��hGντnΞlG
stΞtμsGτnGppGαollτsτonsGΞtGOGsqrt{s}f_GPG}μ’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 39

430 }opGquΞrkGpΞτrGproγuαtτonGτnGΞssoατΞtτonGwτtρGΞGψμtGΞtGwuxGΞααurΞαyGwτtρGpΞrtonGsρowμrτnπUGPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG2011SG_W]SG_^TaX 4.2 39

429 |μΞrαρGνorGsΞmμTsτπnGtopTquΞrkGpΞτrGproγuαtτonGΞtGOGsqrtG{s}GfG_GPG}μ’GΞnγGlτmτtsGonGνlΞvourGαρΞnπτnπG
nμutrΞlGαurrμntsGτnGtρμGtopGsμαtorUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 39

428 |μΞrαρGνorGnΞturΞlGΞnγGsplτtGsupμrsymmμtryGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’GτnGντnΞlG
stΞtμsGwτtρGψμtsGΞnγGmτssτnπGtrΞnsvμrsμGmomμntumUGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 39

427 |μΞrαρGνorGnμwGpρysταsGτnGμvμntsGwτtρGsΞmμTsτπnGγτlμptonsGΞnγGψμtsGτnGppGαollτsτonsGΞtGOGsqrt{s}GPGfGaG
}μ’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 38

426 |μΞrαρGνorGmταrosαopταGΥlΞαkGρolμsGτnGppGαollτsτonsGΞtGOGsqrt{s}faGPG}μ’UGJournalpofpHighpEnergypPhysics
SG2013SGYWXZSGX 5.4 38

(2013-2014)
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425 vμΞsurμmμntGoνGpromptGˇ�OY|PGtoGsVˇ�GyτμlγGrΞtτosGτnGyΥTyΥGΞnγGpTpGαollτsτonsGΞtG
sqrt[sww−fYU_^GG}μ’UGPhysicalpReviewpLettersSG2014SGXXZSGY^YZWX 7.4 38

424 |μΞrαρGνorGtopGsquΞrkGΞnγGqτππsτnoGproγuαtτonGusτnπGγτpρotonGqτππsGΥosonGγμαΞysUGPhysicalpReviewp
LettersSG2014SGXXYSGX^XaWY 7.4 38

423 vμΞsurμmμntGoνGtρμGlμptonGαρΞrπμGΞsymmμtryGτnGτnαlusτvμG–GproγuαtτonGτnGppGαollτsτonsGΞtGOGsqrtG{s}G
fG_d{tμxt{}μ’}}GPUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 38

422 vμΞsurμmμntGoνGtρμG[oormulΞcGsμμGtμxt−GαrossGsμαtτonGτnGppGαollτsτonsGΞtG[oormulΞcGsμμGtμxt−G}μ’ΞnγG
lτmτtsGonGΞnomΞlousGπΞuπμGαouplτnπsUGEuropeanpPhysicalpJournalpCSG2016SG_^SG[WX 4.2 38

421
lonstrΞτntsGonGpΞrtonGγτstrτΥutτonGνunαtτonsGΞnγGμxtrΞαtτonGoνGtρμGstronπGαouplτnπGαonstΞntGνromG
tρμGτnαlusτvμGψμtGαrossGsμαtτonGτnGppGαollτsτonsGΞtG[oormulΞcGsμμGtμxt−[oormulΞcGsμμGtμxt−UGEuropeanp
PhysicalpJournalpCSG2015SG_]SGYaa

4.2 37

420 vμΞsurμmμntGoνGtρμGγτννμrμntτΞlGαrossGsμαtτonGΞnγGαρΞrπμGΞsymmμtryGνorGτnαlusτvμG[oormulΞcGsμμG
tμxt−GproγuαtτonGΞtG[oormulΞcGsμμGtμxt−G}μ’UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[^b 4.2 37

419 vμΞsurμmμntGoνGΞssoατΞtμγG–GRGαρΞrmGproγuαtτonGτnGppGαollτsτonsGΞtGOGsqrt{s}GPGfG_G}μ’UGJournalpofp
HighpEnergypPhysicsSG2014SGYWX[SGX 5.4 37

418 sμtGproγuαtτonGrΞtμsGτnGΞssoατΞtτonGwτtρG–GΞnγG±GΥosonsGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG_G{tμxt{}μ’}}GPUG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 37

417 vμΞsurμmμntGoνGmΞssμsGτnGtρμG[oormulΞcGsμμGtμxt−GsystμmGΥyGkτnμmΞtταGμnγpoτntsGτnGppGαollτsτonsGΞtG
[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2013SG_ZSGY[b[ 4.2 37

416 |μΞrαρGνorGnΞrrowGrμsonΞnαμsGΞnγGquΞntumGΥlΞαkGρolμsGτnGτnαlusτvμGΞnγGΥTtΞππμγGγτψμtGmΞssGspμαtrΞG
νromGppGαollτsτonsGΞtGOGsqrt{s}f_GPG}μ’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 37

415 vμΞsurμmμntGoνGpsμuγorΞpτγτtyGγτstrτΥutτonsGoνGαρΞrπμγGpΞrtταlμsGτnGprotonâ��protonGαollτsτonsGΞtG
Osqrt{s}GfGaPG}μ’GΥyGtρμGlv|GΞnγG}x}nvGμxpμrτmμntsUGEuropeanpPhysicalpJournalpCSG2014SG_[SGX 4.2 37

414 vμΞsurμmμntsGoνGqτππsGΥosonGpropμrtτμsGτnGtρμGγτpρotonGγμαΞyGαρΞnnμlGτnGprotonTprotonGαollτsτonsG
ΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 37

413 vμΞsurμmμntGoνGpromptGΞnγGnonpromptGαρΞrmonτumGsupprμssτonGτnGαollτsτonsGΞtG]UWYUGEuropeanp
PhysicalpJournalpCSG2018SG_aSG]Wb 4.2 37

412 vμΞsurμmμntGoνGtρμGtopTquΞrkGmΞssGτnGOmΞtρrm{t}ovμrlτnμ{mΞtρrm{t}}PGμvμntsGwτtρGγτlμptonGντnΞlG
stΞtμsGτnGppGαollτsτonsGΞtGOsqrt{s}f_GmΥox{}μ’}PUGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 36

411 jnΞlytταGτntμπrΞtτonGoνGrμΞlTvτrtuΞlGαountμrtμrmsGτnGwwuxGψμtGαrossGsμαtτonsGrrUGJournalpofpHighp
EnergypPhysicsSG2009SGYWWbSGW_bTW_b 5.4 36

410 oτrstGmμΞsurμmμntGoνGtρμGunγμrlyτnπGμvμntGΞαtτvτtyGΞtGtρμGuqlGwτtρGOsqrt{s}GfGWUbPG}μ’UGEuropeanp
PhysicalpJournalpCSG2010SG_WSG]]]T]_Y 4.2 36

409 zlmGrΞγτΞtτvμGαorrμαtτonsGtoGpromptGγτpρotonGproγuαtτonGτnGΞssoατΞtτonGwτtρGΞGψμtGΞtGρΞγronG
αollτγμrsUGJournalpofpHighpEnergypPhysicsSG2003SGYWWZSGW]bTW]b 5.4 36

408 vμΞsurμmμntGoνGtρμGγouΥlμTγτννμrμntτΞlGτnαlusτvμGψμtGαrossGsμαtτonGτnGprotonTprotonGαollτsτonsGΞtG
[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[]X 4.2 36
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407 |μΞrαρGνorGγτsΞppμΞrτnπGtrΞαksGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}faGPG}μ’UGJournalpofpHighpEnergyp
PhysicsSG2015SGYWX]SGX 5.4 35

406 vμΞsurμmμntGoνGγτννμrμntτΞlGαrossGsμαtτonsGνorGqτππsGΥosonGproγuαtτonGτnGtρμGγτpρotonGγμαΞyG
αρΞnnμlGτnGppGαollτsτonsGΞtG[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SGXZ 4.2 35

405 |μΞrαρGνorGtρμGstΞnγΞrγGmoγμlGqτππsGΥosonGproγuαμγGτnGΞssoατΞtτonGwτtρGΞGtopTquΞrkGpΞτrGτnGppG
αollτsτonsGΞtGtρμGuqlUGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 35

404
|μΞrαρGνorGtρτrγTπμnμrΞtτonGsαΞlΞrGlμptoquΞrksGΞnγGρμΞvyGrτπρtTρΞnγμγGnμutrτnosGτnGντnΞlGstΞtμsGwτtρG
twoGtΞuGlμptonsGΞnγGtwoGψμtsGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergyp
PhysicsSG2017SGYWX_SGX

5.4 35

403
vμΞsurμmμntGoνGtρμGOmΞtρrm{{tΥΞr{t}}}PGproγuαtτonGαrossGsμαtτonGτnGppGαollτsτonsGΞtGOsqrt{s}f_PG}μ’G
usτnπGtρμGkτnμmΞtταGpropμrtτμsGoνGμvμntsGwτtρGlμptonsGΞnγGψμtsUGEuropeanpPhysicalpJournalpCSG2011SG
_XSGX

4.2 35

402 jlτπnmμntGoνGtρμGlv|GsτlταonGtrΞαkμrGγurτnπGαommτssτonτnπGwτtρGαosmταGrΞysUGJournalpofp
InstrumentationSG2010SG]SG}WZWWbT}WZWWb 1 35

401
vμΞsurμmμntGΞnγGzlmGΞnΞlysτsGoνGγouΥlμTγτννμrμntτΞlGτnαlusτvμGψμtGαrossGsμαtτonsGτnGppGαollτsτonsGΞtG
OGsqrt{s}faGPG}μ’GΞnγGαrossGsμαtτonGrΞtτosGtoGYU_^GΞnγG_G}μ’UGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 34

400 |μΞrαρGνorGnμwGpρysταsGτnGsΞmμTsτπnGγτlμptonGμvμntsGτnGprotonTprotonGαollτsτonsGΞtG[oormulΞcGsμμG
tμxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[Zb 4.2 34

399 |μΞrαρGνorGmταrosαopταGΥlΞαkGρolμsGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG{tμxt{_}μ’}}GPUGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 34

398 |μΞrαρGνorGρμΞvyGstΞΥlμGαρΞrπμγGpΞrtταlμsGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG_d{tμxt{}μ’}}GPUGJournalpofp
HighpEnergypPhysicsSG2011SGYWXXSGX 5.4 34

397 rγμntτνταΞtτonGΞnγGντltμrτnπGoνGunαρΞrΞαtμrτstταGnoτsμGτnGtρμGlv|GρΞγronGαΞlorτmμtμrUGJournalpofp
InstrumentationSG2010SG]SG}WZWX[T}WZWX[ 1 34

396 |μΞrαρGνorGγμαΞysGoνGstoppμγGlonπTlτvμγGpΞrtταlμsGproγuαμγGτnGprotonTprotonGαollτsτonsGΞtG[oormulΞcG
sμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2015SG_]SGX]X 4.2 33

395 |μΞrαρGνorGnμwGpρysταsGτnGμvμntsGwτtρGsΞmμTsτπnGγτlμptonsGΞnγGΥGψμtsGτnGppGαollτsτonsGΞtGOGsqrt{s}faGPG
}μ’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 33

394 rγμntτνταΞtτonGtμαρnτquμsGνorGρτπρlyGΥoostμγG–GΥosonsGtρΞtGγμαΞyGτntoGρΞγronsUGJournalpofpHighp
EnergypPhysicsSG2014SGYWX[SGX 5.4 32

393 |μΞrαρGνorGrμsonΞnαμsGτnGtρμGγτlμptonGmΞssGγτstrτΥutτonGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG_GPG}μ’UGJournalp
ofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 32

392 |μΞrαρGνorGsupμrsymmμtryGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG_GPG}μ’GτnGμvμntsGwτtρGΞGsτnπlμGlμptonSGψμtsSG
ΞnγGmτssτnπGtrΞnsvμrsμGmomμntumUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 32

391 vμΞsurμmμntGoνGtρμGmrμllT¯ΞnGαrossGsμαtτonGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG_GPG}μ’UGJournalpofpHighp
EnergypPhysicsSG2011SGYWXXSGX 5.4 32

390 yμrνormΞnαμGΞnγGopμrΞtτonGoνGtρμGlv|GμlμαtromΞπnμtταGαΞlorτmμtμrUGJournalpofpInstrumentationSG
2010SG]SG}WZWXWT}WZWXW 1 31

(2010-2015)
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389 vμΞsurμmμntGoνGtρμGOGmΞtρrm{t}ovμrlτnμ{mΞtρrm{t}}GPGproγuαtτonGαrossGsμαtτonGτnGtρμGμ˛…GαρΞnnμlGτnG
protonTprotonGαollτsτonsGΞtGOGsqrt{s}f_GPGΞnγGaG}μ’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 30

388 |μΞrαρGτnGlμptonταGαρΞnnμlsGνorGρμΞvyGrμsonΞnαμsGγμαΞyτnπGtoGlonπTlτvμγGnμutrΞlGpΞrtταlμsUGJournalpofp
HighpEnergypPhysicsSG2013SGYWXZSGX 5.4 30

387 rnαlusτvμGΥTψμtGproγuαtτonGτnGppGαollτsτonsGΞtGOsqrtG{s}GfG_}μ’PUGJournalpofpHighpEnergypPhysicsSG2012SG
YWXYSGX 5.4 30

386 xΥsμrvΞtτonGoνG±GγμαΞysGtoGνourGlμptonsGwτtρGtρμGlv|GγμtμαtorGΞtGtρμGuqlUGJournalpofpHighpEnergyp
PhysicsSG2012SGYWXYSGX 5.4 30

385 vμΞsurμmμntGoνGtρμGtopTquΞrkGmΞssGτnGOGmΞtρrm{t}ovμrlτnμ{mΞtρrm{t}}GPGμvμntsGwτtρGlμptonRψμtsG
ντnΞlGstΞtμsGτnGppGαollτsτonsGΞtGOGsqrt{s}f_GPG}μ’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 30

384 vμΞsurμmμntGoνGtρμGunγμrlyτnπGμvμntGτnGtρμGmrμllâ��¯ΞnGproαμssGτnGprotonâ��protonGαollτsτonsGΞtG
Osqrt{s}GfG_~mΥox{}μ’}PUGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 30

383 vμΞsurμmμntsGoνGtρμGproγuαtτonGαrossGsμαtτonGΞnγGtρμGΥrΞnαρτnπGνrΞαtτonSGΞnγGαonstrΞτntsGonG
ΞnomΞlousGtrτplμGπΞuπμGαouplτnπsGΞtUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX^] 4.2 29

382 |μΞrαρGνorGsupμrsymmμtryGτnGντnΞlGstΞtμsGwτtρGmτssτnπGtrΞnsvμrsμGμnμrπyGΞnγGWSGXSGYSGorGâ�¥ZGΥTquΞrkG
ψμtsGτnG_G}μ’GppGαollτsτonsGusτnπGtρμGvΞrτΞΥlμG˛–G}UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 29

381 vμΞsurμmμntGoνGtopGquΞrkTΞntτquΞrkGpΞτrGproγuαtτonGτnGΞssoατΞtτonGwτtρGΞG–GorG±GΥosonGτnGppG
αollτsτonsGΞtG[oormulΞcGsμμGtμxt−[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZW^W 4.2 29

380 vμΞsurμmμntGoνGγτννμrμntτΞlGαrossGsμαtτonsGνorGtρμGproγuαtτonGoνGΞGpΞτrGoνGτsolΞtμγGpρotonsGτnGppG
αollτsτonsGΞtG[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZXYb 4.2 29

379 yμrνormΞnαμGoνGlv|GmuonGrμαonstruαtτonGτnGαosmταTrΞyGμvμntsUGJournalpofpInstrumentationSG2010SG]SG}WZWYYT}WZWYY1 29

378 |μΞrαρGνorGvμαtorTlτkμG}GΞnγGkGquΞrkGpΞτrsGτnGντnΞlGstΞtμsGwτtρGlμptonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofp
HighpEnergypPhysicsSG2018SGYWXaSGX 5.4 29

377 |μΞrαρGνorGsupμrsymmμtryGτnGμvμntsGwτtρGΥGψμtsGΞnγGmτssτnπGtrΞnsvμrsμGmomμntumGΞtGtρμGuqlUG
JournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 28

376 zlmGαorrμαtτonsGtoGpρotonGproγuαtτonGτnGΞssoατΞtτonGwτtρGρΞγronsGτnGμRμâ��GΞnnτρτlΞtτonUGNuclearp
PhysicspBSG1993SGZb[SGXZbTX^a 2.8 28

375 |μΞrαρGνorGlowGmΞssGvμαtorGrμsonΞnαμsGγμαΞyτnπGτntoGquΞrkTΞntτquΞrkGpΞτrsGτnGprotonTprotonG
αollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 28

374 vμΞsurμmμntGoνGtρμGproγuαtτonGαrossGsμαtτonSGtρμGtopGquΞrkGmΞssSGΞnγGtρμGstronπGαouplτnπG
αonstΞntGusτnπGγτlμptonGμvμntsGτnGppGαollτsτonsGΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGZ^a 4.2 27

373 |ρΞpμSGtrΞnsvμrsμGsτzμSGΞnγGαρΞrπμγTρΞγronGmultτplτατtyGoνGψμtsGτnGppGαollτsτonsGΞtGOGsqrt{s}f_d}μ’GPUG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 27

372 vμΞsurμmμntGoνGOG{tμxt{k}}ovμrlτnμG{tμxt{k}}GPGΞnπulΞrGαorrμlΞtτonsGΥΞsμγGonGsμαonγΞryGvμrtμxG
rμαonstruαtτonGΞtGOGsqrtG{s}GfG_S{tμxt{}μ’}}GPUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 27
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371 vμΞsurμmμntGoνGpromptGΞnγGnonpromptG[oormulΞcGsμμGtμxt−GproγuαtτonGτnG[oormulΞcGsμμGtμxt−GΞnγG
[oormulΞcGsμμGtμxt−GαollτsτonsGΞtG[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2017SG__SGY^b 4.2 26

370 vμΞsurμmμntGoνGtρμGαrossGsμαtτonGΞnγGΞnπulΞrGαorrμlΞtτonsGνorGΞssoατΞtμγGproγuαtτonGoνGΞG±GΥosonG
wτtρGΥGρΞγronsGτnGppGαollτsτonsGΞtGOGsqrt{s}GPGfG_G}μ’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 26

369 |μΞrαρμsGνorGsupμrsymmμtryGusτnπGtρμGvG}YGvΞrτΞΥlμGτnGρΞγronταGμvμntsGproγuαμγGτnGppGαollτsτonsGΞtG
aG}μ’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 26

368 |μΞrαρGνorGpρysταsGΥμyonγGtρμGstΞnγΞrγGmoγμlGτnGopposτtμTsτπnGγτlμptonGμvμntsGτnGppGαollτsτonsGΞtGOG
sqrtG{s}GfG_S{tμxt{}μ’}}GPUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 26

367
vμΞsurμmμntGoνGtρμG–TΥosonGρμlτατtyGτnGtopTquΞrkGγμαΞysGνromGOGmΞtρrm{t}ovμrlτnμ{mΞtρrm{t}}GPG
proγuαtτonGτnGlμptonRψμtsGμvμntsGτnGppGαollτsτonsGΞtGOGsqrt{s}f_GPG}μ’UGJournalpofpHighpEnergypPhysicsSG
2013SGYWXZSGX

5.4 25

366 |μΞrαρGνorGtopGsquΞrkGpΞτrGproγuαtτonGτnGppGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’GusτnπGsτnπlμGlμptonG
μvμntsUGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 25

365
vμΞsurμmμntsGoνGtρμG[oormulΞcGsμμGtμxt−[oormulΞcGsμμGtμxt−GproγuαtτonGαrossGsμαtτonsGτnGtρμG
[oormulΞcGsμμGtμxt−GαρΞnnμlGτnGprotonTprotonGαollτsτonsGΞtG[oormulΞcGsμμGtμxt−GΞnγG[oormulΞcGsμμG
tμxt−GΞnγGαomΥτnμγGαonstrΞτntsGonGtrτplμGπΞuπμGαouplτnπsUGEuropeanpPhysicalpJournalpCSG2015SG_]SG]XX

4.2 25

364 |μΞrαρGνorGrμsonΞntGOGmΞtρrm{t}ovμrlτnμ{mΞtρrm{t}}GPGproγuαtτonGτnGlμptonRψμtsGμvμntsGτnGppG
αollτsτonsGΞtGOGsqrt{s}f_GPG}μ’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 25

363 vμΞsurμmμntGoνGtρμGwμΞkGmτxτnπGΞnπlμGusτnπGtρμGνorwΞrγTΥΞαkwΞrγGΞsymmμtryGoνGmrμllT¯ΞnG
μvμntsGτnGαollτsτonsGΞtGaUGEuropeanpPhysicalpJournalpCSG2018SG_aSG_WX 4.2 25

362 |μΞrαρGνorGαρΞrπμγGqτππsGΥosonsGτnGtρμGq´–GTgGˇ�´–˛‰ˇ�GγμαΞyGαρΞnnμlGτnGprotonTprotonGαollτsτonsGΞtGOG
sqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 24

361
lonstrΞτntsGonGtρμGpv||vSGjv|kGmoγμlGΞnγGonGotρμrGmoγμlsGνromGtρμGsμΞrαρGνorGlonπTlτvμγG
αρΞrπμγGpΞrtταlμsGτnGprotonTprotonGαollτsτonsGΞtG[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG
2015SG_]SGZY]

4.2 24

360 |μΞrαρGνorGproγuαtτonGoνGνourGtopGquΞrksGτnGντnΞlGstΞtμsGwτtρGsΞmμTsτπnGorGmultτplμGlμptonsGτnG
protonTprotonGαollτsτonsGΞtUGEuropeanpPhysicalpJournalpCSG2020SGaWSG_] 4.2 24

359 vμΞsurμmμntGoνGτnαlusτvμGψμtGproγuαtτonGΞnγGnuαlμΞrGmoγτνταΞtτonsGτnGpyΥGαollτsτonsGΞtG[oormulΞcG
sμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SGZ_Y 4.2 24

358 sμtGΞnγGunγμrlyτnπGμvμntGpropμrtτμsGΞsGΞGνunαtτonGoνGαρΞrπμγTpΞrtταlμGmultτplτατtyGτnGprotonTprotonG
αollτsτonsGΞtG[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2013SG_ZSGY^_[ 4.2 24

357 jlτπnmμntGoνGtρμGlv|GtrΞαkμrGwτtρGuqlGΞnγGαosmταGrΞyGγΞtΞUGJournalpofpInstrumentationSG2014SGbSGyW^WWbTyW^WWb1 24

356 vμΞsurμmμntGoνGtρμG±V˛‡QGRGΥTψμtGαrossGsμαtτonGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG_GPG}μ’UGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 24

355 |μΞrαρGνorGnμwGpρysταsGτnGμvμntsGwτtρGsΞmμTsτπnGγτlμptonsGΞnγGΥTtΞππμγGψμtsGτnGppGαollτsτonsGΞtGOGsqrtG
{s}GfG_GPG}μ’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 24

354 |μΞrαρGνorGtρμGstΞnγΞrγGmoγμlGqτππsGΥosonGτnGtρμGqGTgG±±GTgGYâ��Y˛‰GαρΞnnμlGτnGppGαollτsτonsGΞtGOGsqrtG
{tμxt{s}}GfG{_}d{tμxt{}μ’}}GPUGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 24

(2012-2017)
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353 |μΞrαρGνorGγτsΞppμΞrτnπGtrΞαksGΞsGΞGsτπnΞturμGoνGnμwGlonπTlτvμγGpΞrtταlμsGτnGprotonTprotonGαollτsτonsG
ΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 24

352 |μΞrαρGνorG–hGTgGtΥGγμαΞysGτnGtρμGlμptonGRGψμtsGντnΞlGstΞtμGτnGppGαollτsτonsGΞtGOGsqrt{s}GPGfGaG}μ’UGJournalp
ofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 23

351 |μΞrαρGνorGtρτrγTπμnμrΞtτonGsαΞlΞrGlμptoquΞrksGγμαΞyτnπGtoGΞGtopGquΞrkGΞnγGΞGlμptonGΞtUGEuropeanp
PhysicalpJournalpCSG2018SG_aSG_W_ 4.2 23

350
nvτγμnαμGνorGΞssoατΞtμγGproγuαtτonGoνGΞGqτππsGΥosonGwτtρGΞGtopGquΞrkGpΞτrGτnGντnΞlGstΞtμsGwτtρG
μlμαtronsSGmuonsSGΞnγGρΞγronταΞllyGγμαΞyτnπGˇ�GlμptonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX

5.4 23

349 vμΞsurμmμntGoνGtρμG[oormulΞcGsμμGtμxt−GproγuαtτonGαrossGsμαtτonGusτnπGμvμntsGτnGtρμG[oormulΞcGsμμG
tμxt−GντnΞlGstΞtμGτnGppGαollτsτonsGΞtG[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2017SG__SGX_Y 4.2 22

348 |μΞrαρGνorGΞGnμwGsαΞlΞrGrμsonΞnαμGγμαΞyτnπGtoGΞGpΞτrGoνG±GΥosonsGτnGprotonTprotonGαollτsτonsGΞtGOG
sqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 22

347 |μΞrαρGνorGγΞrkGmΞttμrGproγuαμγGτnGΞssoατΞtτonGwτtρGρμΞvyTνlΞvorGquΞrkGpΞτrsGτnGprotonTprotonG
αollτsτonsGΞtUGEuropeanpPhysicalpJournalpCSG2017SG__SGa[] 4.2 22

346 vμΞsurμmμntGoνGkosμTnτnstμτnGαorrμlΞtτonsGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfGWUbGPGΞnγG_G}μ’UGJournalpofp
HighpEnergypPhysicsSG2011SGYWXXSGX 5.4 22

345
vμΞsurμmμntGoνGtρμG–±GproγuαtτonGαrossGsμαtτonGτnGppGαollτsτonsGΞtG[oormulΞcGsμμGtμxt−GΞnγG
a[oormulΞcGsμμGtμxt−GΞnγGsμΞrαρGνorGΞnomΞlousGtrτplμGπΞuπμGαouplτnπsGΞtG[oormulΞcGsμμGtμxt−UG
EuropeanpPhysicalpJournalpCSG2017SG__SGYZ^

4.2 21

344
jGsμΞrαρGνorGnμwGpρμnomμnΞGτnGppGαollτsτonsGΞtG[oormulΞcGsμμGtμxt−GτnGντnΞlGstΞtμsGwτtρGmτssτnπG
trΞnsvμrsμGmomμntumGΞnγGΞtGlμΞstGonμGψμtGusτnπGtρμG[oormulΞcGsμμGtμxt−GvΞrτΞΥlμUGEuropeanpPhysicalp
JournalpCSG2017SG__SGYb[

4.2 21

343 vμΞsurμmμntGoνGμlμαtrowμΞkGproγuαtτonGoνGtwoGψμtsGτnGΞssoατΞtτonGwτtρGΞG±GΥosonGτnGprotonTprotonG
αollτsτonsGΞtG[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2015SG_]SG^^ 4.2 21

342 vμΞsurμmμntGoνGtρμG[oormulΞcGsμμGtμxt−GproγuαtτonGαrossGsμαtτonGτnGtρμGΞllTψμtsGντnΞlGstΞtμGτnGppG
αollτsτonsGΞtG[oormulΞcGsμμGtμxt−[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SGXYa 4.2 21

341 vμΞsurμmμntGoνGtρμGproγuαtτonGαrossGsμαtτonsGνorGΞG±GΥosonGΞnγGonμGorGmorμGΥGψμtsGτnGppGαollτsτonsG
ΞtGOGsqrt{s}GPGfG_G}μ’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 21

340 vμΞsurμmμntGoνGtρμGtopTquΞrkGmΞssGτnGΞllTψμtsG[oormulΞcGsμμGtμxt−GμvμntsGτnGppGαollτsτonsGΞtG
[oormulΞcGsμμGtμxt−G}μ’UGEuropeanpPhysicalpJournalpCSG2014SG_[SGY_]a 4.2 21

339 vμΞsurμmμntGoνGtρμGOmΞtρrm{t}ΥΞr{mΞtρrm{t}}PGproγuαtτonGαrossGsμαtτonGτnGtρμGˇ�RψμtsGαρΞnnμlGτnGppG
αollτsτonsGΞtGOsqrt{s}f_GmΥox{}μ’}PUGEuropeanpPhysicalpJournalpCSG2013SG_ZSGX 4.2 21

338
|μΞrαρGνorGpρysταsGΥμyonγGtρμGstΞnγΞrγGmoγμlGτnGμvμntsGwτtρGtwoGlμptonsGoνGsΞmμGsτπnSGmτssτnπG
trΞnsvμrsμGmomμntumSGΞnγGψμtsGτnGprotonTprotonGαollτsτonsGΞtUGEuropeanpPhysicalpJournalpCSG2017SG
__SG]_a

4.2 21

337 |μΞrαρGνorGlτπρtGΥosonsGτnGγμαΞysGoνGtρμGXY]Gpμ’GqτππsGΥosonGτnGprotonTprotonGαollτsτonsGΞtGOG
sqrt{s}faGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 21

336 |μΞrαρGνorGΞGqτππsGΥosonGτnGtρμGγμαΞyGαρΞnnμlGqGTgG±±OQPGTgGqOGovμrlτnμG{tμxt{q}}GPGâ��Gâ��Gâ��GRGτnGppGαollτsτonsG
ΞtGOGsqrtG{s}GfG_GP}μ’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 21
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335 rnαlusτvμGΥTρΞγronGproγuαtτonGαrossGsμαtτonGwτtρGmuonsGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG_d{tμxt{}μ’}}GPUG
JournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 21

334 |μΞrαρGνorGlΞrπμGμxtrΞGγτmμnsτonsGτnGtρμGγτpρotonGντnΞlGstΞtμGΞtGtρμGuΞrπμGqΞγronGlollτγμrUGJournalp
ofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 21

333 |μΞrαρGνorGsupμrsymmμtryGτnGprotonTprotonGαollτsτonsGΞtGXZG}μ’GτnGντnΞlGstΞtμsGwτtρGψμtsGΞnγGmτssτnπG
trΞnsvμrsμGmomμntumUGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 21

332 |μΞrαρGνorGρτπρGmΞssGγτψμtGrμsonΞnαμsGwτtρGΞGnμwGΥΞαkπrounγGprμγταtτonGmμtρoγGτnGprotonTprotonG
αollτsτonsGΞtGOGsqrt{s}GPGfGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 20

331
vμΞsurμmμntGoνG[oormulΞcGsμμGtμxt−GproγuαtτonGwτtρGΞγγτtτonΞlGψμtGΞαtτvτtySGτnαluγτnπG[oormulΞcGsμμG
tμxt−GquΞrkGψμtsSGτnGtρμGγτlμptonGγμαΞyGαρΞnnμlGusτnπGppGαollτsτonsGΞtG[oormulΞcGsμμGtμxt−UGEuropeanp
PhysicalpJournalpCSG2016SG_^SGZ_b

4.2 20

330 |μΞrαρGνorGstΞnγΞrγGmoγμlGproγuαtτonGoνGνourGtopGquΞrksGwτtρGsΞmμTsτπnGΞnγGmultτlμptonGντnΞlG
stΞtμsGτnGprotonTprotonGαollτsτonsGΞtUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX[W 4.2 20

329 |μΞrαρGνorGΞGρμΞvyGpsμuγosαΞlΞrGΥosonGγμαΞyτnπGtoGΞG±GΞnγGΞGqτππsGΥosonGΞtUGEuropeanpPhysicalp
JournalpCSG2019SG_bSG]^[ 4.2 20

328 vμΞsurμmμntGoνGtρμGproγuαtτonGαrossGsμαtτonGνorGpΞτrsGoνGτsolΞtμγGpρotonsGτnGppGαollτsτonsGΞtGOGsqrtG
{s}GfG_d}μ’GPUGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 20

327
|μΞrαρGνorGpΞτrGproγuαtτonGoνGvμαtorTlτkμG}GΞnγGkGquΞrksGτnGsτnπlμTlμptonGντnΞlGstΞtμsGusτnπGΥoostμγG
ψμtGsuΥstruαturμGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG
2017SGYWX_SGX

5.4 20

326 |μΞrαρGνorGρμΞvyGrμsonΞnαμsGtρΞtGγμαΞyGτntoGΞGvμαtorGΥosonGΞnγGΞGqτππsGΥosonGτnGρΞγronταGντnΞlG
stΞtμsGΞtUGEuropeanpPhysicalpJournalpCSG2017SG__SG^Z^ 4.2 20

325 |μΞrαρGνorGΞGρμΞvyGrτπρtTρΞnγμγG–GΥosonGΞnγGΞGρμΞvyGnμutrτnoGτnGμvμntsGwτtρGtwoGsΞmμTνlΞvorG
lμptonsGΞnγGtwoGψμtsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 20

324 |μΞrαρGνorGtρμGνlΞvorTαρΞnπτnπGnμutrΞlGαurrμntGτntμrΞαtτonsGoνGtρμGtopGquΞrkGΞnγGtρμGqτππsGΥosonG
wρταρGγμαΞysGτntoGΞGpΞτrGoνGΥGquΞrksGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 20

323
vμΞsurμmμntsGoνGtρμG[oormulΞcGsμμGtμxt−GproγuαtτonGαrossGsμαtτonGτnGlμptonRψμtsGντnΞlGstΞtμsGτnGppG
αollτsτonsGΞtGaG[oormulΞcGsμμGtμxt−GΞnγGrΞtτoGoνGaGtoG_´ [oormulΞcGsμμGtμxt−GαrossGsμαtτonsUGEuropeanp
PhysicalpJournalpCSG2017SG__SGX]

4.2 19

322 vμΞsurμmμntGoνGtρμG–GΥosonGρμlτατtyGτnGμvμntsGwτtρGΞGsτnπlμGrμαonstruαtμγGtopGquΞrkGτnGppG
αollτsτonsGΞtGOGsqrt{s}faGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 19

321
|μΞrαρGνorGrμsonΞntGΞnγGnonrμsonΞntGqτππsGΥosonGpΞτrGproγuαtτonGτnGtρμGOG
mΞtρrm{Υ}ovμrlτnμ{mΞtρrm{Υ}}mΞtρτt{μllGnuGμllGnuG}GPGντnΞlGstΞtμGτnGprotonTprotonGαollτsτonsGΞtGOG
sqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX

5.4 19

320 |μΞrαρGνorGmΞssτvμG–qGrμsonΞnαμsGγμαΞyτnπGτntoGtρμG[oormulΞcGsμμGtμxt−GντnΞlGstΞtμGΞtG[oormulΞcGsμμG
tμxt−[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SGYZ_ 4.2 19

319 vμΞsurμmμntGoνGμxαlusτvμGpρotoproγuαtτonGνromGprotonsGτnGyΥGαollτsτonsGΞtUGEuropeanpPhysicalp
JournalpCSG2019SG_bSGY__ 4.2 19

318 |μΞrαρGνorGρμΞvyGrμsonΞnαμsGγμαΞyτnπGtoGtΞuGlμptonGpΞτrsGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZG
PG}μ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 19
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317 |μΞrαρGνorGmΞssτvμGrμsonΞnαμsGγμαΞyτnπGτntoG––SG–±GorG±±GΥosonsGτnGprotonTprotonGαollτsτonsGΞtGOG
sqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 19

316 vμΞsurμmμntGoνGμnμrπyGνlowGΞtGlΞrπμGpsμuγorΞpτγτtτμsGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfGWU{b}GPGΞnγG_G
}μ’UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 19

315 vμΞsurμmμntGoνGγτννμrμntτΞlGαrossGsμαtτonsGνorGΥosonGproγuαtτonGτnGΞssoατΞtτonGwτtρGψμtsGτnG
protonTprotonGαollτsτonsGΞtUGEuropeanpPhysicalpJournalpCSG2018SG_aSGb^] 4.2 19

314 |μΞrαρGνorGnμwGpρysταsGτnGγτψμtGΞnπulΞrGγτstrτΥutτonsGusτnπGprotonTprotonGαollτsτonsGΞtGΞnγG
αonstrΞτntsGonGγΞrkGmΞttμrGΞnγGotρμrGmoγμlsUGEuropeanpPhysicalpJournalpCSG2018SG_aSG_ab 4.2 19

313 |μΞrαρGνorGlμptonGνlΞvourGvτolΞtτnπGγμαΞysGoνGtρμGqτππsGΥosonGtoG˛…ˇ�GΞnγGμˇ�GτnGprotonTprotonG
αollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 19

312 |μΞrαρGνorGvμαtorTlτkμGquΞrksGτnGμvμntsGwτtρGtwoGopposτtμlyGαρΞrπμγGlμptonsGΞnγGψμtsGτnG
protonTprotonGαollτsτonsGΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGZ^[ 4.2 18

311 |tuγyGoνG±GproγuαtτonGτnGyΥyΥGΞnγGppGαollτsτonsGΞtGOGsqrt{s≥{mΞtρrm{ww}}}fYU_^GPG}μ’GτnGtρμGγτmuonG
ΞnγGγτμlμαtronGγμαΞyGαρΞnnμlsUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 18

310
|μΞrαρGνorGρμΞvyGnμutrτnosGΞnγGtρτrγTπμnμrΞtτonGlμptoquΞrksGτnGρΞγronταGstΞtμsGoνGtwoGˇ�GlμptonsG
ΞnγGtwoGψμtsGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2019SG
YWXbSGX

5.4 18

309 UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 18

308 rntμπrΞtτonGoνGαollτnμΞrTtypμGγouΥlyGunrμsolvμγGαountμrtμrmsGτnGwwuxGψμtGαrossGsμαtτonsUGJournalpofp
HighpEnergypPhysicsSG2013SGYWXZSGX 5.4 18

307 |μΞrαρGνorGγτrμαtGproγuαtτonGoνGsupμrsymmμtrταGpΞrtnμrsGoνGtρμGtopGquΞrkGτnGtρμGΞllTψμtsGντnΞlGstΞtμG
τnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 18

306
|μΞrαρGνorGρμΞvyGnμutrτnosGorGtρτrγTπμnμrΞtτonGlμptoquΞrksGτnGντnΞlGstΞtμsGwτtρGtwoGρΞγronταΞllyG
γμαΞyτnπGˇ�GlμptonsGΞnγGtwoGψμtsGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX

5.4 18

305 |μΞrαρGνorGρμΞvyGqτππsGΥosonsGγμαΞyτnπGtoGΞGtopGquΞrkGpΞτrGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}GPG
fGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 18

304 vμΞsurμmμntGoνGtρμGαrossGsμαtτonGνorGtopGquΞrkGpΞτrGproγuαtτonGτnGΞssoατΞtτonGwτtρGΞG–GorG±GΥosonG
τnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 18

303
|μΞrαρGνorGOGmΞtρrm{t}ovμrlτnμ{mΞtρrm{t}}mΞtρrm{q}GPGproγuαtτonGτnGtρμGOGmΞtρrm{q}toG
mΞtρrm{Υ}ovμrlτnμ{mΞtρrm{Υ}}GPGγμαΞyGαρΞnnμlGwτtρGlμptonταGOGmΞtρrm{t}ovμrlτnμ{mΞtρrm{t}}GPG
γμαΞysGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX

5.4 17

302 |μΞrαρGνorGnμwGpρysταsGτnGμvμntsGwτtρGΞGlμptonταΞllyGγμαΞyτnπG±GΥosonGΞnγGΞGlΞrπμGtrΞnsvμrsμG
momμntumGτmΥΞlΞnαμGτnGprotonTprotonGαollτsτonsGΞtGfGXZUGEuropeanpPhysicalpJournalpCSG2018SG_aSGYbX 4.2 17

301
|μΞrαρGνorGOGmΞtρrm{t}ovμrlτnμ{mΞtρrm{t}}GPGrμsonΞnαμsGτnGρτπρlyGΥoostμγGlμptonRψμtsGΞnγGνullyG
ρΞγronταGντnΞlGstΞtμsGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG
2017SGYWX_SGX

5.4 17

300 |μΞrαρμsGνorGpΞτrGproγuαtτonGoνGtρτrγTπμnμrΞtτonGsquΞrksGτnG[oormulΞcGsμμGtμxt−[oormulΞcGsμμGtμxt−G
ppGαollτsτonsUGEuropeanpPhysicalpJournalpCSG2017SG__SGZY_ 4.2 17
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299 |μΞrαρGνorGstoppμγGlonπTlτvμγGpΞrtταlμsGproγuαμγGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG{tμxt{_}μ’}}GPUGJournalp
ofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 17

298
{ΞtτosGoνGγτψμtGproγuαtτonGαrossGsμαtτonsGΞsGΞGνunαtτonGoνGtρμGΞΥsolutμGγτννμrμnαμGτnGrΞpτγτtyG
ΥμtwμμnGψμtsGτnGprotonâ��protonGαollτsτonsGΞtGOsqrt{s}GfG_GmΞtρrm{}μ’}PUGEuropeanpPhysicalpJournalpCSG
2012SG_YSGX

4.2 17

297 vμΞsurμmμntGoνGtρμGτnαlusτvμG±GαrossGsμαtτonGvτΞGγμαΞysGtoGtΞuGpΞτrsGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG_GPG
}μ’UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 17

296
vμΞsurμmμntGoνGγouΥlμTγτννμrμntτΞlGαrossGsμαtτonsGνorGtopGquΞrkGpΞτrGproγuαtτonGτnGppGαollτsτonsGΞtG
[oormulΞcGsμμGtμxt−[oormulΞcGsμμGtμxt−GΞnγGτmpΞαtGonGpΞrtonGγτstrτΥutτonGνunαtτonsUGEuropeanp
PhysicalpJournalpCSG2017SG__SG[]b

4.2 16

295 |μΞrαρμsGνorGpρysταsGΥμyonγGtρμGstΞnγΞrγGmoγμlGwτtρGtρμGvΞrτΞΥlμGτnGρΞγronταGντnΞlGstΞtμsGwτtρGΞnγG
wτtρoutGγτsΞppμΞrτnπGtrΞαksGτnGprotonTprotonGαollτsτonsGΞtUGEuropeanpPhysicalpJournalpCSG2020SGaWSGZ 4.2 16

294
|μΞrαρGνorGΞGvμryGlτπρtGwv||vGqτππsGΥosonGproγuαμγGτnGγμαΞysGoνGtρμGXY]Gpμ’GsαΞlΞrGΥosonGΞnγG
γμαΞyτnπGτntoGˇ�GlμptonsGτnGppGαollτsτonsGΞtGOGsqrt{s}faGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2016SG
YWX^SGX

5.4 16

293 vμΞsurμmμntGoνG–±GΞnγG±±GproγuαtτonGτnGppGαollτsτonsGΞtG[oormulΞcGsμμGtμxt−GτnGντnΞlGstΞtμsGwτtρG
ΥTtΞππμγGψμtsUGEuropeanpPhysicalpJournalpCSG2014SG_[SGYb_Z 4.2 16

292 |μΞrαρGνorGμxotταGrμsonΞnαμsGγμαΞyτnπGτntoG–±V±±GτnGppGαollτsτonsGΞtGOGsqrt{s}f_GPG}μ’UGJournalpofp
HighpEnergypPhysicsSG2013SGYWXZSGX 5.4 16

291 yrματsμGmΞppτnπGoνGtρμGmΞπnμtταGντμlγGτnGtρμGlv|GΥΞrrμlGyokμGusτnπGαosmταGrΞysUGJournalpofp
InstrumentationSG2010SG]SG}WZWYXT}WZWYX 1 16

290
|μΞrαρGνorGΞGαρΞrπμγGqτππsGΥosonGγμαΞyτnπGτntoGtopGΞnγGΥottomGquΞrksGτnGμvμntsGwτtρGμlμαtronsGorG
muonsGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{mΞtρrm{s}}GPGfGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG
2020SGYWYWSGX

5.4 16

289 |μΞrαρGνorGγΞrkGmΞttμrGΞnγGunpΞrtταlμsGτnGμvμntsGwτtρGΞG±GΥosonGΞnγGmτssτnπGtrΞnsvμrsμGmomμntumG
τnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 16

288 |μΞrαρGνorGΞGαρΞrπμγGqτππsGΥosonGγμαΞyτnπGtoGαρΞrmGΞnγGΥottomGquΞrksGτnGprotonTprotonGαollτsτonsG
ΞtGOGsqrt{s}faGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 16

287 |μΞrαρGνorGγΞrkGmΞttμrGτnGμvμntsGwτtρGμnμrπμtταSGρΞγronταΞllyGγμαΞyτnπGtopGquΞrksGΞnγGmτssτnπG
trΞnsvμrsμGmomμntumGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 16

286
vμΞsurμmμntsGoνGOGmΞtρrm{t}ovμrlτnμ{mΞtρrm{t}}GPGγτννμrμntτΞlGαrossGsμαtτonsGτnGprotonTprotonG
αollτsτonsGΞtGOGsqrt{mΞtρrm{s}}fXZGPG}μ’GusτnπGμvμntsGαontΞτnτnπGtwoGlμptonsUGJournalpofpHighpEnergyp
PhysicsSG2019SGYWXbSGX

5.4 15

285 vμΞsurμmμntsGoνGtρμGΞssoατΞtμγGproγuαtτonGoνGΞG±GΥosonGΞnγGΥGψμtsGτnGppGαollτsτonsGΞtUGEuropeanp
PhysicalpJournalpCSG2017SG__SG_]X 4.2 15

284
vμΞsurμmμntGoνGγτννμrμntτΞlGΞnγGτntμπrΞtμγGντγuατΞlGαrossGsμαtτonsGνorGqτππsGΥosonGproγuαtτonGτnG
tρμGνourTlμptonGγμαΞyGαρΞnnμlGτnGppGαollτsτonsGΞtGOGsqrt{s}f_GPGΞnγGaG}μ’UGJournalpofpHighpEnergyp
PhysicsSG2016SGYWX^SGX

5.4 15

283 |μΞrαρGνorGnμwGpΞrtταlμsGγμαΞyτnπGtoGΞGψμtGΞnγGΞnGμmμrπτnπGψμtUGJournalpofpHighpEnergypPhysicsSG2019SG
YWXbSGX 5.4 15

282 vμΞsurμmμntGoνGtρμGtrτplμTγτννμrμntτΞlGαrossGsμαtτonGνorGpρotonGRGψμtsGproγuαtτonGτnGprotonTprotonG
αollτsτonsGΞtGOGsqrt{s}GPGfG_G}μ’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 15
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281 |μΞrαρGνorGnμwGpρysταsGτnGμvμntsGwτtρGpρotonsSGψμtsSGΞnγGmτssτnπGtrΞnsvμrsμGμnμrπyGτnGppGαollτsτonsG
ΞtGOGsqrt{s}f_GPG}μ’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 15

280 |μΞrαρGνorGsupμrsymmμtryGτnGppGαollτsτonsGΞtG[oormulΞcGsμμGtμxt−G}μ’GτnGμvμntsGwτtρGΞGsτnπlμGlμptonSG
ψμtsSGΞnγGmτssτnπGtrΞnsvμrsμGmomμntumUGEuropeanpPhysicalpJournalpCSG2013SG_ZSGY[W[ 4.2 15

279 |μΞrαρGνorGstΞnγΞrγGmoγμlGproγuαtτonGoνGνourGtopGquΞrksGτnGtρμGlμptonGRGψμtsGαρΞnnμlGτnGppG
αollτsτonsGΞtGOGsqrt{s}faGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 15

278 lommτssτonτnπGoνGtρμGlv|GμxpμrτmμntGΞnγGtρμGαosmταGrunGΞtGνourGtμslΞUGJournalpofpInstrumentationSG
2010SG]SG}WZWWXT}WZWWX 1 15

277 |μΞrαρGνorGρτπρTmΞssGrμsonΞnαμsGτnGντnΞlGstΞtμsGwτtρGΞGlμptonGΞnγGmτssτnπGtrΞnsvμrsμGmomμntumGΞtG
OGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 15

276 |oνtTγropGμvμntGsρΞpμsGτnGμlμαtronâ��posτtronGΞnnτρτlΞtτonGΞtGnμxtTtoTnμxtTtoTlμΞγτnπGorγμrGΞααurΞαyUG
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG2018SG_a^SGZXZTZXa 4.2 15

275 vμΞsurμmμntGoνGtρμGψμtGmΞssGτnGρτπρlyGΥoostμγG[oormulΞcGsμμGtμxt−GμvμntsGνromGppGαollτsτonsGΞtG
[oormulΞcGsμμGtμxt−[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2017SG__SG[^_ 4.2 14

274 |μΞrαρGνorGρμΞvyGvΞψorΞnΞGnμutrτnosGτnGsΞmμTsτπnGγτlμptonGαρΞnnμlsGτnGprotonTprotonGαollτsτonsGΞtGOG
sqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 14

273 |μΞrαρGνorGγτrμαtGpΞτrGproγuαtτonGoνGsupμrsymmμtrταGtopGquΞrksGγμαΞyτnπGtoGΞllTρΞγronταGντnΞlGstΞtμsG
τnGppGαollτsτonsGΞtG[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[^W 4.2 14

272 vμΞsurμmμntGoνGtρμGOGuΞmΥγΞ≥{mΞtρrm{Υ}}√WGPGlτνμtτmμGτnGppGαollτsτonsGΞtGOGsqrt{s}f_GPG}μ’UGJournalp
ofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 14

271 vμΞsurμmμntGoνGtρμGOGmΞtρrm{t}ovμrlτnμ{mΞtρrm{t}}GPGproγuαtτonGαrossGsμαtτonGτnGtρμGΞllTψμtGντnΞlG
stΞtμGτnGppGαollτsτonsGΞtGOGsqrt{s}f_GPG}μ’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 14

270
vμΞsurμmμntGoνGtρμGOGmΞtρrm{t}ovμrlτnμ{mΞtρrm{t}}GPGproγuαtτonGαrossGsμαtτonGusτnπGμvμntsGwτtρG
onμGlμptonGΞnγGΞtGlμΞstGonμGψμtGτnGppGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG
2017SGYWX_SGX

5.4 14

269 nvτγμnαμGνorGqτππsGΥosonGγμαΞyGtoGΞGpΞτrGoνGmuonsUGJournalpofpHighpEnergypPhysicsSG2021SGYWYXSGX 5.4 14

268
|μΞrαρGνorGnμwGpρμnomμnΞGτnGντnΞlGstΞtμsGwτtρGtwoGopposτtμTαρΞrπμSGsΞmμTνlΞvorGlμptonsSGψμtsSGΞnγG
mτssτnπGtrΞnsvμrsμGmomμntumGτnGppGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG
2018SGYWXaSGX

5.4 14

267
|μΞrαρGνorGΞnGμxotταGγμαΞyGoνGtρμGqτππsGΥosonGtoGΞGpΞτrGoνGlτπρtGpsμuγosαΞlΞrsGτnGtρμGντnΞlGstΞtμGoνG
twoGmuonsGΞnγGtwoGˇ�GlμptonsGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighp
EnergypPhysicsSG2018SGYWXaSGX

5.4 14

266 vμΞsurμmμntsGoνGtρμGγτννμrμntτΞlGψμtGαrossGsμαtτonGΞsGΞGνunαtτonGoνGtρμGψμtGmΞssGτnGγτψμtGμvμntsGνromG
protonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 14

265 |μΞrαρGνorGsupμrsymmμtryGτnGμvμntsGwτtρGΞGˇ�GlμptonGpΞτrGΞnγGmτssτnπGtrΞnsvμrsμGmomμntumGτnG
protonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 14

264
xΥsμrvΞtτonGoνGprotonTtΞππμγSGαμntrΞlGOsμmτPμxαlusτvμGproγuαtτonGoνGρτπρTmΞssGlμptonGpΞτrsGτnGppG
αollτsτonsGΞtGXZG}μ’GwτtρGtρμGlv|T}x}nvGprματsτonGprotonGspμαtromμtμrUGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX

5.4 14
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263 |μΞrαρGνorGrμsonΞntGOGmΞtρrm{t}ovμrlτnμ{mΞtρrm{t}}GPGproγuαtτonGτnGprotonTprotonGαollτsτonsGΞtGOG
sqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 13

262 lonstrΞτntsGonGtρμGγouΥlμTpΞrtonGsαΞttμrτnπGαrossGsμαtτonGνromGsΞmμTsτπnG–GΥosonGpΞτrGproγuαtτonG
τnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}faGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 13

261 oorwΞrγTΥΞαkwΞrγGΞsymmμtryGoνGmrμllT¯ΞnGlμptonGpΞτrsGτnGppGαollτsτonsGΞtG[oormulΞcGsμμG
tμxt−[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SGZY] 4.2 13

260 vμΞsurμmμntGoνGμxαlusτvμG´ pρotoproγuαtτonGτnGultrΞpμrτpρμrΞlGpyΥGαollτsτonsGΞtUGEuropeanpPhysicalp
JournalpCSG2019SG_bSG_WY 4.2 13

259 vμΞsurμmμntGoνGtρμGtopGquΞrkGmΞssGτnGtρμGΞllTψμtsGντnΞlGstΞtμGΞtGΞnγGαomΥτnΞtτonGwτtρGtρμG
lμptonRψμtsGαρΞnnμlUGEuropeanpPhysicalpJournalpCSG2019SG_bSGZXZ 4.2 13

258 yroΥτnπGαolorGαoρμrμnαμGμννμαtsGτnGppGαollτsτonsGΞtG[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG
2014SG_[SGYbWX 4.2 13

257 |μΞrαρGνorGΞGνμrmτopρoΥταGqτππsGΥosonGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG_GPG}μ’UGJournalpofpHighpEnergyp
PhysicsSG2012SGYWXYSGX 5.4 13

256
vμΞsurμmμntGoνGtρμGτnαlusτvμGproγuαtτonGαrossGsμαtτonsGνorGνorwΞrγGψμtsGΞnγGνorGγτψμtGμvμntsGwτtρG
onμGνorwΞrγGΞnγGonμGαμntrΞlGψμtGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfG_GPG}μ’UGJournalpofpHighpEnergypPhysicsSG
2012SGYWXYSGX

5.4 13

255 vμΞsurμmμntGoνGtρμGmΞssGγτννμrμnαμGΥμtwμμnGtopGΞnγGΞntτtopGquΞrksUGJournalpofpHighpEnergyp
PhysicsSG2012SGYWXYSGX 5.4 13

254 oourTψμtGΞnπulΞrGγτstrτΥutτonsGΞnγGαolorGαρΞrπμGmμΞsurμmμntscGuμΞγτnπGorγμrGvμrsusG
nμxtTtoTlμΞγτnπGorγμrUGPhysicalpReviewpDSG1998SG]_SG]_bZT]aWY 4.9 13

253 }ρrμμTsμtGlrossG|μαtτonGτnGqΞγronGlollτsτonsGΞtGwμxtTtoTuμΞγτnπGxrγμrcGyurμGpluonGyroαμssμsUG
PhysicalpReviewpLettersSG1996SG__SGYXaYTYXa] 7.4 13

252
vμΞsurμmμntGoνGOρΥoxG{t}{ΥΞr{ρΥoxG{t}}}PGnormΞlτsμγGmultτTγτννμrμntτΞlGαrossGsμαtτonsGτnGO{tμxtG
{p}}{tμxtG{p}}GPGαollτsτonsGΞtGOsqrt{s}fXZS{tμxtG{}μ’}}GPSGΞnγGsτmultΞnμousGγμtμrmτnΞtτonGoνGtρμGstronπG
αouplτnπGstrμnπtρSGtopGquΞrkGpolμGmΞssSGΞnγGpΞrtonGγτstrτΥutτonGνunαtτonsUGEuropeanpPhysicalp
JournalpCSG2020SGaWSGX

4.2 13

251 |μΞrαρGνorGαρΞrπμγGqτππsGΥosonsGγμαΞyτnπGτntoGΞGtopGΞnγGΞGΥottomGquΞrkGτnGtρμGΞllTψμtGντnΞlGstΞtμGoνG
ppGαollτsτonsGΞtGOGsqrt{s}GPGfGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 13

250 |μΞrαρGνorGOGmΞtρrm{t}ovμrlτnμ{mΞtρrm{t}}mΞtρrm{q}GPGproγuαtτonGτnGtρμGΞllTψμtGντnΞlGstΞtμGτnG
protonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 13

249 vμΞsurμmμntGoνGtρμGtopGquΞrkGmΞssGwτtρGlμptonRψμtsGντnΞlGstΞtμsGusτnπGαollτsτonsGΞtUGEuropeanp
PhysicalpJournalpCSG2018SG_aSGabX 4.2 13

248 |μΞrαρGνorGγΞrkGmΞttμrGproγuαμγGτnGΞssoατΞtτonGwτtρGΞGqτππsGΥosonGγμαΞyτnπGtoGΞGpΞτrGoνGΥottomG
quΞrksGτnGprotonTprotonGαollτsτonsGΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGYaW 4.2 12

247 |μΞrαρGνorGγτrμαtGtopGsquΞrkGpΞτrGproγuαtτonGτnGμvμntsGwτtρGonμGlμptonSGψμtsSGΞnγGmτssτnπGtrΞnsvμrsμG
momμntumGΞtGXZG}μ’GwτtρGtρμGlv|GμxpμrτmμntUGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 12

246 vμΞsurμmμntGoνGnormΞlτzμγGγτννμrμntτΞlGOGmΞtρrm{t}ovμrlτnμ{mΞtρrm{t}}GPGαrossGsμαtτonsGτnGtρμG
γτlμptonGαρΞnnμlGνromGppGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 12
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245
vμΞsurμmμntGoνGtρμGproγuαtτonGαrossGsμαtτonGνorGOGmΞtρrm{±}πΞmmΞGtoGnuGovμrlτnμ{nu}πΞmmΞGPGτnG
ppGαollτsτonsGΞtGOGsqrt{s}GfG_GPG}μ’GΞnγGlτmτtsGonG±±˛‡GΞnγG±˛‡˛‡GtrτplμGπΞuπμGΥosonGαouplτnπsUGJournalpofp
HighpEnergypPhysicsSG2013SGYWXZSGX

5.4 12

244 |μΞrαρGνorGρμΞvyGquΞrksGγμαΞyτnπGτntoGΞGtopGquΞrkGΞnγGΞG–GorG±GΥosonGusτnπGlμptonGRGψμtsGμvμntsGτnG
ppGαollτsτonsGΞtGOGsqrt{s}f_GPG}μ’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 12

243 |μΞrαρGνorGquΞrkGαomposτtμnμssGτnGγτψμtGΞnπulΞrGγτstrτΥutτonsGνromGppGαollτsτonsGΞtGOGsqrtG{s}GfG_{G}GPG
}μ’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 12

242 |μΞrαρGνorGtρτrγTπμnμrΞtτonGlμptoquΞrksGΞnγGsαΞlΞrGΥottomGquΞrksGτnGppGαollτsτonsGΞtGOGsqrt{s}f_d}μ’G
PUGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 12

241 |μΞrαρGνorGlτπρtGrμsonΞnαμsGγμαΞyτnπGτntoGpΞτrsGoνGmuonsGΞsGΞGsτπnΞlGoνGnμwGpρysταsUGJournalpofpHighp
EnergypPhysicsSG2011SGYWXXSGX 5.4 12

240
|μΞrαρμsGνorGpΞτrGproγuαtτonGoνGαρΞrπτnosGΞnγGtopGsquΞrksGτnGντnΞlGstΞtμsGwτtρGtwoGopposτtμlyG
αρΞrπμγGlμptonsGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG
2018SGYWXaSGX

5.4 12

239 |tuγτμsGoνGΞnγGmμsonsGτnαluγτnπGtρμGoΥsμrvΞtτonGoνGtρμGγμαΞyGτnGprotonTprotonGαollτsτonsGΞtUG
EuropeanpPhysicalpJournalpCSG2018SG_aSGbZb 4.2 12

238 nlμαtrowμΞkGproγuαtτonGoνGtwoGψμtsGτnGΞssoατΞtτonGwτtρGΞG±GΥosonGτnGprotonâ��protonGαollτsτonsGΞtG
Osqrt{s}fGPGXZOStμxtG{}μ’}PUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX 4.2 12

237 |μΞrαρGνorGsτnπlμGproγuαtτonGoνGvμαtorTlτkμGquΞrksGγμαΞyτnπGtoGΞGΥGquΞrkGΞnγGΞGqτππsGΥosonUGJournalp
ofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 12

236 |μΞrαρGνorGnμwGpρysταsGτnGtρμGmonopρotonGντnΞlGstΞtμGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG
}μ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11

235 |μΞrαρGνorGΞGρμΞvyGqτππsGΥosonGγμαΞyτnπGtoGΞGpΞτrGoνG–GΥosonsGτnGprotonTprotonGαollτsτonsGΞtGOG
sqrt{s}GPGfGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 11

234 vμΞsurμmμntGoνGΞssoατΞtμγG±GRGαρΞrmGproγuαtτonGτnGprotonTprotonGαollτsτonsGΞtUGEuropeanpPhysicalp
JournalpCSG2018SG_aSGYa_ 4.2 11

233 vμΞsurμmμntGoνGψμtGmultτplτατtyGγτstrτΥutτonsGτnG[oormulΞcGsμμGtμxt−GproγuαtτonGτnGppGαollτsτonsGΞtG
[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZWX[ 4.2 11

232 vμΞsurμmμntsGoνGγτννμrμntτΞlGproγuαtτonGαrossGsμαtτonsGνorGΞG±GΥosonGτnGΞssoατΞtτonGwτtρGψμtsGτnGppG
αollτsτonsGΞtGOGsqrt{s}faGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11

231 |μΞrαρGνorGμlμαtrowμΞkGproγuαtτonGoνGαρΞrπτnosGΞnγGnμutrΞlτnosGτnG–qGμvμntsGτnGprotonTprotonG
αollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11

230 |μΞrαρGνorGnμwGpρysταsGwτtρGγτψμtGΞnπulΞrGγτstrτΥutτonsGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG
}μ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11

229 vμΞsurμmμntGoνGtρμGunγμrlyτnπGμvμntGΞαtτvτtyGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfGWUbGPGΞnγG_G}μ’GwτtρGtρμG
novμlGψμtTΞrμΞVmμγτΞnGΞpproΞαρUGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 11

228 oorwΞrγGμnμrπyGνlowSGαμntrΞlGαρΞrπμγTpΞrtταlμGmultτplτατtτμsSGΞnγGpsμuγorΞpτγτtyGπΞpsGτnG–GΞnγG±G
ΥosonGμvμntsGνromGppGαollτsτonsGΞtGOsqrt{s}fG_PG}μ’UGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 11
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227 |μΞrαρGνorGtρμGstΞnγΞrγGmoγμlGqτππsGΥosonGτnGtρμGqGTgG±±GTgGâ��Râ��â�� ˇ�Rˇ�â��GγμαΞyGαρΞnnμlGτnGppGαollτsτonsGΞtG
OGsqrtG{s}GfG{_}d{tμxt{}μ’}}GPUGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 11

226 vμΞsurμmμntsGoνGγτννμrμntτΞlG±GΥosonGproγuαtτonGαrossGsμαtτonsGτnGprotonTprotonGαollτsτonsGΞtGOG
sqrt{s}GPGfGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 11

225 lρΞrπμγTpΞrtταlμGnuαlμΞrGmoγτνταΞtτonGνΞαtorsGτnG μ μGαollτsτonsGΞtGOGsqrt{s≥{mΞtρrm{ww}}}GfG]U[[GPG
}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 11

224 |μΞrαρGνorG±˛‡GrμsonΞnαμsGusτnπGlμptonταGΞnγGρΞγronταGντnΞlGstΞtμsGτnGprotonTprotonGαollτsτonsGΞtGOG
sqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 11

223 |μΞrαρGνorGtρμGγμαΞyGoνGΞGqτππsGΥosonGτnGtρμGâ��â�� ˛‡GαρΞnnμlGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG
}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 11

222
|μΞrαρGνorGΥμyonγGtρμGstΞnγΞrγGmoγμlGqτππsGΥosonsGγμαΞyτnπGτntoGΞGOG
mΞtρrm{Υ}ovμrlτnμ{mΞtρrm{Υ}}GPGpΞτrGτnGppGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX

5.4 11

221
vμΞsurμmμntsGoνGtρμGppGTgG–±GτnαlusτvμGΞnγGγτννμrμntτΞlGproγuαtτonGαrossGsμαtτonsGΞnγGαonstrΞτntsG
onGαρΞrπμγGΞnomΞlousGtrτplμGπΞuπμGαouplτnπsGΞtGOGsqrt{s}GPGfGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG
2019SGYWXbSGX

5.4 10

220
|μΞrαρGνorGnμwGnμutrΞlGqτππsGΥosonsGtρrouπρGtρμGOGmΞtρrm{q}toGmΞtρrm{±j}toG
{μll}√{R}{μll}√{T}mΞtρrm{Υ}ovμrlτnμ{mΞtρrm{Υ}}GPGproαμssGτnGppGαollτsτonsGΞtGOGsqrt{s}GPGfGXZG}μ’UG
JournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX

5.4 10

219 jGmultτTγτmμnsτonΞlGsμΞrαρGνorGnμwGρμΞvyGrμsonΞnαμsGγμαΞyτnπGtoGΥoostμγGSGSGorGΥosonGpΞτrsGτnGtρμG
γτψμtGντnΞlGstΞtμGΞtGXZ´ UGEuropeanpPhysicalpJournalpCSG2020SGaWSGYZ_ 4.2 10

218
vμΞsurμmμntGoνGtρμGρΞγronταGΞαtτvτtyGτnGμvμntsGwτtρGΞG±GΞnγGtwoGψμtsGΞnγGμxtrΞαtτonGoνGtρμGαrossG
sμαtτonGνorGtρμGμlμαtrowμΞkGproγuαtτonGoνGΞG±GwτtρGtwoGψμtsGτnGppGαollτsτonsGΞtGOGsqrt{s}f_GPG}μ’UG
JournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX

5.4 10

217 |μΞrαρGνorGpρysταsGΥμyonγGtρμGstΞnγΞrγGmoγμlGτnGμvμntsGwτtρGlμptonsSGψμtsSGΞnγGlΞrπμGtrΞnsvμrsμG
momμntumGτmΥΞlΞnαμGτnGppGαollτsτonsGΞtG[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2013SG_ZSGY[bZ4.2 10

216 vμΞsurμmμntsGoνGψμtGαρΞrπμGwτtρGγτψμtGμvμntsGτnGppGαollτsτonsGΞtGOGsqrt{s}faGPG}μ’UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX 5.4 10

215 |μΞrαρGνorGΞssoατΞtμγGproγuαtτonGoνGΞG±GΥosonGwτtρGΞGsτnπlμGtopGquΞrkGΞnγGνorGt±GνlΞvourTαρΞnπτnπG
τntμrΞαtτonsGτnGppGαollτsτonsGΞtGOGsqrt{s}faGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 10

214
|μΞrαρGνorGsupμrsymmμtryGτnGμvμntsGwτtρGΞtGlμΞstGonμGpρotonSGmτssτnπGtrΞnsvμrsμGmomμntumSGΞnγG
lΞrπμGtrΞnsvμrsμGμvμntGΞαtτvτtyGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX

5.4 10

213 |μΞrαρGνorGnμwGpρysταsGwτtρGlonπTlτvμγGpΞrtταlμsGγμαΞyτnπGtoGpρotonsGΞnγGmτssτnπGμnμrπyGτnGppG
αollτsτonsGΞtGOGsqrt{s}f_GPG}μ’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 10

212 |μΞrαρGνorGsupμrsymmμtryGτnGμvμntsGwτtρGΞGlμptonSGΞGpρotonSGΞnγGlΞrπμGmτssτnπGtrΞnsvμrsμGμnμrπyGτnG
ppGαollτsτonsGΞtGOGsqrtG{s}GfG_GPG}μ’UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 10

211 proupGτnγμpμnγμntGαolorGγμαomposτtτonGoνGnμxtTtoTlμΞγτnπGorγμrGmΞtrτxGμlμmμntsGνorGμRμâ��TgGνourG
pΞrtonsUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG1997SG[X[SGXa_TXb[4.2 10

210 }woTGΞnγGtρrμμTloopGγΞtΞGνorGtρμGπroomμγGψμtGmΞssUGPhysicalpReviewpDSG2020SGXWXSG 4.9 10
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209 vμΞsurμmμntGoνGpropμrtτμsGoνGOG{mΞtρrm{k}}≥{mΞtρrm{s}}√WGPTgG˛…R˛…â��GγμαΞysGΞnγGsμΞrαρGνorGkWTgG˛…R˛…â��G
wτtρGtρμGlv|GμxpμrτmμntUGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 10

208 |μΞrαρGνorGtρμGΞssoατΞtμγGproγuαtτonGoνGΞGqτππsGΥosonGwτtρGΞGsτnπlμGtopGquΞrkGτnGprotonTprotonG
αollτsτonsGΞtGOGsqrt{s}faGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 10

207 |μΞrαρGνorGrμsonΞntGpΞτrGproγuαtτonGoνGqτππsGΥosonsGγμαΞyτnπGtoGΥottomGquΞrkTΞntτquΞrkGpΞτrsGτnG
protonTprotonGαollτsτonsGΞtGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 10

206
vμΞsurμmμntsGoνGγτννμrμntτΞlGαrossGsμαtτonsGoνGtopGquΞrkGpΞτrGproγuαtτonGΞsGΞGνunαtτonGoνGkτnμmΞtταG
μvμntGvΞrτΞΥlμsGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018
SGYWXaSGX

5.4 10

205 |μΞrαρGνorGnμwGpρysταsGτnGντnΞlGstΞtμsGwτtρGΞGsτnπlμGpρotonGΞnγGmτssτnπGtrΞnsvμrsμGmomμntumGτnG
protonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 9

204 jGsμΞrαρGνorGtρμGstΞnγΞrγGmoγμlGqτππsGΥosonGγμαΞyτnπGtoGαρΞrmGquΞrksUGJournalpofpHighpEnergyp
PhysicsSG2020SGYWYWSGX 5.4 9

203 vμΞsurμmμntGoνGΥGρΞγronGlτνμtτmμsGτnGppGαollτsτonsGΞtUGEuropeanpPhysicalpJournalpCSG2018SG_aSG[]_ 4.2 9

202 |μΞrαρGνorGtopGquΞrkGpΞrtnμrsGwτtρGαρΞrπμG]VZGτnGtρμGsΞmμTsτπnGγτlμptonGΞnγGsτnπlμTlμptonGντnΞlG
stΞtμsGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 9

201
|μΞrαρGνorGΞssoατΞtμγGproγuαtτonGoνGγΞrkGmΞttμrGwτtρGΞGqτππsGΥosonGγμαΞyτnπGtoGOG
mΞtρrm{Υ}ovμrlτnμ{mΞtρrm{Υ}}GPGorG˛‡˛‡GΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 9

200 |μΞrαρGνorGμlμαtrowμΞkGproγuαtτonGoνGΞGvμαtorTlτkμGquΞrkGγμαΞyτnπGtoGΞGtopGquΞrkGΞnγGΞGqτππsGΥosonG
usτnπGΥoostμγGtopoloπτμsGτnGνullyGρΞγronταGντnΞlGstΞtμsUGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 9

199
vμΞsurμmμntGoνGμlμαtrowμΞkTτnγuαμγGproγuαtτonGoνG–˛‡GwτtρGtwoGψμtsGτnGppGαollτsτonsGΞtGOGsqrt{s}faGPG
}μ’GΞnγGαonstrΞτntsGonGΞnomΞlousGquΞrtταGπΞuπμGαouplτnπsUGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 9

198 |μΞrαρGνorGΞnomΞlousGtrτplμGπΞuπμGαouplτnπsGτnG––GΞnγG–±GproγuαtτonGτnGlμptonGRGψμtGμvμntsGτnG
protonTprotonGαollτsτonsGΞtGOGsqrt{s}GPGfGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 9

197 |μΞrαρGνorGΞGlτπρtGpsμuγosαΞlΞrGqτππsGΥosonGτnGtρμGΥoostμγG˛…˛…ˇ� ˇ�GντnΞlGstΞtμGτnGprotonTprotonG
αollτsτonsGΞtGOGsqrt{s}GPGfGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 9

196
|μΞrαρGνorGlμptonGνlΞvourGvτolΞtτnπGγμαΞysGoνGρμΞvyGrμsonΞnαμsGΞnγGquΞntumGΥlΞαkGρolμsGtoGΞnG
[oormulΞcGsμμGtμxt−GpΞτrGτnGprotonTprotonGαollτsτonsGΞtG[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalp
CSG2016SG_^SGZX_

4.2 9

195 |μΞrαρGνorGΥlΞαkGρolμsGΞnγGspρΞlμronsGτnGρτπρTmultτplτατtyGντnΞlGstΞtμsGτnGprotonTprotonGαollτsτonsGΞtGOG
sqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 9

194 vμΞsurμmμntGoνGαρΞrπμγGpΞrtταlμGspμαtrΞGτnGmτnτmumTΥτΞsGμvμntsGνromGprotonTprotonGαollτsτonsGΞtUG
EuropeanpPhysicalpJournalpCSG2018SG_aSG^b_ 4.2 9

193
|μΞrαρGνorGΞGsτnπlyGproγuαμγGtρτrγTπμnμrΞtτonGsαΞlΞrGlμptoquΞrkGγμαΞyτnπGtoGΞGˇ�GlμptonGΞnγGΞG
ΥottomGquΞrkGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SG
YWXaSGX

5.4 9

192
|μΞrαρGνorGsupμrsymmμtryGwτtρGΞGαomprμssμγGmΞssGspμαtrumGτnGtρμGvμαtorGΥosonGνusτonGtopoloπyG
wτtρGXTlμptonGΞnγGWTlμptonGντnΞlGstΞtμsGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}GPGfGXZG}μ’UGJournalpofp
HighpEnergypPhysicsSG2019SGYWXbSGX

5.4 8
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191 |μΞrαρGνorGαontΞαtGτntμrΞαtτonsGΞnγGlΞrπμGμxtrΞGγτmμnsτonsGτnGtρμGγτlμptonGmΞssGspμαtrΞGνromG
protonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 8

190
vμΞsurμmμntGoνGτnαlusτvμGΞnγGγτννμrμntτΞlGqτππsGΥosonGproγuαtτonGαrossGsμαtτonsGτnGtρμGγτpρotonG
γμαΞyGαρΞnnμlGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2019SG
YWXbSGX

5.4 8

189 proomμγGψμtGmΞssGΞtGρτπρGprματsτonUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsSG2020SGaWbSGXZ]_W[ 4.2 8

188 vμΞsurμmμntGoνGtopGquΞrkGpΞτrGproγuαtτonGτnGΞssoατΞtτonGwτtρGΞG±GΥosonGτnGprotonTprotonGαollτsτonsG
ΞtGOGsqrt{mΞtρrm{s}}GPGfGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 8

187 lompΞrτnπGtrΞnsvμrsμGmomμntumGΥΞlΞnαμGoνGΥGψμtGpΞτrsGτnGppGΞnγGyΥyΥGαollτsτonsGΞtGOG
sqrt{s≥{mΞtρrm{ww}}}f]UWYGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 8

186 |μΞrαρGνorGγΞrkGmΞttμrGproγuαμγGτnGΞssoατΞtτonGwτtρGΞGsτnπlμGtopGquΞrkGorGΞGtopGquΞrkGpΞτrGτnG
protonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 8

185 |μΞrαρGνorGsτnπlμGproγuαtτonGoνGvμαtorTlτkμGquΞrksGγμαΞyτnπGtoGΞG±GΥosonGΞnγGΞGtopGorGΞGΥottomG
quΞrkGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 8

184 vμΞsurμmμntGoνGtρμGtopGquΞrkGmΞssGusτnπGsτnπlμGtopGquΞrkGμvμntsGτnGprotonTprotonGαollτsτonsGΞtG
[oormulΞcGsμμGtμxt−´ }μ’UGEuropeanpPhysicalpJournalpCSG2017SG__SGZ][ 4.2 8

183 vμΞsurμmμntGoνGtρμGtrτplμTγτννμrμntτΞlGγτψμtGαrossGsμαtτonGτnGprotonTprotonGαollτsτonsGΞtGΞnγG
αonstrΞτntsGonGpΞrtonGγτstrτΥutτonGνunαtτonsUGEuropeanpPhysicalpJournalpCSG2017SG__SG_[^ 4.2 8

182 yμrνormΞnαμGstuγyGoνGtρμGlv|GΥΞrrμlGrμsτstτvμGplΞtμGαρΞmΥμrsGwτtρGαosmταGrΞysUGJournalpofp
InstrumentationSG2010SG]SG}WZWX_T}WZWX_ 1 8

181 jlτπnmμntGoνGtρμGlv|GmuonGsystμmGwτtρGαosmταTrΞyGΞnγGΥμΞmTρΞloGmuonsUGJournalpofp
InstrumentationSG2010SG]SG}WZWYWT}WZWYW 1 8

180 |μΞrαρGνorGμlμαtrowμΞkGproγuαtτonGoνGΞGvμαtorTlτkμG}GquΞrkGusτnπGνullyGρΞγronταGντnΞlGstΞtμsUGJournalp
ofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 8

179 |μΞrαρGνorGpρysταsGΥμyonγGtρμGstΞnγΞrγGmoγμlGτnGmultτlμptonGντnΞlGstΞtμsGτnGprotonTprotonG
αollτsτonsGΞtGOGsqrt{s}GPGfGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 8

178 vμΞsurμmμntGoνGtρμGunγμrlyτnπGμvμntGΞαtτvτtyGτnGτnαlusτvμG±GΥosonGproγuαtτonGτnGprotonTprotonG
αollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 8

177 vμΞsurμmμntGoνGtρμGproγuαtτonGαrossGsμαtτonGoνGΞG–´ ΥosonGτnGΞssoατΞtτonGwτtρGtwoGΥGψμtsGτnGppG
αollτsτonsGΞtG[oormulΞcGsμμGtμxt−UGEuropeanpPhysicalpJournalpCSG2017SG__SGbY 4.2 7

176 vμΞsurμmμntGoνGtρμGμnμrπyGγμnsτtyGΞsGΞGνunαtτonGoνGpsμuγorΞpτγτtyGτnGprotonâ��protonGαollτsτonsGΞtG
Osqrt{s}GfXZStμxtG{}μ’}GPUGEuropeanpPhysicalpJournalpCSG2019SG_bSGX 4.2 7

175 |μΞrαρGνorGrΞrμGγμαΞysGoνGΞnγGqτππsGΥosonsGtoGΞnγGΞGpρotonGτnGprotonTprotonGαollτsτonsGΞtGfGXZUG
EuropeanpPhysicalpJournalpCSG2019SG_bSGb[ 4.2 7

174 |μΞrαρGνorGproγuαtτonGoνGqτππsGΥosonGpΞτrsGτnGtρμGνourGΥGquΞrkGντnΞlGstΞtμGusτnπGlΞrπμTΞrμΞGψμtsGτnG
protonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 7

(2019-2019)

23



173 |μΞrαρGνorGρμΞvyGrμsonΞnαμsGγμαΞyτnπGτntoGtwoGqτππsGΥosonsGorGτntoGΞGqτππsGΥosonGΞnγGΞG–GorG±G
ΥosonGτnGprotonTprotonGαollτsτonsGΞtGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 7

172
vμΞsurμmμntGoνGtρμGαrossGsμαtτonGνorGμlμαtrowμΞkGproγuαtτonGoνGΞG±GΥosonSGΞGpρotonGΞnγGtwoGψμtsG
τnGprotonTprotonGαollτsτonsGΞtGOGsqrt{mΞtρrm{s}}GPGfGXZG}μ’GΞnγGαonstrΞτntsGonGΞnomΞlousGquΞrtταG
αouplτnπsUGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX

5.4 7

171 |μΞrαρGνorGγΞrkGmΞttμrGpΞrtταlμsGproγuαμγGτnGΞssoατΞtτonGwτtρGΞGqτππsGΥosonGτnGprotonTprotonG
αollτsτonsGΞtGOGsqrt{mΞtρrm{s}}GPGfGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 7

170 sμtGpropμrtτμsGτnGyΥyΥGΞnγGppGαollτsτonsGΞtGOGsqrt{s≥{mΞtρrm{w}dmΞtρrm{w}}}f]UWYGPG}μ’UGJournalpofp
HighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

169 vμΞsurμmμntGoνGtρμGsμmτlμptonταGOGmΞtρrm{t}ovμrlτnμ{mΞtρrm{t}}GPGRG˛‡GproγuαtτonGαrossGsμαtτonGτnG
ppGαollτsτonsGΞtGOGsqrt{s}faGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

168 |μΞrαρμsGνorG–hGΥosonsGγμαΞyτnπGtoGΞGtopGquΞrkGΞnγGΞGΥottomGquΞrkGτnGprotonTprotonGαollτsτonsGΞtG
XZG}μ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

167 |μΞrαρGνorGΞGlτπρtGpsμuγosαΞlΞrGqτππsGΥosonGproγuαμγGτnGΞssoατΞtτonGwτtρGΥottomGquΞrksGτnGppG
αollτsτonsGΞtGOGsqrt{s}faGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

166 vμΞsurμmμntGoνGtρμG±˛‡GproγuαtτonGαrossGsμαtτonGτnGppGαollτsτonsGΞtGaG}μ’GΞnγGsμΞrαρGνorGΞnomΞlousG
trτplμGπΞuπμGΥosonGαouplτnπsUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 7

165 vultτψμtGrΞtμsGτnGμRμâ��GΞnnτρτlΞtτoncGpμrturΥΞtτonGtρμoryGvμrsusGunyGγΞtΞUGNuclearpPhysics,pSectionpB,p
ProceedingspSupplementsSG1999SG_[SG[[T[a 7

164 |μΞrαρGνorGγΞrkGpρotonsGτnGγμαΞysGoνGqτππsGΥosonsGproγuαμγGτnGΞssoατΞtτonGwτtρG±GΥosonsGτnG
protonTprotonGαollτsτonsGΞtGOGsqrt{s}GPGfGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 7

163 |μΞrαρGνorGγΞrkGmΞttμrGproγuαμγGτnGΞssoατΞtτonGwτtρGΞGlμptonταΞllyGγμαΞyτnπGΥosonGτnGprotonTprotonG
αollτsτonsGΞtUGEuropeanpPhysicalpJournalpCSG2021SGaXSGXZ 4.2 7

162 |μΞrαρGνorGrμsonΞnαμsGτnGtρμGmΞssGspμαtrumGoνGmuonGpΞτrsGproγuαμγGτnGΞssoατΞtτonGwτtρGΥGquΞrkGψμtsG
τnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}faGPGΞnγGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

161
|μΞrαρGνorGρμΞvyGrμsonΞnαμsGγμαΞyτnπGτntoGΞGvμαtorGΥosonGΞnγGΞGqτππsGΥosonGτnGντnΞlGstΞtμsGwτtρG
αρΞrπμγGlμptonsSGnμutrτnosGΞnγGΥGquΞrksGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SG
YWXaSGX

5.4 7

160 |μΞrαρGνorGΞGρμΞvyGrμsonΞnαμGγμαΞyτnπGτntoGΞG±GΥosonGΞnγGΞG±GorG–GΥosonGτnGYâ��YqGντnΞlGstΞtμsGΞtGOG
sqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

159 |μΞrαρGνorGγΞrkGmΞttμrGproγuαμγGτnGΞssoατΞtτonGwτtρGΞGqτππsGΥosonGγμαΞyτnπGtoG˛‡˛‡GorGˇ�GRˇ�Gâ��GΞtGOG
sqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

158 |μΞrαρGνorGΞGρμΞvyGrμsonΞnαμGγμαΞyτnπGtoGΞGpΞτrGoνGvμαtorGΥosonsGτnGtρμGlμptonGplusGmμrπμγGψμtGντnΞlG
stΞtμGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

157 yrματsτonGlumτnosτtyGmμΞsurμmμntGτnGprotonTprotonGαollτsτonsGΞtGτnGYWX]GΞnγGYWX^GΞtGlv|UG
EuropeanpPhysicalpJournalpCSG2021SGaXSGaWW 4.2 7

156 |μΞrαρGνorGsτnπlμGproγuαtτonGoνGvμαtorTlτkμGquΞrksGγμαΞyτnπGtoGΞGtopGquΞrkGΞnγGΞGΥosonGτnG
protonTprotonGαollτsτonsGΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGbW 4.2 6

Zoltan Trocsanyi

24



155 vτxμγGρτπρμrTorγμrGΞnτsotropταGνlowGΞnγGnonlτnμΞrGrμsponsμGαoμνντατμntsGoνGαρΞrπμγGpΞrtταlμsGτnG
αollτsτonsGΞtGΞnγG]UWYUGEuropeanpPhysicalpJournalpCSG2020SGaWSG]Z[ 4.2 6

154 vμΞsurμmμntGoνGμlμαtrowμΞkGproγuαtτonGoνGΞGΥosonGτnGΞssoατΞtτonGwτtρGtwoGψμtsGτnGprotonTprotonG
αollτsτonsGΞtUGEuropeanpPhysicalpJournalpCSG2020SGaWSG[Z 4.2 6

153 |μΞrαρGνorGlμptonGνlΞvourGvτolΞtτnπGγμαΞysGoνGΞGnμutrΞlGρμΞvyGqτππsGΥosonGtoG˛…ˇ�GΞnγGμˇ�GτnG
protonTprotonGαollτsτonsGΞtGOGsqrt{s}GPGfGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 6

152 vμΞsurμmμntGoνGγτψμtGΞzτmutρΞlGγμαorrμlΞtτonGτnGpp´ αollτsτonsGΞtG[oormulΞcGsμμGtμxt−UGEuropeanp
PhysicalpJournalpCSG2016SG_^SG]Z^ 4.2 6

151 |μΞrαρGνorGΞGρμΞvyGrμsonΞnαμGγμαΞyτnπGtoGΞGtopGquΞrkGΞnγGΞGvμαtorTlτkμGtopGquΞrkGτnGtρμGlμptonGRG
ψμtsGντnΞlGstΞtμGτnGppGαollτsτonsGΞtGOsqrt{s}GfGXZStμxtG{}μ’}GPUGEuropeanpPhysicalpJournalpCSG2019SG_bSGX 4.2 6

150 qΞγroproγuαtτonGoνG–RG–â��GΥGOGovμrlτnμ{mΞtρrm{Υ}}GPGΞtGwuxGΞααurΞαyGmΞtαρμγGwτtρGsρowμrGvontμG
lΞrloGproπrΞmsUGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 6

149 |μΞrαρGνorGtρμGstΞnγΞrγGmoγμlGqτππsGΥosonGproγuαμγGτnGΞssoατΞtτonGwτtρG–GΞnγG±GΥosonsGτnGppG
αollτsτonsGΞtGOGsqrt{s}f_GP}μ’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 6

148 yμrνormΞnαμGoνGtρμGlv|GγrτνtGtuΥμGαρΞmΥμrsGwτtρGαosmταGrΞysUGJournalpofpInstrumentationSG2010SG]SG}WZWX]T}WZWX]1 6

147 oourTψμtGproγuαtτonGτnGμRμâ��GΞnnτρτlΞtτonGΞtGnμxtTtoTlμΞγτnπGorγμrUGNuclearpPhysics,pSectionpB,p
ProceedingspSupplementsSG1998SG^[SG^ZT^_ 6

146 }ρrμμTψμtGμvμntTsρΞpμsGτnGlμptonâ��protonGsαΞttμrτnπGΞtGnμxtTtoTlμΞγτnπGorγμrGΞααurΞαyUGPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG2006SG^Z[SG[baT]WZ 4.2 6

145 |μΞrαρGνorGtρμGΞssoατΞtμγGproγuαtτonGoνGtρμGqτππsGΥosonGwτtρGΞGtopTquΞrkGpΞτrG2014SGYWX[SGX 6

144
|μΞrαρGνorGsupμrsymmμtryGτnGντnΞlGstΞtμsGwτtρGtwoGopposτtμlyGαρΞrπμγGsΞmμTνlΞvorGlμptonsGΞnγG
mτssτnπGtrΞnsvμrsμGmomμntumGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}GPGfGXZG}μ’UGJournalpofpHighp
EnergypPhysicsSG2021SGYWYXSGX

5.4 6

143 |μΞrαρGνorGγτrμαtGpΞτrGproγuαtτonGoνGsαΞlΞrGtopGquΞrksGτnGtρμGsτnπlμTGΞnγGγτlμptonGαρΞnnμlsGτnG
protonTprotonGαollτsτonsGΞtGOGsqrt{s}faGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 6

142 vμΞsurμmμntGoνGtρμGγτννμrμntτΞlGmrμllT¯ΞnGαrossGsμαtτonGτnGprotonTprotonGαollτsτonsGΞtGOG
sqrt{mΞtρrm{s}}GPGfGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 6

141 vμΞsurμmμntGoνGtρμGΞvμrΞπμGvμryGνorwΞrγGμnμrπyGΞsGΞGνunαtτonGoνGtρμGtrΞαkGmultτplτατtyGΞtGαμntrΞlG
psμuγorΞpτγτtτμsGτnGprotonTprotonGαollτsτonsGΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGabZ 4.2 6

140 |μΞrαρGνorGnμwGpρysταsGτnGtopGquΞrkGproγuαtτonGτnGγτlμptonGντnΞlGstΞtμsGτnGprotonTprotonGαollτsτonsG
ΞtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGaa^ 4.2 6

139 |μΞrαρGνorGγμαΞysGoνGstoppμγGμxotταGlonπTlτvμγGpΞrtταlμsGproγuαμγGτnGprotonTprotonGαollτsτonsGΞtGOG
sqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 6

138 |μΞrαρGνorGtopGsquΞrksGγμαΞyτnπGvτΞGνourTΥoγyGorGαρΞrπτnoTmμγτΞtμγGmoγμsGτnGsτnπlμTlμptonGντnΞlG
stΞtμsGτnGprotonTprotonGαollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 6
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137 |μΞrαρGνorGΞGρμΞvyGrμsonΞnαμGγμαΞyτnπGτntoGΞG±GΥosonGΞnγGΞGvμαtorGΥosonGτnGtρμGOGnuG
ovμrlτnμ{nu}mΞtρrm{q}ovμrlτnμ{mΞtρrm{q}}GPGντnΞlGstΞtμUGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 6

136 |μΞrαρGνorGsupμrsymmμtryGτnGντnΞlGstΞtμsGwτtρGpρotonsGΞnγGmτssτnπGtrΞnsvμrsμGmomμntumGτnG
protonTprotonGαollτsτonsGΞtGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 5

135 vμΞsurμmμntGoνGtρμGτnαlusτvμGμnμrπyGspμαtrumGτnGtρμGvμryGνorwΞrγGγτrμαtτonGτnGprotonTprotonG
αollτsτonsGΞtGOGsqrt{s}fXZGPG}μ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 5

134 qΞγroproγuαtτonGoνGtGΞntτTtGpΞτrGτnGΞssoατΞtτonGwτtρGΞnGτsolΞtμγGpρotonGΞtGwuxGΞααurΞαyGmΞtαρμγG
wτtρGpΞrtonGsρowμrUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 5

133 yμrνormΞnαμGoνGlv|GρΞγronGαΞlorτmμtμrGtτmτnπGΞnγGsynαρronτzΞtτonGusτnπGtμstGΥμΞmSGαosmταGrΞySG
ΞnγGuqlGΥμΞmGγΞtΞUGJournalpofpInstrumentationSG2010SG]SG}WZWXZT}WZWXZ 1 5

132 vμΞsurμmμntGoνGμnμrπyGνlowGΞtGlΞrπμGpsμuγorΞpτγτtτμsGτnGppGαollτsτonsGΞtGOGsqrtG{s}GfGWU{b}GPGΞnγG_G
}μ’G2011SGYWXXSGX 5

131
|μΞrαρGνorGΞGρμΞvyGpsμuγosαΞlΞrGqτππsGΥosonGγμαΞyτnπGτntoGΞGXY]Gpμ’GqτππsGΥosonGΞnγGΞG±GΥosonGτnG
ντnΞlGstΞtμsGwτtρGtwoGtΞuGΞnγGtwoGlτπρtGlμptonsGΞtGOGsqrt{s}GPGfGXZG}μ’UGJournalpofpHighpEnergypPhysicsSG
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