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4.2 399
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NatureSG2015SG]YYSG^aT_Y 50.4 326
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JournalrofrInstrumentationSG2014SGbSGyXWWWbTyXWWWb 1 279

451 |νΨrγχGπorGμΨrkGmΨttνrSGνxtrΨGμψmνnsψonsSGΨnμGunpΨrtψγlνsGψnGmonojνtGνvνntsGψnGprotonTprotonG
γollψsψonsGΨtGµoormulΨcGsννGtνxt−µoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2015SG_]SGYZ] 4.2 250

450 nvνntGτνnνrΨtorGtunνsGoαtΨψnνμGπromGunμνrlyψnτGνvνntGΨnμGmultψpΨrtonGsγΨttνrψnτGmνΨsurνmνntsUG
EuropeanrPhysicalrJournalrCSG2016SG_^SGX]] 4.2 250

449 xαsνrvΨtψonGoπGtχνGμψpχotonGμνγΨyGoπGtχνGqψττsGαosonGΨnμGmνΨsurνmνntGoπGψtsGpropνrtψνsUG
EuropeanrPhysicalrJournalrCSG2014SG_[SGZW_^ 4.2 239

448 vνΨsurνmνntGoπGsV˛¤GproμuγtψonGψnGppGγollψsψonsGΨtGOsqrt{s}f_PG}ν’UGEuropeanrPhysicalrJournalrCSG
2011SG_XSGX 4.2 216

447 |νΨrγχνsGπorGνlνγtrowνΨkGproμuγtψonGoπGγχΨrτψnosSGnνutrΨlψnosSGΨnμGslνptonsGμνγΨyψnτGtoGlνptonsG
ΨnμG–SG±SGΨnμGqψττsGαosonsGψnGppGγollψsψonsGΨtGa´ }ν’UGEuropeanrPhysicalrJournalrCSG2014SG_[SGZWZ^ 4.2 183

446 lomαψnνμGmνΨsurνmνntsGoπGqψττsGαosonGγouplψnτsGψnGprotonTprotonGγollψsψonsGΨtUGEuropeanr
PhysicalrJournalrCSG2019SG_bSG[YX 4.2 153

445 |νΨrγχGπorGχνΨvyGnνutrψnosGΨnμGµoormulΨcGsννGtνxt−GαosonsGwψtχGrψτχtTχΨnμνμGγouplψnτsGψnG
protonTprotonGγollψsψonsGΨtGµoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2014SG_[SGZX[b 4.2 149

444 yνrπormΨnγνGoπGpχotonGrνγonstruγtψonGΨnμGψμνntψπψγΨtψonGwψtχGtχνGlv|GμνtνγtorGψnGprotonTprotonG
γollψsψonsGΨtGâ��sfGaG}ν’UGJournalrofrInstrumentationSG2015SGXWSGyWaWXWTyWaWXW 1 141

443 |νΨrγχGπorGψnvψsψαlνGμνγΨysGoπGqψττsGαosonsGψnGtχνGvνγtorGαosonGπusψonGΨnμGΨssoγψΨtνμG±qG
proμuγtψonGmoμνsUGEuropeanrPhysicalrJournalrCSG2014SG_[SGYbaW 4.2 131

442 xαsνrvΨtψonGoπG OZa_YPGproμuγtψonGψnGppGγollψsψonsGΨtGOsqrt{s}f_mαox{~}ν’}PUGEuropeanrPhysicalr
JournalrCSG2012SG_YSGX 4.2 121

441 rmplψγΨtψonsGoπGuqlαGmνΨsurνmνntsGΨnμGπuturνGprospνγtsUGEuropeanrPhysicalrJournalrCSG2013SG_ZSGX 4.2 116

440 nvψμνnγνGπorGtχνGXY]Gpν’GqψττsGαosonGμνγΨyψnτGtoGΨGpΨψrGoπGˇ�GlνptonsUGJournalrofrHighrEnergyrPhysics
SG2014SGYWX[SGX 5.4 101
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439 mψππνrνntψΨlGαrΨnγχψnτGπrΨγtψonGΨnμGΨnτulΨrGΨnΨlysψsGoπGtχνGμνγΨyGkGWGTgGtGQWG˛…GRG˛…Gâ��UGJournalrofrHighr
EnergyrPhysicsSG2013SGYWXZSGX 5.4 99

438 vνΨsurνmνntGoπGtχνGμψππνrνntψΨlGγrossGsνγtψonGπorGtopGquΨrkGpΨψrGproμuγtψonGψnGppGγollψsψonsGΨtG
µoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2015SG_]SG][Y 4.2 98

437 xαsνrvΨtψonGoπGttµovνrG´fl−qGyroμuγtψonUGPhysicalrReviewrLettersSG2018SGXYWSGYZXaWX 7.4 96

436 vνΨsurνmνntGoπGuonτT{ΨnτνGwνΨrT|ψμνG}woTyΨrtψγlνGjnτulΨrGlorrνlΨtψonsGψnGppGlollψsψonsGΨtG
sqrtµs−fXZGG}ν’UGPhysicalrReviewrLettersSG2016SGXX^SGX_YZWY 7.4 90

435 vνΨsurνmνntGoπGVGpolΨrψzΨtψonGψnGγollψsψonsGΨtGµoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2013
SG_ZSGY^ZX 4.2 87

434 mψππνrνntψΨlGαrΨnγχψnτGπrΨγtψonGΨnμGΨnτulΨrGΨnΨlysψsGoπGtχνGμνγΨyGOGk_s√WGPGTgGh˛…GRG˛…Gâ��UGJournalrofrHighr
EnergyrPhysicsSG2013SGYWXZSGX 5.4 86

433 xαsνrvΨtψonGoπGμouαlνGγχΨrmGproμuγtψonGψnvolvψnτGopνnGγχΨrmGψnGppGγollψsψonsGΨtGOGsqrtG{s}GfG
{_}d{tνxt{}ν’}}GPUGJournalrofrHighrEnergyrPhysicsSG2012SGYWXYSGX 5.4 86

432 yνrπormΨnγνGoπGtχνGlv|GmψssψnτGtrΨnsvνrsνGmomνntumGrνγonstruγtψonGψnGppGμΨtΨGΨtGâ��sGfGaG}ν’UG
JournalrofrInstrumentationSG2015SGXWSGyWYWW^TyWYWW^ 1 84

431 vνΨsurνmνntGoπGproμuγtψonGψnGγollψsψonsGΨtGµoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2012SG
_YSGYWY] 4.2 83

430 xαsνrvΨtψonGoπGqψττsGkosonGmνγΨyGtoGkottomGzuΨrksUGPhysicalrReviewrLettersSG2018SGXYXSGXYXaWX 7.4 79

429 vνΨsurνmνntGoπGtχνGπrΨτmνntΨtψonGπrΨγtψonGrΨtψoGπGsGVπGμGΨnμGψtsGμνpνnμνnγνGonGkGmνsonG
kψnνmΨtψγsUGJournalrofrHighrEnergyrPhysicsSG2013SGYWXZSGX 5.4 78

428 vνΨsurνmνntsGoπGpropνrtψνsGoπGtχνGqψττsGαosonGμνγΨyψnτGψntoGtχνGπourTlνptonGπψnΨlGstΨtνGψnGppG
γollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 77

427 {νγonstruγtψonGΨnμGψμνntψπψγΨtψonGoπGˇ�GlνptonGμνγΨysGtoGχΨμronsGΨnμG˛‰ˇ�ΨtGlv|UGJournalrofr
InstrumentationSG2016SGXXSGyWXWXbTyWXWXb 1 75

426 |νΨrγχGπorGmΨssψvνGrνsonΨnγνsGψnGμψjνtGsystνmsGγontΨψnψnτGjνtsGtΨττνμGΨsG–GorG±GαosonGμνγΨysGψnGppG
γollψsψonsGΨtGOGsqrt{s}GPGfGaG}ν’UGJournalrofrHighrEnergyrPhysicsSG2014SGYWX[SGX 5.4 74

425 |νΨrγχνsGπorGψnvψsψαlνGμνγΨysGoπGtχνGqψττsGαosonGψnGppGγollψsψonsGΨtGOGsqrt{s}GPGfG_SGaSGΨnμGXZG}ν’UG
JournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 74

424 |νΨrγχGπorGΨGqψττsGαosonGψnGtχνGmΨssGrΨnτνGπromGX[]GtoGXWWWGpν’GμνγΨyψnτGtoGΨGpΨψrGoπG–GorG±G
αosonsUGJournalrofrHighrEnergyrPhysicsSG2015SGYWX]SGX 5.4 73

423 xαsνrvΨtψonGoπGlχΨrτνTmνpνnμνntGjzψmutχΨlGlorrνlΨtψonsGψnGpTyαGlollψsψonsGΨnμGrtsGrmplψγΨtψonGπorG
tχνG|νΨrγχGπorGtχνGlχψrΨlGvΨτnνtψγGnππνγtUGPhysicalrReviewrLettersSG2017SGXXaSGXYYZWX 7.4 72

422 |νΨrγχGπorGnνutrΨlGv||vGqψττsGαosonsGμνγΨyψnτGtoGΨGpΨψrGoπGtΨuGlνptonsGψnGppGγollψsψonsUGJournalrofr
HighrEnergyrPhysicsSG2014SGYWX[SGX 5.4 70
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421 |νΨrγχGπorGpχysψγsGανyonμGtχνGstΨnμΨrμGmoμνlGψnGμψlνptonGmΨssGspνγtrΨGψnGprotonTprotonGγollψsψonsG
ΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2015SGYWX]SGX 5.4 69

420 |tuμyGoπGmGsGmνsonGμνγΨysGtoGmGRˇ�â��SGmGWˇ�RGΨnμGmGQRˇ�â��GπψnΨlGstΨtνsGψnGppGγollψsψonsUGJournalrofrHighr
EnergyrPhysicsSG2013SGYWXZSGX 5.4 69

419 lχΨrτνμTpΨrtψγlνGnuγlνΨrGmoμψπψγΨtψonGπΨγtorsGψnGyαyαGΨnμGpyαGγollψsψonsGΨtGOG
sqrt{s_{mΨtχrm{w}dmΨtχrm{w}}}f]UWYGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 64

418 mψππνrνntψΨlGαrΨnγχψnτGπrΨγtψonGΨnμGΨnτulΨrGΨnΨlysψsGoπGtχνGkGRGTgGtGRG˛…GRG˛…Gâ��GμνγΨyUGJournalrofrHighr
EnergyrPhysicsSG2013SGYWXZSGX 5.4 63

417 vνΨsurνmνntGoπGOYPGmνsonGproμuγtψonGψnGγollψsψonsGΨtGµoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalr
CSG2012SG_YSGYXWW 4.2 63

416 |νΨrγχGπorGχψτχTmΨssGrνsonΨnγνsGψnGμψlνptonGπψnΨlGstΨtνsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG
}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 63

415 |νΨrγχGπorGqνΨvyGwνutrΨlGuνptonsGψnGnvνntsGwψtχG}χrννGlχΨrτνμGuνptonsGψnGyrotonTyrotonG
lollψsψonsGΨtGsqrtµs−fXZGG}ν’UGPhysicalrReviewrLettersSG2018SGXYWSGYYXaWX 7.4 62

414 nxtrΨγtψonGΨnμGvΨlψμΨtψonGoπGΨGnνwGsνtGoπGlv|GpytχψΨaGtunνsGπromGunμνrlyψnτTνvνntGmνΨsurνmνntsUG
EuropeanrPhysicalrJournalrCSG2020SGaWSG[ 4.2 61

413 |νΨrγχGπorGΨGγχΨrτνμGqψττsGαosonGψnGppGγollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG
2015SGYWX]SGX 5.4 61

412 |tuμyGoπGsVˇ�GproμuγtψonGΨnμGγolμGnuγlνΨrGmΨttνrGνππνγtsGψnGpyαGγollψsψonsGΨtGOGsqrt{{{s_{wwG}}}}GPGfG]G
}ν’UGJournalrofrHighrEnergyrPhysicsSG2014SGYWX[SGX 5.4 60

411 rnγlusψvνG–GΨnμG±GproμuγtψonGψnGtχνGπorwΨrμGrντψonGΨtGOGsqrtG{s}GfG_S{tνxt{}ν’}}GPUGJournalrofrHighr
EnergyrPhysicsSG2012SGYWXYSGX 5.4 60

410 |νΨrγχGπorGmΨssψvνGrνsonΨnγνsGμνγΨyψnτGψntoGpΨψrsGoπGαoostνμGαosonsGψnGsνmψTlνptonψγGπψnΨlGstΨtνsG
ΨtGOGsqrt{s}GPGfGaG}ν’UGJournalrofrHighrEnergyrPhysicsSG2014SGYWX[SGX 5.4 59

409 vνΨsurνmνntGoπGtχνGψsospψnGΨsymmνtryGψnGkGTgGtOQP˛…R˛…â��GμνγΨysUGJournalrofrHighrEnergyrPhysicsSG2012SG
YWXYSGX 5.4 59

408 yroμuγtψonGoπGsVˇ�GΨnμGOGvΨr~psψlonGPGmνsonsGψnGppGγollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighr
EnergyrPhysicsSG2013SGYWXZSGX 5.4 58

407 |upprνssψonGΨnμGΨzψmutχΨlGΨnψsotropyGoπGpromptGΨnμGnonpromptGµoormulΨcGsννGtνxt−GproμuγtψonGψnG
yαyαGγollψsψonsGΨtGµoormulΨcGsννGtνxt−µoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2017SG__SGY]Y 4.2 58

406 |νΨrγχGπorGΨGstΨnμΨrμGmoμνlGqψττsGαosonGproμuγνμGψnGΨssoγψΨtψonGwψtχGΨGtopTquΨrkGpΨψrGΨnμG
μνγΨyψnτGtoGαottomGquΨrksGusψnτGΨGmΨtrψxGνlνmνntGmνtχoμUGEuropeanrPhysicalrJournalrCSG2015SG_]SGY]X 4.2 55

405 |νΨrγχGπorGnνwGpχνnomνnΨGwψtχGtχνGvΨrψΨαlνGψnGtχνGΨllTχΨμronψγGπψnΨlGstΨtνGproμuγνμGψnG
protonTprotonGγollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2017SG__SG_XW 4.2 54

404 vνΨsurνmνntsGoπGμψππνrνntψΨlGΨnμGμouαlνTμψππνrνntψΨlGmrνllT¯ΨnGγrossGsνγtψonsGψnGprotonTprotonG
γollψsψonsGΨtGµoormulΨcGsννGtνxt−µoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2015SG_]SGX[_ 4.2 50
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403
|νΨrγχGπorGnΨrrowGΨnμGαroΨμGμψjνtGrνsonΨnγνsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’GΨnμG
γonstrΨψntsGonGμΨrkGmΨttνrGmνμψΨtorsGΨnμGotχνrGnνwGpΨrtψγlνsUGJournalrofrHighrEnergyrPhysicsSG2018SG
YWXaSGX

5.4 50

402 wuγlνΨrGνππνγtsGonGtχνGtrΨnsvνrsνGmomνntumGspνγtrΨGoπGγχΨrτνμGpΨrtψγlνsGψnGpyαGγollψsψonsGΨtG
µoormulΨcGsννGtνxt−µoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2015SG_]SGYZ_ 4.2 48

401 vνΨsurνmνntGoπGtχνGtTγχΨnnνlGsψnτlνTtopTquΨrkGproμuγtψonGγrossGsνγtψonGΨnμGoπGtχνG|’Gtα|GltvG
mΨtrψxGνlνmνntGψnGppGγollψsψonsGΨtGOGsqrt{s}GPGfGaG}ν’UGJournalrofrHighrEnergyrPhysicsSG2014SGYWX[SGX 5.4 48

400 |νΨrγχGπorGμΨrkGmΨttνrGproμuγνμGwψtχGΨnGνnνrτνtψγGjνtGorGΨGχΨμronψγΨllyGμνγΨyψnτG–GorG±GαosonGΨtGOG
sqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 46

399 lomαψnνμGsνΨrγχGπorGνlνγtrowνΨkGproμuγtψonGoπGγχΨrτψnosGΨnμGnνutrΨlψnosGψnGprotonTprotonG
γollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 45

398 vνΨsurνmνntGoπGkGmνsonGproμuγtψonGγrossTsνγtψonsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}f_GPG}ν’UG
JournalrofrHighrEnergyrPhysicsSG2013SGYWXZSGX 5.4 45

397 |νΨrγχGπorGtχνGΨssoγψΨtνμGproμuγtψonGoπGtχνGqψττsGαosonGwψtχGΨGtopTquΨrkGpΨψrUGJournalrofrHighr
EnergyrPhysicsSG2014SGYWX[SGX 5.4 45

396 vνΨsurνmνntGoπGtχνGγrossTsνγtψonGπorG±GTgGνRνTGproμuγtψonGψnGppGγollψsψonsGΨtGOsqrt{s}f_PG}ν’UGJournalr
ofrHighrEnergyrPhysicsSG2013SGYWXZSGX 5.4 43

395 |νΨrγχGπorGΨμμψtψonΨlGnνutrΨlGv||vGqψττsGαosonsGψnGtχνGˇ�Gˇ�GπψnΨlGstΨtνGψnGprotonTprotonGγollψsψonsGΨtG
OGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 42

394 |νΨrγχGπorGtχνGμouαlyGγχΨrmνμGαΨryonGOG ψ_{γγ}√{R}GPUGJournalrofrHighrEnergyrPhysicsSG2013SGYWXZSGX 5.4 41

393
vνΨsurνmνntGoπGtχνGψnγlusψvνGZTjνtGproμuγtψonGμψππνrνntψΨlGγrossGsνγtψonGψnGprotonTprotonGγollψsψonsG
ΨtG_G}ν’´ ΨnμGμνtνrmψnΨtψonGoπGtχνGstronτGγouplψnτGγonstΨntGψnGtχνG}ν’´ rΨnτνUGEuropeanrPhysicalr
JournalrCSG2015SG_]SGXa^

4.2 41

392 vνΨsurνmνntGoπGpromptGsVˇ�GpΨψrGproμuγtψonGψnGppGγollψsψonsGΨtGOGsqrt{s}GPGfG_G}νvUGJournalrofrHighr
EnergyrPhysicsSG2014SGYWX[SGX 5.4 41

391 vνΨsurνmνntGoπGtχνGψnνlΨstψγGprotonTprotonGγrossGsνγtψonGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighr
EnergyrPhysicsSG2018SGYWXaSGX 5.4 41

390 |νΨrγχGπorGνlνγtrowνΨkGproμuγtψonGoπGγχΨrτψnosGΨnμGnνutrΨlψnosGψnGmultψlνptonGπψnΨlGstΨtνsGψnG
protonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 40

389 xpposψtνTsψμνGπlΨvourGtΨττψnτGoπGmνsonsGΨtGtχνGuqlαGνxpνrψmνntUGEuropeanrPhysicalrJournalrCSG
2012SG_YSGYWYY 4.2 39

388 |νΨrγχGπorGnΨturΨlGΨnμGsplψtGsupνrsymmνtryGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’GψnGπψnΨlG
stΨtνsGwψtχGjνtsGΨnμGmψssψnτGtrΨnsvνrsνGmomνntumUGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 39

387 vνΨsurνmνntGoπGyromptGm√{W}GvνsonGjzψmutχΨlGjnψsotropyGψnGyαTyαGlollψsψonsGΨtG
sqrtµs_{ww}−f]UWYGG}ν’UGPhysicalrReviewrLettersSG2018SGXYWSGYWYZWX 7.4 39

386 vνΨsurνmνntGoπGpromptGˇ�OY|PGtoGsVˇ�GyψνlμGrΨtψosGψnGyαTyαGΨnμGpTpGγollψsψonsGΨtG
sqrtµsww−fYU_^GG}ν’UGPhysicalrReviewrLettersSG2014SGXXZSGY^YZWX 7.4 38
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385 vνΨsurνmνntGoπGtχνGµoormulΨcGsννGtνxt−GγrossGsνγtψonGψnGppGγollψsψonsGΨtGµoormulΨcGsννGtνxt−G}ν’ΨnμG
lψmψtsGonGΨnomΨlousGτΨuτνGγouplψnτsUGEuropeanrPhysicalrJournalrCSG2016SG_^SG[WX 4.2 38

384 vνΨsurνmνntGoπGtχνGk√{´–}GvνsonGwuγlνΨrGvoμψπψγΨtψonGoΨγtorGψnGyαTyαGlollψsψonsGΨtG
sqrtµs_{ww}−f]UWYGG}ν’UGPhysicalrReviewrLettersSG2017SGXXbSGX]YZWX 7.4 37

383
lonstrΨψntsGonGpΨrtonGμψstrψαutψonGπunγtψonsGΨnμGνxtrΨγtψonGoπGtχνGstronτGγouplψnτGγonstΨntGπromG
tχνGψnγlusψvνGjνtGγrossGsνγtψonGψnGppGγollψsψonsGΨtGµoormulΨcGsννGtνxt−µoormulΨcGsννGtνxt−UGEuropeanr
PhysicalrJournalrCSG2015SG_]SGYaa

4.2 37

382 vνΨsurνmνntGoπGtχνGμψππνrνntψΨlGγrossGsνγtψonGΨnμGγχΨrτνGΨsymmνtryGπorGψnγlusψvνGµoormulΨcGsννG
tνxt−GproμuγtψonGΨtGµoormulΨcGsννGtνxt−G}ν’UGEuropeanrPhysicalrJournalrCSG2016SG_^SG[^b 4.2 37

381 vνΨsurνmνntsGoπGqψττsGαosonGpropνrtψνsGψnGtχνGμψpχotonGμνγΨyGγχΨnnνlGψnGprotonTprotonGγollψsψonsG
ΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 37

380 vνΨsurνmνntGoπGpromptGΨnμGnonpromptGγχΨrmonψumGsupprνssψonGψnGγollψsψonsGΨtG]UWYUGEuropeanr
PhysicalrJournalrCSG2018SG_aSG]Wb 4.2 37

379 |νΨrγχGπorGtχνG O]]^aPG|tΨtνGmνγΨyψnτGψntoGk_{s}√{W}ˇ�√{´–}GψnGyrotonTyrotonGlollψsψonsGΨtG
sqrtµs−faGG}ν’UGPhysicalrReviewrLettersSG2018SGXYWSGYWYWW] 7.4 36

378 oψrstGoαsνrvΨtψonGoπGtχνGμνγΨyGOGk_γ√{R}toG{sGlνπtVG{{psψG{t√{R}}}}GrψτχtU}GPUGJournalrofrHighrEnergyr
PhysicsSG2013SGYWXZSGX 5.4 36

377 vνΨsurνmνntGoπGtχνGμouαlνTμψππνrνntψΨlGψnγlusψvνGjνtGγrossGsνγtψonGψnGprotonTprotonGγollψsψonsGΨtG
µoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2016SG_^SG[]X 4.2 36

376 |νΨrγχGπorGμψsΨppνΨrψnτGtrΨγksGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyr
PhysicsSG2015SGYWX]SGX 5.4 35

375 vνΨsurνmνntGoπGμψππνrνntψΨlGγrossGsνγtψonsGπorGqψττsGαosonGproμuγtψonGψnGtχνGμψpχotonGμνγΨyG
γχΨnnνlGψnGppGγollψsψonsGΨtGµoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2016SG_^SGXZ 4.2 35

374
|νΨrγχGπorGtχψrμTτνnνrΨtψonGsγΨlΨrGlνptoquΨrksGΨnμGχνΨvyGrψτχtTχΨnμνμGnνutrψnosGψnGπψnΨlGstΨtνsGwψtχG
twoGtΨuGlνptonsGΨnμGtwoGjνtsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyr
PhysicsSG2017SGYWX_SGX

5.4 35

373 oψrstGoαsνrvΨtψonGoπGtχνGμνγΨyGkGRGTgGˇ�GRG˛…GRG˛…Gâ��UGJournalrofrHighrEnergyrPhysicsSG2012SGYWXYSGX 5.4 35

372
vνΨsurνmνntGΨnμGzlmGΨnΨlysψsGoπGμouαlνTμψππνrνntψΨlGψnγlusψvνGjνtGγrossGsνγtψonsGψnGppGγollψsψonsGΨtG
OGsqrt{s}faGPG}ν’GΨnμGγrossGsνγtψonGrΨtψosGtoGYU_^GΨnμG_G}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SG
YWX_SGX

5.4 34

371 |νΨrγχGπorGnνwGpχysψγsGψnGsΨmνTsψτnGμψlνptonGνvνntsGψnGprotonTprotonGγollψsψonsGΨtGµoormulΨcGsννG
tνxt−UGEuropeanrPhysicalrJournalrCSG2016SG_^SG[Zb 4.2 34

370 |νΨrγχGπorGμνγΨysGoπGstoppνμGlonτTlψvνμGpΨrtψγlνsGproμuγνμGψnGprotonTprotonGγollψsψonsGΨtGµoormulΨcG
sννGtνxt−UGEuropeanrPhysicalrJournalrCSG2015SG_]SGX]X 4.2 33

369 |νΨrγχνsGπorGtχψrμTτνnνrΨtψonGsquΨrkGproμuγtψonGψnGπullyGχΨμronψγGπψnΨlGstΨtνsGψnGprotonTprotonG
γollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2015SGYWX]SGX 5.4 33

368 |νΨrγχGπorGΨGlψτχtGγχΨrτνμGqψττsGαosonGμνγΨyψnτGtoGOGmΨtχrm{γ}ovνrlψnν{mΨtχrm{s}}GPGψnGppGγollψsψonsG
ΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2015SGYWX]SGXTZ_ 5.4 33
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367 rμνntψπψγΨtψonGtνγχnψquνsGπorGχψτχlyGαoostνμG–GαosonsGtχΨtGμνγΨyGψntoGχΨμronsUGJournalrofrHighr
EnergyrPhysicsSG2014SGYWX[SGX 5.4 32

366 xαsνrvΨtψonGoπG}woGnxγψtνμGk_{γ}√{R}G|tΨtνsGΨnμGvνΨsurνmνntGoπGtχνGk_{γ}√{R}OY|PGvΨssGψnGppG
lollψsψonsGΨtGsqrtµs−fXZGG}ν’UGPhysicalrReviewrLettersSG2019SGXYYSGXZYWWX 7.4 31

365 vνΨsurνmνntGoπGtχνGrνlΨtψvνGrΨtνGoπGpromptGˇ�GγWSGˇ�GγXGΨnμGˇ�GγYGproμuγtψonGΨtGOGsqrt{s}f_GPG}ν’UG
JournalrofrHighrEnergyrPhysicsSG2013SGYWXZSGX 5.4 31

364 vνΨsurνmνntGoπGtχνGOGmΨtχrm{t}ovνrlψnν{mΨtχrm{t}}GPGproμuγtψonGγrossGsνγtψonGψnGtχνGν˛…GγχΨnnνlGψnG
protonTprotonGγollψsψonsGΨtGOGsqrt{s}f_GPGΨnμGaG}ν’UGJournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 30

363 vνΨsurνmνntsGoπGtχνGproμuγtψonGγrossGsνγtψonGΨnμGtχνGαrΨnγχψnτGπrΨγtψonSGΨnμGγonstrΨψntsGonG
ΨnomΨlousGtrψplνGτΨuτνGγouplψnτsGΨtUGEuropeanrPhysicalrJournalrCSG2018SG_aSGX^] 4.2 29

362 xαsνrvΨtψonGoπG¯OX|PGpΨψrGproμuγtψonGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighr
EnergyrPhysicsSG2017SGYWX_SGX 5.4 29

361 vνΨsurνmνntGoπGtopGquΨrkTΨntψquΨrkGpΨψrGproμuγtψonGψnGΨssoγψΨtψonGwψtχGΨG–GorG±GαosonGψnGppG
γollψsψonsGΨtGµoormulΨcGsννGtνxt−µoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2014SG_[SGZW^W 4.2 29

360 vνΨsurνmνntGoπGμψππνrνntψΨlGγrossGsνγtψonsGπorGtχνGproμuγtψonGoπGΨGpΨψrGoπGψsolΨtνμGpχotonsGψnGppG
γollψsψonsGΨtGµoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2014SG_[SGZXYb 4.2 29

359 |νΨrγχGπorGvνγtorTlψkνG}GΨnμGkGquΨrkGpΨψrsGψnGπψnΨlGstΨtνsGwψtχGlνptonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofr
HighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 29

358 |νΨrγχGπorGχνΨvyGvΨjorΨnΨGnνutrψnosGψnGν´–ν´–RGjνtsGΨnμGν´–G˛…G´–RGjνtsGνvνntsGψnGprotonTprotonG
γollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 28

357 vνΨsurνmνntGoπGsVˇ�GproμuγtψonGψnGppGγollψsψonsGΨtGOsqrt{s}fYU_^dmΨtχrm{}ν’}PUGJournalrofrHighr
EnergyrPhysicsSG2013SGYWXZSGX 5.4 28

356 |νΨrγχGπorGlowGmΨssGvνγtorGrνsonΨnγνsGμνγΨyψnτGψntoGquΨrkTΨntψquΨrkGpΨψrsGψnGprotonTprotonG
γollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 28

355 vνΨsurνmνntGoπGtχνGproμuγtψonGγrossGsνγtψonSGtχνGtopGquΨrkGmΨssSGΨnμGtχνGstronτGγouplψnτG
γonstΨntGusψnτGμψlνptonGνvνntsGψnGppGγollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2019SG_bSGZ^a 4.2 27

354 vνΨsurνmνntGoπGtχνG|plψttψnτGounγtψonGψnGppGΨnμGyαTyαGlollψsψonsGΨtGsqrtµs_{ww}−f]UWYGG}ν’UG
PhysicalrReviewrLettersSG2018SGXYWSGX[YZWY 7.4 27

353 nvψμνnγνGπorGνxγlusψvνG˛‡˛‡GTgG–GRG–Gâ��GproμuγtψonGΨnμGγonstrΨψntsGonGΨnomΨlousGquΨrtψγGτΨuτνG
γouplψnτsGψnGppGγollψsψonsGΨtGOGsqrt{s}f_GPGΨnμGaG}ν’UGJournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 27

352 jμμνnμumcGxαsνrvΨtψonGoπGμouαlνGγχΨrmGproμuγtψonGψnvolvψnτGopνnGγχΨrmGψnGppGγollψsψonsGΨtGOG
sqrt{s}GPGfG_G}ν’UGJournalrofrHighrEnergyrPhysicsSG2014SGYWX[SGX 5.4 27

351 vνΨsurνmνntGoπGpromptGΨnμGnonpromptGµoormulΨcGsννGtνxt−GproμuγtψonGψnGµoormulΨcGsννGtνxt−GΨnμG
µoormulΨcGsννGtνxt−GγollψsψonsGΨtGµoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2017SG__SGY^b 4.2 26

350
|νΨrγχGπorGΨnomΨlousG–tαGγouplψnτsGΨnμGπlΨvourTγχΨnτψnτGnνutrΨlGγurrνntsGψnGtTγχΨnnνlGsψnτlνGtopG
quΨrkGproμuγtψonGψnGppGγollψsψonsGΨtGOGsqrt{s}f_GPGΨnμGaG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SG
YWX_SGX

5.4 26
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349 |νΨrγχνsGπorGsupνrsymmνtryGusψnτGtχνGvG}YGvΨrψΨαlνGψnGχΨμronψγGνvνntsGproμuγνμGψnGppGγollψsψonsGΨtG
aG}ν’UGJournalrofrHighrEnergyrPhysicsSG2015SGYWX]SGX 5.4 26

348 oψrstGmνΨsurνmνntGoπGtψmνTμνpνnμνntGlyGvψolΨtψonGψnGOGk_s√WtoG{t√{R}}{t√{T}}GPGμνγΨysUGJournalrofr
HighrEnergyrPhysicsSG2013SGYWXZSGX 5.4 25

347 |νΨrγχGπorGtopGsquΨrkGpΨψrGproμuγtψonGψnGppGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’GusψnτGsψnτlνGlνptonG
νvνntsUGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 25

346
vνΨsurνmνntsGoπGtχνGµoormulΨcGsννGtνxt−µoormulΨcGsννGtνxt−GproμuγtψonGγrossGsνγtψonsGψnGtχνG
µoormulΨcGsννGtνxt−GγχΨnnνlGψnGprotonTprotonGγollψsψonsGΨtGµoormulΨcGsννGtνxt−GΨnμGµoormulΨcGsννG
tνxt−GΨnμGγomαψnνμGγonstrΨψntsGonGtrψplνGτΨuτνGγouplψnτsUGEuropeanrPhysicalrJournalrCSG2015SG_]SG]XX

4.2 25

345 |νΨrγχGπorGχνΨvyGrνsonΨnγνsGμνγΨyψnτGtoGtwoGqψττsGαosonsGψnGπψnΨlGstΨtνsGγontΨψnψnτGπourGαGquΨrksUG
EuropeanrPhysicalrJournalrCSG2016SG_^SGZ_X 4.2 25

344 vνΨsurνmνntGoπGtχνGwνΨkGmψxψnτGΨnτlνGusψnτGtχνGπorwΨrμTαΨγkwΨrμGΨsymmνtryGoπGmrνllT¯ΨnG
νvνntsGψnGγollψsψonsGΨtGaUGEuropeanrPhysicalrJournalrCSG2018SG_aSG_WX 4.2 25

343 |νΨrγχGπorGγχΨrτνμGqψττsGαosonsGψnGtχνGq´–GTgGˇ�´–˛‰ˇ�GμνγΨyGγχΨnnνlGψnGprotonTprotonGγollψsψonsGΨtGOG
sqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 24

342
lonstrΨψntsGonGtχνGpv||vSGjv|kGmoμνlGΨnμGonGotχνrGmoμνlsGπromGtχνGsνΨrγχGπorGlonτTlψvνμG
γχΨrτνμGpΨrtψγlνsGψnGprotonTprotonGγollψsψonsGΨtGµoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG
2015SG_]SGZY]

4.2 24

341 |νΨrγχGπorGproμuγtψonGoπGπourGtopGquΨrksGψnGπψnΨlGstΨtνsGwψtχGsΨmνTsψτnGorGmultψplνGlνptonsGψnG
protonTprotonGγollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2020SGaWSG_] 4.2 24

340 vνΨsurνmνntGoπGψnγlusψvνGjνtGproμuγtψonGΨnμGnuγlνΨrGmoμψπψγΨtψonsGψnGpyαGγollψsψonsGΨtGµoormulΨcG
sννGtνxt−UGEuropeanrPhysicalrJournalrCSG2016SG_^SGZ_Y 4.2 24

339 vνΨsurνmνntGoπGγχΨrτνμGpΨrtψγlνGmultψplψγψtψνsGψnGppGγollψsψonsGΨtGOsqrt{s}Gf_~mαox{}ν’}PGψnGtχνG
πorwΨrμGrντψonUGEuropeanrPhysicalrJournalrCSG2012SG_YSGX 4.2 24

338 |νΨrγχGπorGμψsΨppνΨrψnτGtrΨγksGΨsGΨGsψτnΨturνGoπGnνwGlonτTlψvνμGpΨrtψγlνsGψnGprotonTprotonGγollψsψonsG
ΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 24

337 yνrπormΨnγνGoπGtχνGlv|GuνvνlTXGtrψττνrGψnGprotonTprotonGγollψsψonsGΨtGâ��sGfGXZG}ν’UGJournalrofr
InstrumentationSG2020SGX]SGyXWWX_TyXWWX_ 1 23

336 vνΨsurνmνntGoπGpromptGχΨμronGproμuγtψonGrΨtψosGψnGppGγollψsψonsGΨtGOsqrt{s}GfGWUbmαox{GΨnμG
}_~mΨtχrm{}ν’}PUGEuropeanrPhysicalrJournalrCSG2012SG_YSGX 4.2 23

335 |νΨrγχGπorGtχψrμTτνnνrΨtψonGsγΨlΨrGlνptoquΨrksGμνγΨyψnτGtoGΨGtopGquΨrkGΨnμGΨGlνptonGΨtUGEuropeanr
PhysicalrJournalrCSG2018SG_aSG_W_ 4.2 23

334
nvψμνnγνGπorGΨssoγψΨtνμGproμuγtψonGoπGΨGqψττsGαosonGwψtχGΨGtopGquΨrkGpΨψrGψnGπψnΨlGstΨtνsGwψtχG
νlνγtronsSGmuonsSGΨnμGχΨμronψγΨllyGμνγΨyψnτGˇ�GlνptonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyr
PhysicsSG2018SGYWXaSGX

5.4 23

333 vνΨsurνmνntGoπGtχνGµoormulΨcGsννGtνxt−GproμuγtψonGγrossGsνγtψonGusψnτGνvνntsGψnGtχνGµoormulΨcGsννG
tνxt−GπψnΨlGstΨtνGψnGppGγollψsψonsGΨtGµoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2017SG__SGX_Y 4.2 22

332 |νΨrγχGπorGΨGnνwGsγΨlΨrGrνsonΨnγνGμνγΨyψnτGtoGΨGpΨψrGoπG±GαosonsGψnGprotonTprotonGγollψsψonsGΨtGOG
sqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 22
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331 vνΨsurνmνntGoπGtχνGkGWGTgGtGQWGνGRGνGâ��GαrΨnγχψnτGπrΨγtψonGΨtGlowGμψlνptonGmΨssUGJournalrofrHighr
EnergyrPhysicsSG2013SGYWXZSGX 5.4 22

330 |νΨrγχGπorGμΨrkGmΨttνrGproμuγνμGψnGΨssoγψΨtψonGwψtχGχνΨvyTπlΨvorGquΨrkGpΨψrsGψnGprotonTprotonG
γollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2017SG__SGa[] 4.2 22

329
|νΨrγχGπorGpχysψγsGανyonμGtχνGstΨnμΨrμGmoμνlGψnGνvνntsGwψtχGtwoGlνptonsSGjνtsSGΨnμGmψssψnτG
trΨnsvνrsνGmomνntumGψnGppGγollψsψonsGΨtGOGsqrt{s}GPGfGaG}ν’UGJournalrofrHighrEnergyrPhysicsSG2015SG
YWX]SGX

5.4 22

328 vνΨsurνmνntGoπGmψxψnτGΨnμGlyGvψolΨtψonGpΨrΨmνtνrsGψnGtwoTαoμyGγχΨrmGμνγΨysUGJournalrofrHighr
EnergyrPhysicsSG2012SGYWXYSGX 5.4 22

327
vνΨsurνmνntGoπGtχνG–±GproμuγtψonGγrossGsνγtψonGψnGppGγollψsψonsGΨtGµoormulΨcGsννGtνxt−GΨnμG
aµoormulΨcGsννGtνxt−GΨnμGsνΨrγχGπorGΨnomΨlousGtrψplνGτΨuτνGγouplψnτsGΨtGµoormulΨcGsννGtνxt−UG
EuropeanrPhysicalrJournalrCSG2017SG__SGYZ^

4.2 21

326
jGsνΨrγχGπorGnνwGpχνnomνnΨGψnGppGγollψsψonsGΨtGµoormulΨcGsννGtνxt−GψnGπψnΨlGstΨtνsGwψtχGmψssψnτG
trΨnsvνrsνGmomνntumGΨnμGΨtGlνΨstGonνGjνtGusψnτGtχνGµoormulΨcGsννGtνxt−GvΨrψΨαlνUGEuropeanrPhysicalr
JournalrCSG2017SG__SGYb[

4.2 21

325 vνΨsurνmνntGoπGνlνγtrowνΨkGproμuγtψonGoπGtwoGjνtsGψnGΨssoγψΨtψonGwψtχGΨG±GαosonGψnGprotonTprotonG
γollψsψonsGΨtGµoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2015SG_]SG^^ 4.2 21

324 lorrνlΨtψonsGανtwννnGjνtsGΨnμGγχΨrτνμGpΨrtψγlνsGψnGyαyαGΨnμGppGγollψsψonsGΨtGOG
sqrt{s_{mΨtχrm{ww}}}fYU_^GPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 21

323 vνΨsurνmνntGoπGtχνGµoormulΨcGsννGtνxt−GproμuγtψonGγrossGsνγtψonGψnGtχνGΨllTjνtsGπψnΨlGstΨtνGψnGppG
γollψsψonsGΨtGµoormulΨcGsννGtνxt−µoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2016SG_^SGXYa 4.2 21

322 |νΨrγχGπorGuowGvΨssG’νγtorG{νsonΨnγνsGmνγΨyψnτGtoGzuΨrkTjntψquΨrkGyΨψrsGψnGyrotonTyrotonG
lollψsψonsGΨtGsqrtµs−fXZGG}ν’UGPhysicalrReviewrLettersSG2017SGXXbSGXXXaWY 7.4 21

321
|νΨrγχGπorGpχysψγsGανyonμGtχνGstΨnμΨrμGmoμνlGψnGνvνntsGwψtχGtwoGlνptonsGoπGsΨmνGsψτnSGmψssψnτG
trΨnsvνrsνGmomνntumSGΨnμGjνtsGψnGprotonTprotonGγollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2017SG
__SG]_a

4.2 21

320 |νΨrγχGπorGlψτχtGαosonsGψnGμνγΨysGoπGtχνGXY]Gpν’GqψττsGαosonGψnGprotonTprotonGγollψsψonsGΨtGOG
sqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 21

319 vνΨsurνmνntGoπGtrΨnsvνrsνGmomνntumGrνlΨtψvνGtoGμψjνtGsystνmsGψnGyαyαGΨnμGppGγollψsψonsGΨtGOG
sqrt{s_{mΨtχrm{ww}}}fYU_^GPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 21

318 |νΨrγχGπorGsupνrsymmνtryGψnGprotonTprotonGγollψsψonsGΨtGXZG}ν’GψnGπψnΨlGstΨtνsGwψtχGjνtsGΨnμGmψssψnτG
trΨnsvνrsνGmomνntumUGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 21

317
vνΨsurνmνntGoπGµoormulΨcGsννGtνxt−GproμuγtψonGwψtχGΨμμψtψonΨlGjνtGΨγtψvψtySGψnγluμψnτGµoormulΨcGsννG
tνxt−GquΨrkGjνtsSGψnGtχνGμψlνptonGμνγΨyGγχΨnnνlGusψnτGppGγollψsψonsGΨtGµoormulΨcGsννGtνxt−UGEuropeanr
PhysicalrJournalrCSG2016SG_^SGZ_b

4.2 20

316 |νΨrγχGπorGstΨnμΨrμGmoμνlGproμuγtψonGoπGπourGtopGquΨrksGwψtχGsΨmνTsψτnGΨnμGmultψlνptonGπψnΨlG
stΨtνsGψnGprotonTprotonGγollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2018SG_aSGX[W 4.2 20

315 |νΨrγχGπorGΨGχνΨvyGpsνuμosγΨlΨrGαosonGμνγΨyψnτGtoGΨG±GΨnμGΨGqψττsGαosonGΨtUGEuropeanrPhysicalr
JournalrCSG2019SG_bSG]^[ 4.2 20

314 xαsνrvΨtψonGoπGtχνGμνγΨyGOGk_γ√{R}GPGTgGsVˇ�GtGRGtGâ��Gˇ�GRUGJournalrofrHighrEnergyrPhysicsSG2013SGYWXZSGX 5.4 20

(2013-2013)
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313
|νΨrγχGπorGpΨψrGproμuγtψonGoπGvνγtorTlψkνG}GΨnμGkGquΨrksGψnGsψnτlνTlνptonGπψnΨlGstΨtνsGusψnτGαoostνμG
jνtGsuαstruγturνGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG
2017SGYWX_SGX

5.4 20

312 |νΨrγχGπorGχνΨvyGrνsonΨnγνsGtχΨtGμνγΨyGψntoGΨGvνγtorGαosonGΨnμGΨGqψττsGαosonGψnGχΨμronψγGπψnΨlG
stΨtνsGΨtUGEuropeanrPhysicalrJournalrCSG2017SG__SG^Z^ 4.2 20

311 |tuμyGoπGπorwΨrμG±GRGjνtGproμuγtψonGψnGppGγollψsψonsGΨtGOGsqrt{s}GPGfG_G}ν’UGJournalrofrHighrEnergyr
PhysicsSG2014SGYWX[SGX 5.4 20

310 |νΨrγχGπorGΨnomΨlousGsψnτlνGtopGquΨrkGproμuγtψonGψnGΨssoγψΨtψonGwψtχGΨGpχotonGψnGppGγollψsψonsGΨtGOG
sqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 20

309 |νΨrγχGπorGuνptoquΨrksGlouplνμGtoG}χψrμTpνnνrΨtψonGzuΨrksGψnGyrotonTyrotonGlollψsψonsGΨtG
sqrtµs−fXZGG}ν’UGPhysicalrReviewrLettersSG2018SGXYXSGY[XaWY 7.4 20

308 |νΨrγχGπorGΨGχνΨvyGrψτχtTχΨnμνμG–GαosonGΨnμGΨGχνΨvyGnνutrψnoGψnGνvνntsGwψtχGtwoGsΨmνTπlΨvorG
lνptonsGΨnμGtwoGjνtsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 20

307 |νΨrγχGπorGtχνGπlΨvorTγχΨnτψnτGnνutrΨlGγurrνntGψntνrΨγtψonsGoπGtχνGtopGquΨrkGΨnμGtχνGqψττsGαosonG
wχψγχGμνγΨysGψntoGΨGpΨψrGoπGαGquΨrksGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 20

306
vνΨsurνmνntsGoπGtχνGµoormulΨcGsννGtνxt−GproμuγtψonGγrossGsνγtψonGψnGlνptonRjνtsGπψnΨlGstΨtνsGψnGppG
γollψsψonsGΨtGaGµoormulΨcGsννGtνxt−GΨnμGrΨtψoGoπGaGtoG_´ µoormulΨcGsννGtνxt−GγrossGsνγtψonsUGEuropeanr
PhysicalrJournalrCSG2017SG__SGX]

4.2 19

305 vνΨsurνmνntGoπGtχνG–GαosonGχνlψγψtyGψnGνvνntsGwψtχGΨGsψnτlνGrνγonstruγtνμGtopGquΨrkGψnGppG
γollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2015SGYWX]SGX 5.4 19

304
|νΨrγχGπorGrνsonΨntGΨnμGnonrνsonΨntGqψττsGαosonGpΨψrGproμuγtψonGψnGtχνGOG
mΨtχrm{α}ovνrlψnν{mΨtχrm{α}}mΨtχψt{νllGnuGνllGnuG}GPGπψnΨlGstΨtνGψnGprotonTprotonGγollψsψonsGΨtGOG
sqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX

5.4 19

303 |νΨrγχGπorGmΨssψvνG–qGrνsonΨnγνsGμνγΨyψnτGψntoGtχνGµoormulΨcGsννGtνxt−GπψnΨlGstΨtνGΨtGµoormulΨcGsννG
tνxt−µoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2016SG_^SGYZ_ 4.2 19

302 vνΨsurνmνntGoπGνxγlusψvνGpχotoproμuγtψonGπromGprotonsGψnGyαGγollψsψonsGΨtUGEuropeanrPhysicalr
JournalrCSG2019SG_bSGY__ 4.2 19

301 vνΨsurνmνntsGoπGtχνGαrΨnγχψnτGπrΨγtψonsGoπGµoormulΨcGsννGtνxt−GμνγΨysUGEuropeanrPhysicalrJournalrC
SG2013SG_ZSGY[^Y 4.2 19

300 |νΨrγχGπorGχνΨvyGrνsonΨnγνsGμνγΨyψnτGtoGtΨuGlνptonGpΨψrsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZG
PG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 19

299 |νΨrγχGπorGmΨssψvνGrνsonΨnγνsGμνγΨyψnτGψntoG––SG–±GorG±±GαosonsGψnGprotonTprotonGγollψsψonsGΨtGOG
sqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 19

298 |νΨrγχGπorGtχψrμTτνnνrΨtψonGsγΨlΨrGlνptoquΨrksGψnGtχνGtˇ�GγχΨnnνlGψnGprotonTprotonGγollψsψonsGΨtGOG
sqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2015SGYWX]SGX 5.4 19

297 vνΨsurνmνntGoπGtχνGkG´–GproμuγtψonGγrossTsνγtψonGψnGppGγollψsψonsGΨtGOGsqrtG{s}GPGfG_G}ν’UGJournalrofr
HighrEnergyrPhysicsSG2012SGYWXYSGX 5.4 19

296 vνΨsurνmνntGoπGμψππνrνntψΨlGγrossGsνγtψonsGπorGαosonGproμuγtψonGψnGΨssoγψΨtψonGwψtχGjνtsGψnG
protonTprotonGγollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2018SG_aSGb^] 4.2 19

AntoniosPerez-CalerosYzquierdo
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295 |νΨrγχGπorGnνwGpχysψγsGψnGμψjνtGΨnτulΨrGμψstrψαutψonsGusψnτGprotonTprotonGγollψsψonsGΨtGΨnμG
γonstrΨψntsGonGμΨrkGmΨttνrGΨnμGotχνrGmoμνlsUGEuropeanrPhysicalrJournalrCSG2018SG_aSG_ab 4.2 19

294 |νΨrγχGπorGlνptonGπlΨvourGvψolΨtψnτGμνγΨysGoπGtχνGqψττsGαosonGtoG˛…ˇ�GΨnμGνˇ�GψnGprotonTprotonG
γollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 19

293 |νΨrγχGπorGvνγtorTlψkνGquΨrksGψnGνvνntsGwψtχGtwoGopposψtνlyGγχΨrτνμGlνptonsGΨnμGjνtsGψnG
protonTprotonGγollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2019SG_bSGZ^[ 4.2 18

292 |tuμyGoπG±GproμuγtψonGψnGyαyαGΨnμGppGγollψsψonsGΨtGOGsqrt{s_{mΨtχrm{ww}}}fYU_^GPG}ν’GψnGtχνGμψmuonG
ΨnμGμψνlνγtronGμνγΨyGγχΨnnνlsUGJournalrofrHighrEnergyrPhysicsSG2015SGYWX]SGX 5.4 18

291 xαsνrvΨtψonGoπGtopGquΨrkGpΨψrsGproμuγνμGψnGΨssoγψΨtψonGwψtχGΨGvνγtorGαosonGψnGppGγollψsψonsGΨtGOG
sqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 18

290
|νΨrγχGπorGχνΨvyGnνutrψnosGΨnμGtχψrμTτνnνrΨtψonGlνptoquΨrksGψnGχΨμronψγGstΨtνsGoπGtwoGˇ�GlνptonsG
ΨnμGtwoGjνtsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SG
YWXbSGX

5.4 18

289 UGJournalrofrHighrEnergyrPhysicsSG2014SGYWX[SGX 5.4 18

288 |νΨrγχGπorGμψrνγtGproμuγtψonGoπGsupνrsymmνtrψγGpΨrtnνrsGoπGtχνGtopGquΨrkGψnGtχνGΨllTjνtsGπψnΨlGstΨtνG
ψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 18

287
|νΨrγχGπorGχνΨvyGnνutrψnosGorGtχψrμTτνnνrΨtψonGlνptoquΨrksGψnGπψnΨlGstΨtνsGwψtχGtwoGχΨμronψγΨllyG
μνγΨyψnτGˇ�GlνptonsGΨnμGtwoGjνtsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighr
EnergyrPhysicsSG2017SGYWX_SGX

5.4 18

286 |νΨrγχGπorGnνutrΨlGv||vGqψττsGαosonsGμνγΨyψnτGψntoGΨGpΨψrGoπGαottomGquΨrksUGJournalrofrHighr
EnergyrPhysicsSG2015SGYWX]SGX 5.4 18

285 vνΨsurνmνntGoπGrνlΨtψvνGαrΨnγχψnτGπrΨγtψonsGoπGμνγΨysGtoGOYPGΨnμGVGmνsonsUGEuropeanrPhysicalr
JournalrCSG2012SG_YSGYXXa 4.2 18

284 |νΨrγχGπorGχνΨvyGqψττsGαosonsGμνγΨyψnτGtoGΨGtopGquΨrkGpΨψrGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}GPG
fGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2020SGYWYWSGX 5.4 18

283 vνΨsurνmνntGoπGtχνGγrossGsνγtψonGπorGtopGquΨrkGpΨψrGproμuγtψonGψnGΨssoγψΨtψonGwψtχGΨG–GorG±GαosonG
ψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 18

282
|νΨrγχGπorGOGmΨtχrm{t}ovνrlψnν{mΨtχrm{t}}mΨtχrm{q}GPGproμuγtψonGψnGtχνGOGmΨtχrm{q}toG
mΨtχrm{α}ovνrlψnν{mΨtχrm{α}}GPGμνγΨyGγχΨnnνlGwψtχGlνptonψγGOGmΨtχrm{t}ovνrlψnν{mΨtχrm{t}}GPG
μνγΨysGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX

5.4 17

281 |νΨrγχGπorGnνwGpχysψγsGψnGνvνntsGwψtχGΨGlνptonψγΨllyGμνγΨyψnτG±GαosonGΨnμGΨGlΨrτνGtrΨnsvνrsνG
momνntumGψmαΨlΨnγνGψnGprotonTprotonGγollψsψonsGΨtGfGXZUGEuropeanrPhysicalrJournalrCSG2018SG_aSGYbX 4.2 17

280 vνΨsurνmνntGoπGtχνGψnγlusψvνGjνtGγrossGsνγtψonGψnGppGγollψsψonsGΨtGOsqrt{s}GfGYU_^StνxtG{}ν’}PUG
EuropeanrPhysicalrJournalrCSG2016SG_^SGX 4.2 17

279 vνΨsurνmνntGoπGtχνGπorwΨrμGνnνrτyGπlowGψnGγollψsψonsGΨtGµoormulΨcGsννGtνxt−UGEuropeanrPhysicalr
JournalrCSG2013SG_ZSGY[YX 4.2 17

278
|νΨrγχGπorGOGmΨtχrm{t}ovνrlψnν{mΨtχrm{t}}GPGrνsonΨnγνsGψnGχψτχlyGαoostνμGlνptonRjνtsGΨnμGπullyG
χΨμronψγGπψnΨlGstΨtνsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG
2017SGYWX_SGX

5.4 17

(2017-2018)
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277 |νΨrγχνsGπorGpΨψrGproμuγtψonGoπGtχψrμTτνnνrΨtψonGsquΨrksGψnGµoormulΨcGsννGtνxt−µoormulΨcGsννGtνxt−G
ppGγollψsψonsUGEuropeanrPhysicalrJournalrCSG2017SG__SGZY_ 4.2 17

276 |νΨrγχGπorGtχνGproμuγtψonGoπGμΨrkGmΨttνrGψnGΨssoγψΨtψonGwψtχGtopTquΨrkGpΨψrsGψnGtχνGsψnτlνTlνptonG
πψnΨlGstΨtνGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2015SGYWX]SGX 5.4 17

275 vνΨsurνmνntGoπGtχνGπrΨγtψonGoπG˛¥GOX|PGorψτψnΨtψnτGπromGˇ�αOXyPGμνγΨysGψnGppGγollψsψonsGΨtGOG
sqrt{s}f_S}ν’GPUGJournalrofrHighrEnergyrPhysicsSG2012SGYWXYSGX 5.4 17

274
vνΨsurνmνntGoπGμouαlνTμψππνrνntψΨlGγrossGsνγtψonsGπorGtopGquΨrkGpΨψrGproμuγtψonGψnGppGγollψsψonsGΨtG
µoormulΨcGsννGtνxt−µoormulΨcGsννGtνxt−GΨnμGψmpΨγtGonGpΨrtonGμψstrψαutψonGπunγtψonsUGEuropeanr
PhysicalrJournalrCSG2017SG__SG[]b

4.2 16

273 |νΨrγχνsGπorGpχysψγsGανyonμGtχνGstΨnμΨrμGmoμνlGwψtχGtχνGvΨrψΨαlνGψnGχΨμronψγGπψnΨlGstΨtνsGwψtχGΨnμG
wψtχoutGμψsΨppνΨrψnτGtrΨγksGψnGprotonTprotonGγollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2020SGaWSGZ 4.2 16

272 |νΨrγχGπorGnνwGpχysψγsGwψtχGtχνGvG}YGvΨrψΨαlνGψnGΨllTjνtsGπψnΨlGstΨtνsGproμuγνμGψnGppGγollψsψonsGΨtGOG
sqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 16

271
|νΨrγχGπorGΨGvνryGlψτχtGwv||vGqψττsGαosonGproμuγνμGψnGμνγΨysGoπGtχνGXY]Gpν’GsγΨlΨrGαosonGΨnμG
μνγΨyψnτGψntoGˇ�GlνptonsGψnGppGγollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2016SG
YWX^SGX

5.4 16

270 vνΨsurνmνntGoπG–±GΨnμG±±GproμuγtψonGψnGppGγollψsψonsGΨtGµoormulΨcGsννGtνxt−GψnGπψnΨlGstΨtνsGwψtχG
αTtΨττνμGjνtsUGEuropeanrPhysicalrJournalrCSG2014SG_[SGYb_Z 4.2 16

269 |νΨrγχGπorGvνγtorTlψkνG}GquΨrksGμνγΨyψnτGtoGtopGquΨrksGΨnμGqψττsGαosonsGψnGtχνGΨllTχΨμronψγGγχΨnnνlG
usψnτGjνtGsuαstruγturνUGJournalrofrHighrEnergyrPhysicsSG2015SGYWX]SGX 5.4 16

268
|νΨrγχGπorGΨGγχΨrτνμGqψττsGαosonGμνγΨyψnτGψntoGtopGΨnμGαottomGquΨrksGψnGνvνntsGwψtχGνlνγtronsGorG
muonsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{mΨtχrm{s}}GPGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG
2020SGYWYWSGX

5.4 16

267 |νΨrγχGπorGμΨrkGmΨttνrGΨnμGunpΨrtψγlνsGψnGνvνntsGwψtχGΨG±GαosonGΨnμGmψssψnτGtrΨnsvνrsνGmomνntumG
ψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 16

266 |νΨrγχGπorGΨGγχΨrτνμGqψττsGαosonGμνγΨyψnτGtoGγχΨrmGΨnμGαottomGquΨrksGψnGprotonTprotonGγollψsψonsG
ΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 16

265 |νΨrγχGπorGμΨrkGmΨttνrGψnGνvνntsGwψtχGνnνrτνtψγSGχΨμronψγΨllyGμνγΨyψnτGtopGquΨrksGΨnμGmψssψnτG
trΨnsvνrsνGmomνntumGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 16

264
vνΨsurνmνntsGoπGOGmΨtχrm{t}ovνrlψnν{mΨtχrm{t}}GPGμψππνrνntψΨlGγrossGsνγtψonsGψnGprotonTprotonG
γollψsψonsGΨtGOGsqrt{mΨtχrm{s}}fXZGPG}ν’GusψnτGνvνntsGγontΨψnψnτGtwoGlνptonsUGJournalrofrHighrEnergyr
PhysicsSG2019SGYWXbSGX

5.4 15

263 vνΨsurνmνntsGoπGtχνGΨssoγψΨtνμGproμuγtψonGoπGΨG±GαosonGΨnμGαGjνtsGψnGppGγollψsψonsGΨtUGEuropeanr
PhysicalrJournalrCSG2017SG__SG_]X 4.2 15

262
vνΨsurνmνntGoπGμψππνrνntψΨlGΨnμGψntντrΨtνμGπψμuγψΨlGγrossGsνγtψonsGπorGqψττsGαosonGproμuγtψonGψnG
tχνGπourTlνptonGμνγΨyGγχΨnnνlGψnGppGγollψsψonsGΨtGOGsqrt{s}f_GPGΨnμGaG}ν’UGJournalrofrHighrEnergyr
PhysicsSG2016SGYWX^SGX

5.4 15

261 |νΨrγχGπorGnνwGpΨrtψγlνsGμνγΨyψnτGtoGΨGjνtGΨnμGΨnGνmνrτψnτGjνtUGJournalrofrHighrEnergyrPhysicsSG2019SG
YWXbSGX 5.4 15

260 vνΨsurνmνntGoπGtχνGtrΨnsvνrsνGmomνntumGspνγtrΨGoπGwνΨkGvνγtorGαosonsGproμuγνμGψnG
protonTprotonGγollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 15

AntoniosPerez-CalerosYzquierdo
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259 |νΨrγχGπorGstΨnμΨrμGmoμνlGproμuγtψonGoπGπourGtopGquΨrksGψnGtχνGlνptonGRGjνtsGγχΨnnνlGψnGppG
γollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2014SGYWX[SGX 5.4 15

258 xαsνrvΨtψonGoπGvνμψumTrnμuγνμGvoμψπψγΨtψonsGoπGsνtGorΨτmνntΨtψonGψnGyαTyαGlollψsψonsGΨtG
sqrtµs_{ww}−f]UWYGG}ν’G~sψnτGrsolΨtνμGyχotonT}ΨττνμGsνtsUGPhysicalrReviewrLettersSG2018SGXYXSGY[YZWX 7.4 15

257 |νΨrγχGπorGχψτχTmΨssGrνsonΨnγνsGψnGπψnΨlGstΨtνsGwψtχGΨGlνptonGΨnμGmψssψnτGtrΨnsvνrsνGmomνntumGΨtG
OGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 15

256 vνΨsurνmνntGoπGtχνGjνtGmΨssGψnGχψτχlyGαoostνμGµoormulΨcGsννGtνxt−GνvνntsGπromGppGγollψsψonsGΨtG
µoormulΨcGsννGtνxt−µoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2017SG__SG[^_ 4.2 14

255 |νΨrγχGπorGχνΨvyGvΨjorΨnΨGnνutrψnosGψnGsΨmνTsψτnGμψlνptonGγχΨnnνlsGψnGprotonTprotonGγollψsψonsGΨtGOG
sqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 14

254 |νΨrγχGπorGμψrνγtGpΨψrGproμuγtψonGoπGsupνrsymmνtrψγGtopGquΨrksGμνγΨyψnτGtoGΨllTχΨμronψγGπψnΨlGstΨtνsG
ψnGppGγollψsψonsGΨtGµoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2016SG_^SG[^W 4.2 14

253 |νΨrγχGπorGΨGmΨssψvνGrνsonΨnγνGμνγΨyψnτGψntoGΨGqψττsGαosonGΨnμGΨG–GorG±GαosonGψnGχΨμronψγGπψnΨlG
stΨtνsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 14

252 |νΨrγχGπorGlyGvψolΨtψonGψnGmGRGTgGhˇ�GRGΨnμGOGm_s√{R}toGt_|√W{pψ√{R}}GPGμνγΨysUGJournalrofrHighrEnergyr
PhysicsSG2013SGYWXZSGX 5.4 14

251
vνΨsurνmνntGoπGtχνGOGmΨtχrm{t}ovνrlψnν{mΨtχrm{t}}GPGproμuγtψonGγrossGsνγtψonGusψnτGνvνntsGwψtχG
onνGlνptonGΨnμGΨtGlνΨstGonνGjνtGψnGppGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG
2017SGYWX_SGX

5.4 14

250 |νΨrγχGπorGqψττsGαosonGoππTsχνllGproμuγtψonGψnGprotonTprotonGγollψsψonsGΨtG_GΨnμGaG}ν’GΨnμG
μνrψvΨtψonGoπGγonstrΨψntsGonGψtsGtotΨlGμνγΨyGwψμtχUGJournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 14

249
|νΨrγχGπorGnνwGpχνnomνnΨGψnGπψnΨlGstΨtνsGwψtχGtwoGopposψtνTγχΨrτνSGsΨmνTπlΨvorGlνptonsSGjνtsSGΨnμG
mψssψnτGtrΨnsvνrsνGmomνntumGψnGppGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG
2018SGYWXaSGX

5.4 14

248
|νΨrγχGπorGΨnGνxotψγGμνγΨyGoπGtχνGqψττsGαosonGtoGΨGpΨψrGoπGlψτχtGpsνuμosγΨlΨrsGψnGtχνGπψnΨlGstΨtνGoπG
twoGmuonsGΨnμGtwoGˇ�GlνptonsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighr
EnergyrPhysicsSG2018SGYWXaSGX

5.4 14

247 vνΨsurνmνntsGoπGtχνGμψππνrνntψΨlGjνtGγrossGsνγtψonGΨsGΨGπunγtψonGoπGtχνGjνtGmΨssGψnGμψjνtGνvνntsGπromG
protonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 14

246 |νΨrγχGπorGsupνrsymmνtryGψnGνvνntsGwψtχGΨGˇ�GlνptonGpΨψrGΨnμGmψssψnτGtrΨnsvνrsνGmomνntumGψnG
protonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 14

245
xαsνrvΨtψonGoπGprotonTtΨττνμSGγνntrΨlGOsνmψPνxγlusψvνGproμuγtψonGoπGχψτχTmΨssGlνptonGpΨψrsGψnGppG
γollψsψonsGΨtGXZG}ν’GwψtχGtχνGlv|T}x}nvGprνγψsψonGprotonGspνγtromνtνrUGJournalrofrHighrEnergyr
PhysicsSG2018SGYWXaSGX

5.4 14

244 |νΨrγχGπorGrνsonΨntGOGmΨtχrm{t}ovνrlψnν{mΨtχrm{t}}GPGproμuγtψonGψnGprotonTprotonGγollψsψonsGΨtGOG
sqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 13

243
vνΨsurνmνntGoπGtχνGrΨtψoGoπGtχνGproμuγtψonGγrossGsνγtψonsGtψmνsGαrΨnγχψnτGπrΨγtψonsGoπGkG´–γGGTgGsVˇ�ˇ�G
´–GΨnμGk´–GTgGsVˇ�tG´–GΨnμGOGmΨtχrm{mΨtχγΨl{k}}lνπtO{mΨtχrm{k}}_{mΨtχrm{γ}}√{pm}toGmΨtχrm{s}VpsψG
{pψ}√{pmG}{pψ}√{pmG}{pψ}√{mp}rψτχtPVmΨtχrm{mΨtχγΨl{k}}lνπtO{mΨtχrm{k}}_{mΨtχrm{γ}}√{pm}toG
mΨtχrm{s}VpsψG{pψ}√{pm}rψτχtPGPGψnGppGγollψsψonsGΨtGOGsqrt{s}f_GPG}ν’UGJournalrofrHighrEnergyrPhysicsSG
2015SGYWX]SGX

5.4 13

242 lonstrΨψntsGonGtχνGμouαlνTpΨrtonGsγΨttνrψnτGγrossGsνγtψonGπromGsΨmνTsψτnG–GαosonGpΨψrGproμuγtψonG
ψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 13

(2018-2014)
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241 oorwΨrμTαΨγkwΨrμGΨsymmνtryGoπGmrνllT¯ΨnGlνptonGpΨψrsGψnGppGγollψsψonsGΨtGµoormulΨcGsννG
tνxt−µoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2016SG_^SGZY] 4.2 13

240 vνΨsurνmνntGoπGνxγlusψvνG´ pχotoproμuγtψonGψnGultrΨpνrψpχνrΨlGpyαGγollψsψonsGΨtUGEuropeanrPhysicalr
JournalrCSG2019SG_bSG_WY 4.2 13

239 vνΨsurνmνntGoπGtχνGtopGquΨrkGmΨssGψnGtχνGΨllTjνtsGπψnΨlGstΨtνGΨtGΨnμGγomαψnΨtψonGwψtχGtχνG
lνptonRjνtsGγχΨnnνlUGEuropeanrPhysicalrJournalrCSG2019SG_bSGZXZ 4.2 13

238 jGstuμyGoπGtχνG±GproμuγtψonGγrossTsνγtψonGψnGppGγollψsψonsGΨtGOGsqrt{s}f_SmΨtχrm{}ν’}GPGusψnτGtΨuGπψnΨlG
stΨtνsUGJournalrofrHighrEnergyrPhysicsSG2013SGYWXZSGX 5.4 13

237
vνΨsurνmνntGoπGOχαoxG{t}{αΨr{χαoxG{t}}}PGnormΨlψsνμGmultψTμψππνrνntψΨlGγrossGsνγtψonsGψnGO{tνxtG
{p}}{tνxtG{p}}GPGγollψsψonsGΨtGOsqrt{s}fXZS{tνxtG{}ν’}}GPSGΨnμGsψmultΨnνousGμνtνrmψnΨtψonGoπGtχνGstronτG
γouplψnτGstrνnτtχSGtopGquΨrkGpolνGmΨssSGΨnμGpΨrtonGμψstrψαutψonGπunγtψonsUGEuropeanrPhysicalr
JournalrCSG2020SGaWSGX

4.2 13

236 mνγomposψnτGtrΨnsvνrsνGmomνntumGαΨlΨnγνGγontrψαutψonsGπorGquνnγχνμGjνtsGψnGyαyαGγollψsψonsGΨtGOG
sqrt{s_{mΨtχrm{w}dmΨtχrm{w}}}fYU_^GPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 13

235 |νΨrγχGπorGOGmΨtχrm{t}ovνrlψnν{mΨtχrm{t}}mΨtχrm{q}GPGproμuγtψonGψnGtχνGΨllTjνtGπψnΨlGstΨtνGψnG
protonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 13

234 vνΨsurνmνntGoπGtχνGtopGquΨrkGmΨssGwψtχGlνptonRjνtsGπψnΨlGstΨtνsGusψnτGγollψsψonsGΨtUGEuropeanr
PhysicalrJournalrCSG2018SG_aSGabX 4.2 13

233 |νΨrγχGπorGwΨrrowG{νsonΨnγνsGψnGtχνGαT}ΨττνμGmψjνtGvΨssG|pνγtrumGψnGyrotonTyrotonGlollψsψonsGΨtG
sqrtµs−faGG}ν’UGPhysicalrReviewrLettersSG2018SGXYWSGYWXaWX 7.4 13

232 |νΨrγχGπorGμΨrkGmΨttνrGproμuγνμGψnGΨssoγψΨtψonGwψtχGΨGqψττsGαosonGμνγΨyψnτGtoGΨGpΨψrGoπGαottomG
quΨrksGψnGprotonTprotonGγollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2019SG_bSGYaW 4.2 12

231 |νΨrγχGπorGμψrνγtGtopGsquΨrkGpΨψrGproμuγtψonGψnGνvνntsGwψtχGonνGlνptonSGjνtsSGΨnμGmψssψnτGtrΨnsvνrsνG
momνntumGΨtGXZG}ν’GwψtχGtχνGlv|GνxpνrψmνntUGJournalrofrHighrEnergyrPhysicsSG2020SGYWYWSGX 5.4 12

230 |νΨrγχGπorGΨGwΨrrowG{νsonΨnγνGuψτχtνrGtχΨnGYWW´ pν’GmνγΨyψnτGtoGΨGyΨψrGoπGvuonsGψnGyrotonTyrotonG
lollψsψonsGΨtGsqrtµs−fXZGG}ν’UGPhysicalrReviewrLettersSG2020SGXY[SGXZXaWY 7.4 12

229 |upprνssψonGoπGnxγψtνμGhG|tΨtνsG{νlΨtψvνGtoGtχνGprounμG|tΨtνGψnGyαTyαGlollψsψonsGΨtG
sqrtµs−_{ww}f]UWYGG}ν’UGPhysicalrReviewrLettersSG2018SGXYWSGX[YZWX 7.4 12

228 vνΨsurνmνntGoπGnormΨlψzνμGμψππνrνntψΨlGOGmΨtχrm{t}ovνrlψnν{mΨtχrm{t}}GPGγrossGsνγtψonsGψnGtχνG
μψlνptonGγχΨnnνlGπromGppGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 12

227 |νΨrγχGπorGtopGquΨrkGμνγΨysGvψΨGqψττsTαosonTmνμψΨtνμGπlΨvorTγχΨnτψnτGnνutrΨlGγurrνntsGψnGppG
γollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 12

226 vνΨsurνmνntGoπG’GWGproμuγtψonGrΨtψosGψnGppGγollψsψonsGΨtGOGsqrtG{s}GfGWUbGPGΨnμG_G}ν’UGJournalrofrHighr
EnergyrPhysicsSG2011SGYWXXSGX 5.4 12

225
|νΨrγχνsGπorGpΨψrGproμuγtψonGoπGγχΨrτψnosGΨnμGtopGsquΨrksGψnGπψnΨlGstΨtνsGwψtχGtwoGopposψtνlyG
γχΨrτνμGlνptonsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG
2018SGYWXaSGX

5.4 12

224 |tuμψνsGoπGΨnμGmνsonsGψnγluμψnτGtχνGoαsνrvΨtψonGoπGtχνGμνγΨyGψnGprotonTprotonGγollψsψonsGΨtUG
EuropeanrPhysicalrJournalrCSG2018SG_aSGbZb 4.2 12

AntoniosPerez-CalerosYzquierdo

14



223 nlνγtrowνΨkGproμuγtψonGoπGtwoGjνtsGψnGΨssoγψΨtψonGwψtχGΨG±GαosonGψnGprotonâ��protonGγollψsψonsGΨtG
Osqrt{s}fGPGXZOStνxtG{}ν’}PUGEuropeanrPhysicalrJournalrCSG2018SG_aSGX 4.2 12

222 |νΨrγχGπorGsψnτlνGproμuγtψonGoπGvνγtorTlψkνGquΨrksGμνγΨyψnτGtoGΨGαGquΨrkGΨnμGΨGqψττsGαosonUGJournalr
ofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 12

221 |νΨrγχGπorGnνwGpχysψγsGψnGtχνGmonopχotonGπψnΨlGstΨtνGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG
}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 11

220 |νΨrγχGπorGΨGχνΨvyGqψττsGαosonGμνγΨyψnτGtoGΨGpΨψrGoπG–GαosonsGψnGprotonTprotonGγollψsψonsGΨtGOG
sqrt{s}GPGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2020SGYWYWSGX 5.4 11

219 vνΨsurνmνntGoπGΨssoγψΨtνμG±GRGγχΨrmGproμuγtψonGψnGprotonTprotonGγollψsψonsGΨtUGEuropeanrPhysicalr
JournalrCSG2018SG_aSGYa_ 4.2 11

218 yχνnomνnoloτψγΨlGv||vGψntνrprνtΨtψonGoπGlv|GsνΨrγχνsGψnGppGγollψsψonsGΨtGOGsqrt{s}f_GPGΨnμGaG}ν’UG
JournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 11

217 vνΨsurνmνntGoπGjνtGmultψplψγψtyGμψstrψαutψonsGψnGµoormulΨcGsννGtνxt−GproμuγtψonGψnGppGγollψsψonsGΨtG
µoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2014SG_[SGZWX[ 4.2 11

216 xαsνrvΨtψonGoπG}opGzuΨrkGyroμuγtψonGψnGyrotonTwuγlνusGlollψsψonsUGPhysicalrReviewrLettersSG2017SG
XXbSGY[YWWX 7.4 11

215 vνΨsurνmνntsGoπGμψππνrνntψΨlGproμuγtψonGγrossGsνγtψonsGπorGΨG±GαosonGψnGΨssoγψΨtψonGwψtχGjνtsGψnGppG
γollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 11

214 |νΨrγχGπorGνlνγtrowνΨkGproμuγtψonGoπGγχΨrτψnosGΨnμGnνutrΨlψnosGψnG–qGνvνntsGψnGprotonTprotonG
γollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 11

213 |νΨrγχGπorGnνwGpχysψγsGwψtχGμψjνtGΨnτulΨrGμψstrψαutψonsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG
}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 11

212 |νΨrγχGπorGsupνrsymmνtryGψnGtχνGvνγtorTαosonGπusψonGtopoloτyGψnGprotonTprotonGγollψsψonsGΨtGOG
sqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2015SGYWX]SGX 5.4 11

211 vνΨsurνmνntsGoπGμψππνrνntψΨlG±GαosonGproμuγtψonGγrossGsνγtψonsGψnGprotonTprotonGγollψsψonsGΨtGOG
sqrt{s}GPGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 11

210 yνrπormΨnγνGoπGtχνGrνγonstruγtψonGΨnμGψμνntψπψγΨtψonGoπGχψτχTmomνntumGmuonsGψnGprotonTprotonG
γollψsψonsGΨtGâ��sGfGXZG}ν’UGJournalrofrInstrumentationSG2020SGX]SGyWYWY_TyWYWY_ 1 11

209 lχΨrτνμTpΨrtψγlνGnuγlνΨrGmoμψπψγΨtψonGπΨγtorsGψnG ν νGγollψsψonsGΨtGOGsqrt{s_{mΨtχrm{ww}}}GfG]U[[GPG
}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 11

208 |νΨrγχGπorG±˛‡GrνsonΨnγνsGusψnτGlνptonψγGΨnμGχΨμronψγGπψnΨlGstΨtνsGψnGprotonTprotonGγollψsψonsGΨtGOG
sqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 11

207 |νΨrγχGπorGtχνGμνγΨyGoπGΨGqψττsGαosonGψnGtχνGâ��â�� ˛‡GγχΨnnνlGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG
}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 11

206
|νΨrγχGπorGανyonμGtχνGstΨnμΨrμGmoμνlGqψττsGαosonsGμνγΨyψnτGψntoGΨGOG
mΨtχrm{α}ovνrlψnν{mΨtχrm{α}}GPGpΨψrGψnGppGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyr
PhysicsSG2018SGYWXaSGX

5.4 11

(2018-2018)
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205
vνΨsurνmνntsGoπGtχνGppGTgG–±GψnγlusψvνGΨnμGμψππνrνntψΨlGproμuγtψonGγrossGsνγtψonsGΨnμGγonstrΨψntsG
onGγχΨrτνμGΨnomΨlousGtrψplνGτΨuτνGγouplψnτsGΨtGOGsqrt{s}GPGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG
2019SGYWXbSGX

5.4 10

204
|νΨrγχGπorGnνwGnνutrΨlGqψττsGαosonsGtχrouτχGtχνGOGmΨtχrm{q}toGmΨtχrm{±j}toG
{νll}√{R}{νll}√{T}mΨtχrm{α}ovνrlψnν{mΨtχrm{α}}GPGproγνssGψnGppGγollψsψonsGΨtGOGsqrt{s}GPGfGXZG}ν’UG
JournalrofrHighrEnergyrPhysicsSG2020SGYWYWSGX

5.4 10

203 jGmultψTμψmνnsψonΨlGsνΨrγχGπorGnνwGχνΨvyGrνsonΨnγνsGμνγΨyψnτGtoGαoostνμGSGSGorGαosonGpΨψrsGψnGtχνG
μψjνtGπψnΨlGstΨtνGΨtGXZ´ UGEuropeanrPhysicalrJournalrCSG2020SGaWSGYZ_ 4.2 10

202 vνΨsurνmνntGoπGtχνGtrΨnsvνrsνGmomνntumGspνγtrumGoπGtχνGqψττsGαosonGproμuγνμGψnGppGγollψsψonsG
ΨtGOGsqrt{s}faGPG}ν’GusψnτGqGTgG––GμνγΨysUGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 10

201 |νΨrγχGπorGνxγψtνμGlνptonsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyr
PhysicsSG2016SGYWX^SGX 5.4 10

200 |νΨrγχGπorGtχνGrΨrνGμνγΨyGOGt_{mΨtχrm{|}}√WtoG{mu√{R}}{mu√{T}}GPUGJournalrofrHighrEnergyrPhysicsSG
2013SGYWXZSGX 5.4 10

199 vνΨsurνmνntsGoπGjνtGγχΨrτνGwψtχGμψjνtGνvνntsGψnGppGγollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighr
EnergyrPhysicsSG2017SGYWX_SGX 5.4 10

198 |νΨrγχGπorGΨssoγψΨtνμGproμuγtψonGoπGΨG±GαosonGwψtχGΨGsψnτlνGtopGquΨrkGΨnμGπorGt±GπlΨvourTγχΨnτψnτG
ψntνrΨγtψonsGψnGppGγollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 10

197
|νΨrγχGπorGsupνrsymmνtryGψnGνvνntsGwψtχGΨtGlνΨstGonνGpχotonSGmψssψnτGtrΨnsvνrsνGmomνntumSGΨnμG
lΨrτνGtrΨnsvνrsνGνvνntGΨγtψvψtyGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighr
EnergyrPhysicsSG2017SGYWX_SGX

5.4 10

196 vνΨsurνmνntGoπGpropνrtψνsGoπGOG{mΨtχrm{k}}_{mΨtχrm{s}}√WGPTgG˛…R˛…â��GμνγΨysGΨnμGsνΨrγχGπorGkWTgG˛…R˛…â��G
wψtχGtχνGlv|GνxpνrψmνntUGJournalrofrHighrEnergyrPhysicsSG2020SGYWYWSGX 5.4 10

195 |νΨrγχGπorGtχνGΨssoγψΨtνμGproμuγtψonGoπGΨGqψττsGαosonGwψtχGΨGsψnτlνGtopGquΨrkGψnGprotonTprotonG
γollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 10

194 |νΨrγχGπorGrνsonΨntGpΨψrGproμuγtψonGoπGqψττsGαosonsGμνγΨyψnτGtoGαottomGquΨrkTΨntψquΨrkGpΨψrsGψnG
protonTprotonGγollψsψonsGΨtGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 10

193
vνΨsurνmνntsGoπGμψππνrνntψΨlGγrossGsνγtψonsGoπGtopGquΨrkGpΨψrGproμuγtψonGΨsGΨGπunγtψonGoπGkψnνmΨtψγG
νvνntGvΨrψΨαlνsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018
SGYWXaSGX

5.4 10

192 vνΨsurνmνntGoπGΨssoγψΨtνμGproμuγtψonGoπGΨGαosonGΨnμGΨGγχΨrmGquΨrkGψnGprotonTprotonGγollψsψonsGΨtUG
EuropeanrPhysicalrJournalrCSG2019SG_bSGY^b 4.2 9

191 |νΨrγχGπorGnνwGpχysψγsGψnGπψnΨlGstΨtνsGwψtχGΨGsψnτlνGpχotonGΨnμGmψssψnτGtrΨnsvνrsνGmomνntumGψnG
protonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 9

190 jGsνΨrγχGπorGtχνGstΨnμΨrμGmoμνlGqψττsGαosonGμνγΨyψnτGtoGγχΨrmGquΨrksUGJournalrofrHighrEnergyr
PhysicsSG2020SGYWYWSGX 5.4 9

189 |νΨrγχGπorGμΨrkGmΨttνrGψnGprotonTprotonGγollψsψonsGΨtGaG}ν’GwψtχGmψssψnτGtrΨnsvνrsνGmomνntumGΨnμG
vνγtorGαosonGtΨττνμGjνtsUGJournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 9

188 jzψmutχΨlGμνγorrνlΨtψonGoπGjνtsGwψμνlyGsνpΨrΨtνμGψnGrΨpψμψtyGψnGppGγollψsψonsGΨtGOGsqrt{s}f_GPG}ν’UG
JournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 9
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187 vνΨsurνmνntGoπGαGχΨμronGlψπνtψmνsGψnGppGγollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2018SG_aSG[]_ 4.2 9

186
|νΨrγχGπorGyχysψγsGkνyonμGtχνG|tΨnμΨrμGvoμνlGψnGnvνntsGwψtχGqψτχTvomνntumGqψττsGkosonsGΨnμG
vψssψnτG}rΨnsvνrsνGvomνntumGψnGyrotonTyrotonGlollψsψonsGΨtGXZ´ }ν’UGPhysicalrReviewrLettersSG2018SG
XYWSGY[XaWX

7.4 9

185 |νΨrγχGπorGtopGquΨrkGpΨrtnνrsGwψtχGγχΨrτνG]VZGψnGtχνGsΨmνTsψτnGμψlνptonGΨnμGsψnτlνTlνptonGπψnΨlG
stΨtνsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 9

184
|νΨrγχGπorGΨssoγψΨtνμGproμuγtψonGoπGμΨrkGmΨttνrGwψtχGΨGqψττsGαosonGμνγΨyψnτGtoGOG
mΨtχrm{α}ovνrlψnν{mΨtχrm{α}}GPGorG˛‡˛‡GΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SG
YWX_SGX

5.4 9

183 |νΨrγχGπorGνlνγtrowνΨkGproμuγtψonGoπGΨGvνγtorTlψkνGquΨrkGμνγΨyψnτGtoGΨGtopGquΨrkGΨnμGΨGqψττsGαosonG
usψnτGαoostνμGtopoloτψνsGψnGπullyGχΨμronψγGπψnΨlGstΨtνsUGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 9

182
vνΨsurνmνntGoπGνlνγtrowνΨkTψnμuγνμGproμuγtψonGoπG–˛‡GwψtχGtwoGjνtsGψnGppGγollψsψonsGΨtGOGsqrt{s}faGPG
}ν’GΨnμGγonstrΨψntsGonGΨnomΨlousGquΨrtψγGτΨuτνGγouplψnτsUGJournalrofrHighrEnergyrPhysicsSG2017SG
YWX_SGX

5.4 9

181 |νΨrγχGπorGΨGlψτχtGpsνuμosγΨlΨrGqψττsGαosonGψnGtχνGαoostνμG˛…˛…ˇ� ˇ�GπψnΨlGstΨtνGψnGprotonTprotonG
γollψsψonsGΨtGOGsqrt{s}GPGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2020SGYWYWSGX 5.4 9

180
|νΨrγχGπorGlνptonGπlΨvourGvψolΨtψnτGμνγΨysGoπGχνΨvyGrνsonΨnγνsGΨnμGquΨntumGαlΨγkGχolνsGtoGΨnG
µoormulΨcGsννGtνxt−GpΨψrGψnGprotonTprotonGγollψsψonsGΨtGµoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalr
CSG2016SG_^SGZX_

4.2 9

179 |νΨrγχGπorGαlΨγkGχolνsGΨnμGspχΨlνronsGψnGχψτχTmultψplψγψtyGπψnΨlGstΨtνsGψnGprotonTprotonGγollψsψonsGΨtGOG
sqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 9

178 vνΨsurνmνntGoπGγχΨrτνμGpΨrtψγlνGspνγtrΨGψnGmψnψmumTαψΨsGνvνntsGπromGprotonTprotonGγollψsψonsGΨtUG
EuropeanrPhysicalrJournalrCSG2018SG_aSG^b_ 4.2 9

177
|νΨrγχGπorGΨGsψnτlyGproμuγνμGtχψrμTτνnνrΨtψonGsγΨlΨrGlνptoquΨrkGμνγΨyψnτGtoGΨGˇ�GlνptonGΨnμGΨG
αottomGquΨrkGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SG
YWXaSGX

5.4 9

176
|νΨrγχGπorGsupνrsymmνtryGwψtχGΨGγomprνssνμGmΨssGspνγtrumGψnGtχνGvνγtorGαosonGπusψonGtopoloτyG
wψtχGXTlνptonGΨnμGWTlνptonGπψnΨlGstΨtνsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}GPGfGXZG}ν’UGJournalrofr
HighrEnergyrPhysicsSG2019SGYWXbSGX

5.4 8

175 |νΨrγχGπorGγontΨγtGψntνrΨγtψonsGΨnμGlΨrτνGνxtrΨGμψmνnsψonsGψnGtχνGμψlνptonGmΨssGspνγtrΨGπromG
protonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 8

174 sνtG|χΨpνsGoπGrsolΨtνμGyχotonT}ΨττνμGsνtsGψnGyαTyαGΨnμGppGlollψsψonsGΨtGsqrtµs_{ww}−f]UWYGG}ν’UG
PhysicalrReviewrLettersSG2019SGXYYSGX]YWWX 7.4 8

173
vνΨsurνmνntGoπGψnγlusψvνGΨnμGμψππνrνntψΨlGqψττsGαosonGproμuγtψonGγrossGsνγtψonsGψnGtχνGμψpχotonG
μνγΨyGγχΨnnνlGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SG
YWXbSGX

5.4 8

172 vνΨsurνmνntGoπGtopGquΨrkGpΨψrGproμuγtψonGψnGΨssoγψΨtψonGwψtχGΨG±GαosonGψnGprotonTprotonGγollψsψonsG
ΨtGOGsqrt{mΨtχrm{s}}GPGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2020SGYWYWSGX 5.4 8

171 lompΨrψnτGtrΨnsvνrsνGmomνntumGαΨlΨnγνGoπGαGjνtGpΨψrsGψnGppGΨnμGyαyαGγollψsψonsGΨtGOG
sqrt{s_{mΨtχrm{ww}}}f]UWYGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 8

170 |νΨrγχGπorGsGγχΨnnνlGsψnτlνGtopGquΨrkGproμuγtψonGψnGppGγollψsψonsGΨtGOGsqrt{s}f_GPGΨnμGaG}ν’UGJournalrofr
HighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 8

(2016-2018)
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169 |νΨrγχGπorGμΨrkGmΨttνrGproμuγνμGψnGΨssoγψΨtψonGwψtχGΨGsψnτlνGtopGquΨrkGorGΨGtopGquΨrkGpΨψrGψnG
protonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 8

168 |νΨrγχGπorGsψnτlνGproμuγtψonGoπGvνγtorTlψkνGquΨrksGμνγΨyψnτGtoGΨG±GαosonGΨnμGΨGtopGorGΨGαottomG
quΨrkGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 8

167 vνΨsurνmνntGoπGtχνGtopGquΨrkGmΨssGusψnτGsψnτlνGtopGquΨrkGνvνntsGψnGprotonTprotonGγollψsψonsGΨtG
µoormulΨcGsννGtνxt−´ }ν’UGEuropeanrPhysicalrJournalrCSG2017SG__SGZ][ 4.2 8

166 vνΨsurνmνntGoπGtχνGtrψplνTμψππνrνntψΨlGμψjνtGγrossGsνγtψonGψnGprotonTprotonGγollψsψonsGΨtGΨnμG
γonstrΨψntsGonGpΨrtonGμψstrψαutψonGπunγtψonsUGEuropeanrPhysicalrJournalrCSG2017SG__SG_[^ 4.2 8

165 |νΨrγχGπorGνlνγtrowνΨkGproμuγtψonGoπGΨGvνγtorTlψkνG}GquΨrkGusψnτGπullyGχΨμronψγGπψnΨlGstΨtνsUGJournalr
ofrHighrEnergyrPhysicsSG2020SGYWYWSGX 5.4 8

164 |νΨrγχGπorGpχysψγsGανyonμGtχνGstΨnμΨrμGmoμνlGψnGmultψlνptonGπψnΨlGstΨtνsGψnGprotonTprotonG
γollψsψonsGΨtGOGsqrt{s}GPGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2020SGYWYWSGX 5.4 8

163 vνΨsurνmνntGoπGtχνGunμνrlyψnτGνvνntGΨγtψvψtyGψnGψnγlusψvνG±GαosonGproμuγtψonGψnGprotonTprotonG
γollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 8

162 |νΨrγχGπorGνlνγtrowνΨkGproμuγtψonGoπGγχΨrτψnosGψnGπψnΨlGstΨtνsGwψtχGtwoGˇ�GlνptonsGψnGppGγollψsψonsGΨtGOG
sqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 7

161 vνΨsurνmνntGoπGtχνGproμuγtψonGγrossGsνγtψonGoπGΨG–´ αosonGψnGΨssoγψΨtψonGwψtχGtwoGαGjνtsGψnGppG
γollψsψonsGΨtGµoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2017SG__SGbY 4.2 7

160 vνΨsurνmνntGoπGtχνGνnνrτyGμνnsψtyGΨsGΨGπunγtψonGoπGpsνuμorΨpψμψtyGψnGprotonâ��protonGγollψsψonsGΨtG
Osqrt{s}GfXZStνxtG{}ν’}GPUGEuropeanrPhysicalrJournalrCSG2019SG_bSGX 4.2 7

159 |νΨrγχGπorGrΨrνGμνγΨysGoπGΨnμGqψττsGαosonsGtoGΨnμGΨGpχotonGψnGprotonTprotonGγollψsψonsGΨtGfGXZUG
EuropeanrPhysicalrJournalrCSG2019SG_bSGb[ 4.2 7

158 |νΨrγχGπorGproμuγtψonGoπGqψττsGαosonGpΨψrsGψnGtχνGπourGαGquΨrkGπψnΨlGstΨtνGusψnτGlΨrτνTΨrνΨGjνtsGψnG
protonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 7

157 |νΨrγχGπorGχνΨvyGrνsonΨnγνsGμνγΨyψnτGψntoGtwoGqψττsGαosonsGorGψntoGΨGqψττsGαosonGΨnμGΨG–GorG±G
αosonGψnGprotonTprotonGγollψsψonsGΨtGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 7

156
vνΨsurνmνntGoπGtχνGγrossGsνγtψonGπorGνlνγtrowνΨkGproμuγtψonGoπGΨG±GαosonSGΨGpχotonGΨnμGtwoGjνtsG
ψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{mΨtχrm{s}}GPGfGXZG}ν’GΨnμGγonstrΨψntsGonGΨnomΨlousGquΨrtψγG
γouplψnτsUGJournalrofrHighrEnergyrPhysicsSG2020SGYWYWSGX

5.4 7

155 |νΨrγχGπorGμΨrkGmΨttνrGpΨrtψγlνsGproμuγνμGψnGΨssoγψΨtψonGwψtχGΨGqψττsGαosonGψnGprotonTprotonG
γollψsψonsGΨtGOGsqrt{mΨtχrm{s}}GPGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2020SGYWYWSGX 5.4 7

154 |νΨrγχGπorGsupνrsymmνtryGψnGppGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’GψnGtχνGsψnτlνTlνptonGπψnΨlGstΨtνGusψnτG
tχνGsumGoπGmΨssνsGoπGlΨrτνTrΨμψusGjνtsUGJournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 7

153 vνΨsurνmνntGoπGtopGquΨrkGpolΨrψsΨtψonGψnGtTγχΨnnνlGsψnτlνGtopGquΨrkGproμuγtψonUGJournalrofrHighr
EnergyrPhysicsSG2016SGYWX^SGX 5.4 7

152 sνtGpropνrtψνsGψnGyαyαGΨnμGppGγollψsψonsGΨtGOGsqrt{s_{mΨtχrm{w}dmΨtχrm{w}}}f]UWYGPG}ν’UGJournalrofr
HighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 7
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151 oψrstGoαsνrvΨtψonGoπGtχνGμνγΨyGOGk_s√WtoGpχψGovνrlψnν{t}{Q√W}GPUGJournalrofrHighrEnergyrPhysicsSG2013SG
YWXZSGX 5.4 7

150 vνΨsurνmνntGoπGtχνGsνmψlνptonψγGOGmΨtχrm{t}ovνrlψnν{mΨtχrm{t}}GPGRG˛‡GproμuγtψonGγrossGsνγtψonGψnG
ppGγollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 7

149 |νΨrγχνsGπorG–hGαosonsGμνγΨyψnτGtoGΨGtopGquΨrkGΨnμGΨGαottomGquΨrkGψnGprotonTprotonGγollψsψonsGΨtG
XZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 7

148 |νΨrγχGπorGΨGlψτχtGpsνuμosγΨlΨrGqψττsGαosonGproμuγνμGψnGΨssoγψΨtψonGwψtχGαottomGquΨrksGψnGppG
γollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 7

147 vνΨsurνmνntGoπGtχνG±˛‡GproμuγtψonGγrossGsνγtψonGψnGppGγollψsψonsGΨtGaG}ν’GΨnμGsνΨrγχGπorGΨnomΨlousG
trψplνGτΨuτνGαosonGγouplψnτsUGJournalrofrHighrEnergyrPhysicsSG2015SGYWX]SGX 5.4 7

146 |νΨrγχGπorGμΨrkGpχotonsGψnGμνγΨysGoπGqψττsGαosonsGproμuγνμGψnGΨssoγψΨtψonGwψtχG±GαosonsGψnG
protonTprotonGγollψsψonsGΨtGOGsqrt{s}GPGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 7

145
|νΨrγχGπorGnνwGpχysψγsGψnGπψnΨlGstΨtνsGwψtχGtwoGopposψtνTsψτnSGsΨmνTπlΨvorGlνptonsSGjνtsSGΨnμGmψssψnτG
trΨnsvνrsνGmomνntumGψnGppGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2016SG
YWX^SGX

5.4 7

144 |νΨrγχGπorGuowTvΨssGzuΨrkTjntψquΨrkG{νsonΨnγνsGyroμuγνμGψnGjssoγψΨtψonGwψtχGΨGyχotonGΨtG
sqrtµs−fXZGG}ν’UGPhysicalrReviewrLettersSG2019SGXYZSGYZXaWZ 7.4 7

143 |νΨrγχGπorGμΨrkGmΨttνrGproμuγνμGψnGΨssoγψΨtψonGwψtχGΨGlνptonψγΨllyGμνγΨyψnτGαosonGψnGprotonTprotonG
γollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2021SGaXSGXZ 4.2 7

142 |νΨrγχGπorGrνsonΨnγνsGψnGtχνGmΨssGspνγtrumGoπGmuonGpΨψrsGproμuγνμGψnGΨssoγψΨtψonGwψtχGαGquΨrkGjνtsG
ψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}faGPGΨnμGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 7

141
|νΨrγχGπorGχνΨvyGrνsonΨnγνsGμνγΨyψnτGψntoGΨGvνγtorGαosonGΨnμGΨGqψττsGαosonGψnGπψnΨlGstΨtνsGwψtχG
γχΨrτνμGlνptonsSGnνutrψnosGΨnμGαGquΨrksGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SG
YWXaSGX

5.4 7

140 |νΨrγχGπorGΨGχνΨvyGrνsonΨnγνGμνγΨyψnτGψntoGΨG±GαosonGΨnμGΨG±GorG–GαosonGψnGYâ��YqGπψnΨlGstΨtνsGΨtGOG
sqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 7

139 |νΨrγχGπorGμΨrkGmΨttνrGproμuγνμGψnGΨssoγψΨtψonGwψtχGΨGqψττsGαosonGμνγΨyψnτGtoG˛‡˛‡GorGˇ�GRˇ�Gâ��GΨtGOG
sqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 7

138 |νΨrγχGπorGΨGχνΨvyGrνsonΨnγνGμνγΨyψnτGtoGΨGpΨψrGoπGvνγtorGαosonsGψnGtχνGlνptonGplusGmνrτνμGjνtGπψnΨlG
stΨtνGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 7

137 yrνγψsψonGlumψnosψtyGmνΨsurνmνntGψnGprotonTprotonGγollψsψonsGΨtGψnGYWX]GΨnμGYWX^GΨtGlv|UG
EuropeanrPhysicalrJournalrCSG2021SGaXSGaWW 4.2 7

136
|νΨrγχGπorGΨGuψτχtGlχΨrτνμGqψττsGkosonGmνγΨyψnτGtoGΨG–GkosonGΨnμGΨGlyTxμμGqψττsGkosonGψnGoψnΨlG
|tΨtνsGwψtχGν˛…˛…GorG˛…˛…˛…GψnGyrotonTyrotonGlollψsψonsGΨtGsqrtµs−fXZGG}ν’UGPhysicalrReviewrLettersSG2019SG
XYZSGXZXaWY

7.4 6

135 |νΨrγχGπorGsψnτlνGproμuγtψonGoπGvνγtorTlψkνGquΨrksGμνγΨyψnτGtoGΨGtopGquΨrkGΨnμGΨGαosonGψnG
protonTprotonGγollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2019SG_bSGbW 4.2 6

134 xαsνrvΨtψonGoπG|ψnτlνG}opGzuΨrkGyroμuγtψonGψnGjssoγψΨtψonGwψtχGΨG±GkosonGψnGyrotonTyrotonG
lollψsψonsGΨtGsqrtµs−fXZGG}ν’UGPhysicalrReviewrLettersSG2019SGXYYSGXZYWWZ 7.4 6
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133 vνΨsurνmνntGoπGtχνGunμνrlyψnτGνvνntGΨγtψvψtyGusψnτGγχΨrτνμTpΨrtψγlνGjνtsGψnGprotonTprotonG
γollψsψonsGΨtGOGsqrt{s}fYU_^GPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2015SGYWX]SGX 5.4 6

132 lonstrΨψntsGonGtχνGˇ�_{γX}GvνrsusGˇ�_{γY}GyolΨrψzΨtψonsGψnGyrotonTyrotonGlollψsψonsGΨtGsqrtµs−faGG}ν’UG
PhysicalrReviewrLettersSG2020SGXY[SGX^YWWY 7.4 6

131 |νΨrγχGπorGlνptonGπlΨvourGvψolΨtψnτGμνγΨysGoπGΨGnνutrΨlGχνΨvyGqψττsGαosonGtoG˛…ˇ�GΨnμGνˇ�GψnG
protonTprotonGγollψsψonsGΨtGOGsqrt{s}GPGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2020SGYWYWSGX 5.4 6

130 vνΨsurνmνntGoπGμψjνtGΨzψmutχΨlGμνγorrνlΨtψonGψnGpp´ γollψsψonsGΨtGµoormulΨcGsννGtνxt−UGEuropeanr
PhysicalrJournalrCSG2016SG_^SG]Z^ 4.2 6

129 |νΨrγχGπorGΨGχνΨvyGrνsonΨnγνGμνγΨyψnτGtoGΨGtopGquΨrkGΨnμGΨGvνγtorTlψkνGtopGquΨrkGψnGtχνGlνptonGRG
jνtsGπψnΨlGstΨtνGψnGppGγollψsψonsGΨtGOsqrt{s}GfGXZStνxtG{}ν’}GPUGEuropeanrPhysicalrJournalrCSG2019SG_bSGX 4.2 6

128 vνΨsurνmνntGoπGlyGoαsνrvΨαlνsGψnGkGWGTgGmtGQWGwψtχGmGTgtGRGtGâ��UGJournalrofrHighrEnergyrPhysicsSG2013SG
YWXZSGX 5.4 6

127 |νΨrγχνsGπorGOGk_{OsP}√WGtoG{sGlνπtVG{{psψGp}}GrψτχtU}ovνrlψnν{p}GPGΨnμGkGRGTgGsVˇ�GpGOGovνrlψnν{p}GPGˇ�GRG
μνγΨysUGJournalrofrHighrEnergyrPhysicsSG2013SGYWXZSGX 5.4 6

126 |νΨrγχGπorGtχνGΨssoγψΨtνμGproμuγtψonGoπGtχνGqψττsGαosonGwψtχGΨGtopTquΨrkGpΨψrG2014SGYWX[SGX 6

125 |νΨrγχGπorGμψrνγtGpΨψrGproμuγtψonGoπGsγΨlΨrGtopGquΨrksGψnGtχνGsψnτlνTGΨnμGμψlνptonGγχΨnnνlsGψnG
protonTprotonGγollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 6

124 vνΨsurνmνntGoπGtχνGμψππνrνntψΨlGmrνllT¯ΨnGγrossGsνγtψonGψnGprotonTprotonGγollψsψonsGΨtGOG
sqrt{mΨtχrm{s}}GPGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 6

123 vνΨsurνmνntGoπGtχνGΨvνrΨτνGvνryGπorwΨrμGνnνrτyGΨsGΨGπunγtψonGoπGtχνGtrΨγkGmultψplψγψtyGΨtGγνntrΨlG
psνuμorΨpψμψtψνsGψnGprotonTprotonGγollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2019SG_bSGabZ 4.2 6

122 |νΨrγχGπorGnνwGpχysψγsGψnGtopGquΨrkGproμuγtψonGψnGμψlνptonGπψnΨlGstΨtνsGψnGprotonTprotonGγollψsψonsG
ΨtUGEuropeanrPhysicalrJournalrCSG2019SG_bSGaa^ 4.2 6

121 |νΨrγχGπorGμνγΨysGoπGstoppνμGνxotψγGlonτTlψvνμGpΨrtψγlνsGproμuγνμGψnGprotonTprotonGγollψsψonsGΨtGOG
sqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 6

120 |νΨrγχGπorGtopGsquΨrksGμνγΨyψnτGvψΨGπourTαoμyGorGγχΨrτψnoTmνμψΨtνμGmoμνsGψnGsψnτlνTlνptonGπψnΨlG
stΨtνsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 6

119 nvψμνnγνGπorGtχνGjssoγψΨtνμGyroμuγtψonGoπGΨG|ψnτlνG}opGzuΨrkGΨnμGΨGyχotonGψnGyrotonTyrotonG
lollψsψonsGΨtGsqrtµs−fXZGG}ν’UGPhysicalrReviewrLettersSG2018SGXYXSGYYXaWY 7.4 6

118 |νΨrγχGπorGΨGχνΨvyGrνsonΨnγνGμνγΨyψnτGψntoGΨG±GαosonGΨnμGΨGvνγtorGαosonGψnGtχνGOGnuG
ovνrlψnν{nu}mΨtχrm{q}ovνrlψnν{mΨtχrm{q}}GPGπψnΨlGstΨtνUGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 6

117 |tΨαψlψtyGΨnμGsγΨlΨαψlψtyGoπGtχνGlv|GploαΨlGyoolcGyusχψnτGq}lonμorGΨnμGτlψμνψn–v|GtoGnνwGlψmψtsUG
JournalrofrPhysics:rConferencerSeriesSG2017SGabaSGW]YWZX 0.3 5

116 vνΨsurνmνntGoπGtχνGmΨssGoπGtχνGtopGquΨrkGψnGμνγΨysGwψtχGΨGsVˇ�GmνsonGψnGppGγollψsψonsGΨtGaG}ν’UG
JournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 5

AntoniosPerez-CalerosYzquierdo
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115 |νΨrγχGπorGsupνrsymmνtryGψnGπψnΨlGstΨtνsGwψtχGpχotonsGΨnμGmψssψnτGtrΨnsvνrsνGmomνntumGψnG
protonTprotonGγollψsψonsGΨtGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 5

114 vνΨsurνmνntGoπGtχνGψnγlusψvνGνnνrτyGspνγtrumGψnGtχνGvνryGπorwΨrμGμψrνγtψonGψnGprotonTprotonG
γollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 5

113 lompΨrψsonGoπGtχνG±V˛‡GQGRGjνtsGtoG˛‡GRGjνtsGγrossGsνγtψonsGψnGppGγollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalr
ofrHighrEnergyrPhysicsSG2015SGYWX]SGX 5.4 5

112
|νΨrγχGπorGΨGχνΨvyGpsνuμosγΨlΨrGqψττsGαosonGμνγΨyψnτGψntoGΨGXY]Gpν’GqψττsGαosonGΨnμGΨG±GαosonGψnG
πψnΨlGstΨtνsGwψtχGtwoGtΨuGΨnμGtwoGlψτχtGlνptonsGΨtGOGsqrt{s}GPGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG
2020SGYWYWSGX

5.4 5

111 vνΨsurνmνntsGoπGproμuγtψonGγrossGsνγtψonsGΨnμGγonstrΨψntsGonGΨnomΨlousGtrψplνGτΨuτνGγouplψnτsG
ΨtUGEuropeanrPhysicalrJournalrCSG2021SGaXSGYWW 4.2 5

110 vνΨsurνmνntGoπGtχνGqψττsGαosonGproμuγtψonGrΨtνGψnGΨssoγψΨtψonGwψtχGtopGquΨrksGψnGπψnΨlGstΨtνsGwψtχG
νlνγtronsSGmuonsSGΨnμGχΨμronψγΨllyGμνγΨyψnτGtΨuGlνptonsGΨtUGEuropeanrPhysicalrJournalrCSG2021SGaXSGZ_a 4.2 5

109 vνΨsurνmνntsGoπGproμuγtψonGγrossGsνγtψonsGoπGtχνGqψττsGαosonGψnGtχνGπourTlνptonGπψnΨlGstΨtνGψnG
protonTprotonGγollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2021SGaXSG[aa 4.2 5

108
|νΨrγχGπorGrνsonΨnγνsGμνγΨyψnτGtoGΨGpΨψrGoπGqψττsGαosonsGψnGtχνGαOGovνrlψnν{mΨtχrm{α}}GPqOG
ovνrlψnν{mΨtχrm{q}}GPâ��â�� ˛‰GπψnΨlGstΨtνGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}GPGfGXZG}ν’UGJournalrofrHighr
EnergyrPhysicsSG2019SGYWXbSGX

5.4 5

107 |νΨrγχGπorGtopGsquΨrkGpΨψrGproμuγtψonGusψnτGμψlνptonGπψnΨlGstΨtνsGψnGγollψsψonGμΨtΨGγollνγtνμGΨtUG
EuropeanrPhysicalrJournalrCSG2021SGaXSGZ 4.2 5

106 vνΨsurνmνntGoπGtχνGτroomνμGjνtGmΨssGψnGyαyαGΨnμGppGγollψsψonsGΨtGOGsqrt{s_{mΨtχrm{ww}}}f]UWYGPG
}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 5

105 vνΨsurνmνntGoπGtχνGproμuγtψonGγrossGsνγtψonGπorGsψnτlνGtopGquΨrksGψnGΨssoγψΨtψonGwψtχG–GαosonsGψnG
protonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 5

104 vνΨsurνmνntGoπGtχνGγrossGsνγtψonGψnGppGγollψsψonsGΨtGΨnμGvΨlψμΨtψonGoπGlνptonGΨnΨlysψsGtνγχnψquνsUG
EuropeanrPhysicalrJournalrCSG2018SG_aSG_Wa 4.2 5

103 |νΨrγχGπorGΨGlowTmΨssGˇ�â��ˇ�RGrνsonΨnγνGψnGΨssoγψΨtψonGwψtχGΨGαottomGquΨrkGψnGprotonTprotonG
γollψsψonsGΨtGOGsqrt{s}GPGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 4

102 |νΨrγχGπorGtχνGpΨψrGproμuγtψonGoπGlψτχtGtopGsquΨrksGψnGtχνGν´–˛…hGπψnΨlGstΨtνGψnGprotonTprotonGγollψsψonsG
ΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 4

101
|νΨrγχGπorGnonrνsonΨntGqψττsGαosonGpΨψrGproμuγtψonGψnGtχνGOG
mΨtχrm{α}ovνrlψnν{mΨtχrm{α}}mΨtχrm{α}ovνrlψnν{mΨtχrm{α}}GPGπψnΨlGstΨtνGΨtGOGsqrt{s}GPGfGXZG}ν’UG
JournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX

5.4 4

100 |tuμyGoπGtχνGunμνrlyψnτGνvνntGψnGtopGquΨrkGpΨψrGproμuγtψonGψnGγollψsψonsGΨtGXZUGEuropeanrPhysicalr
JournalrCSG2019SG_bSGXYZ 4.2 4

99 vνΨsurνmνntGoπGμψππνrνntψΨlGγrossGsνγtψonsGπorGψnγlusψvνGψsolΨtνμTpχotonGΨnμGpχotonRjνtG
proμuγtψonGψnGprotonTprotonGγollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2019SG_bSGYW 4.2 4

98 mψstrψαutψonsGoπGtopoloτψγΨlGoαsνrvΨαlνsGψnGψnγlusψvνGtχrννTGΨnμGπourTjνtGνvνntsGψnGppGγollψsψonsGΨtG
µoormulΨcGsννGtνxt−µoormulΨcGsννGtνxt−UGEuropeanrPhysicalrJournalrCSG2015SG_]SGZWY 4.2 4
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97 nvψμνnγνGπorGOtνxtG{–}tνxtG{–}PGproμuγtψonGπromGμouαlνTpΨrtonGψntνrΨγtψonsGψnGprotonâ��protonG
γollψsψonsGΨtGOsqrt{s}GfGXZGStνxtG{}ν’}GPUGEuropeanrPhysicalrJournalrCSG2020SGaWSGX 4.2 4

96 |tuμyGoπGμψjνtGνvνntsGwψtχGΨGlΨrτνGrΨpψμψtyGτΨpGανtwννnGtχνGtwoGlνΨμψnτGjνtsGψnGppGγollψsψonsGΨtUG
EuropeanrPhysicalrJournalrCSG2018SG_aSGY[Y 4.2 4

95 ysνuμorΨpψμψtyGμψstrψαutψonsGoπGγχΨrτνμGχΨμronsGψnGprotonTlνΨμGγollψsψonsGΨtGOG
sqrt{s_{mΨtχrm{ww}}}f]UWYGPGΨnμGaUX^G}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 4

94
|νΨrγχGπorGsupνrsymmνtryGψnGνvνntsGwψtχGΨtGlνΨstGtχrννGνlνγtronsGorGmuonsSGjνtsSGΨnμGmψssψnτG
trΨnsvνrsνGmomνntumGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyr
PhysicsSG2018SGYWXaSGX

5.4 4

93 |νΨrγχGπorGΨG–hGαosonGμνγΨyψnτGtoGΨGvνγtorTlψkνGquΨrkGΨnμGΨGtopGorGαottomGquΨrkGψnGtχνGΨllTjνtsGπψnΨlG
stΨtνUGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 4

92 uψmψtsGonGnνutrΨlGqψττsGαosonGproμuγtψonGψnGtχνGπorwΨrμGrντψonGψnGppGγollψsψonsGΨtGOGsqrt{s}f_GPG}ν’UG
JournalrofrHighrEnergyrPhysicsSG2013SGYWXZSGX 5.4 4

91 |νΨrγχGπorGΨGχνΨvyGrνsonΨnγνGμνγΨyψnτGtoGΨGtopGquΨrkGΨnμGΨGvνγtorTlψkνGtopGquΨrkGΨtGOGsqrt{s}fXZGPG
}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 4

90 |νΨrγχGπorGχψτχTmΨssG±˛‡GrνsonΨnγνsGψnGνRνâ��˛‡GΨnμG˛…GRG˛…Gâ��˛‡GπψnΨlGstΨtνsGψnGprotonTprotonGγollψsψonsGΨtGOG
sqrt{s}faGPGΨnμGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 4

89 |νΨrγχGπorGlyGvψolΨtψonGψnGOGtovνrlψnν{t}GPGproμuγtψonGΨnμGμνγΨyGψnGprotonTprotonGγollψsψonsGΨtGOG
sqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 4

88 vνΨsurνmνntGoπGμψππνrνntψΨlGγrossGsνγtψonsGΨnμGγχΨrτνGrΨtψosGπorGTγχΨnnνlGsψnτlνGtopGquΨrkG
proμuγtψonGψnGprotonTprotonGγollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2020SGaWSGZ_W 4.2 4

87 xαsνrvΨtψonGoπGtχνGk_{s}√{W}Tg OZa_YPhGmνγΨyUGPhysicalrReviewrLettersSG2020SGXY]SGX]YWWX 7.4 4

86 vνΨsurνmνntGoπGνlνγtrowνΨkGproμuγtψonGoπGΨG–GαosonGΨnμGtwoGπorwΨrμGjνtsGψnGprotonTprotonG
γollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 4

85 jzψmutχΨlGγorrνlΨtψonsGπorGψnγlusψvνGYTjνtSGZTjνtSGΨnμG[TjνtGνvνntsGψnGppGγollψsψonsGΨtGOsqrt{s}fGXZ~χαoxG
{}ν’}PUGEuropeanrPhysicalrJournalrCSG2018SG_aSGX 4.2 4

84 v~|ψlcGΨGmoμνlTunspνγψπψγGsνΨrγχGπorGnνwGpχysψγsGψnGprotonTprotonGγollψsψonsGΨtUGEuropeanrPhysicalr
JournalrCSG2021SGaXSG^Yb 4.2 4

83
|νΨrγχGπorGtχνGΨssoγψΨtνμGproμuγtψonGoπGtχνGqψττsGαosonGΨnμGΨGvνγtorGαosonGψnGprotonTprotonG
γollψsψonsGΨtGOGsqrt{s}GPGfGXZG}ν’GvψΨGqψττsGαosonGμνγΨysGtoGˇ�GlνptonsUGJournalrofrHighrEnergyrPhysicsSG
2019SGYWXbSGX

5.4 3

82 |νΨrγχGπorGμψrνγtGpΨψrGproμuγtψonGoπGsupνrsymmνtrψγGpΨrtnνrsGtoGtχνGlνptonGψnGprotonTprotonG
γollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2020SGaWSGXab 4.2 3

81
vνΨsurνmνntGoπGtχνGtopGquΨrkGπorwΨrμTαΨγkwΨrμGproμuγtψonGΨsymmνtryGΨnμGtχνGΨnomΨlousG
γχromoνlνγtrψγGΨnμGγχromomΨτnνtψγGmomνntsGψnGppGγollψsψonsGΨtGOGsqrt{s}GPGfGXZG}ν’UGJournalrofrHighr
EnergyrPhysicsSG2020SGYWYWSGX

5.4 3

80
vνΨsurνmνntGoπGtχνGψnγlusψvνGOGmΨtχrm{t}ovνrlψnν{mΨtχrm{t}}GPGγrossGsνγtψonGψnGppGγollψsψonsGΨtGOG
sqrt{s}f]UWYGPG}ν’GusψnτGπψnΨlGstΨtνsGwψtχGΨtGlνΨstGonνGγχΨrτνμGlνptonUGJournalrofrHighrEnergyrPhysicsSG
2018SGYWXaSGX

5.4 3

AntoniosPerez-CalerosYzquierdo
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79 |νΨrγχGπorG±±GrνsonΨnγνsGψnGtχνGYâ��Y˛‰GπψnΨlGstΨtνGψnGprotonTprotonGγollψsψonsGΨtGXZG}ν’UGJournalrofr
HighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 3

78 |νΨrγχGπorGtopGquΨrkGpΨrtnνrsGwψtχGγχΨrτνG]VZGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UG
JournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 3

77 |tuμyGoπGχΨμronψγGνvνntTsχΨpνGvΨrψΨαlνsGψnGmultψjνtGπψnΨlGstΨtνsGψnGppGγollψsψonsGΨtGOGsqrt{s}GfG_GPG}ν’UG
JournalrofrHighrEnergyrPhysicsSG2014SGYWX[SGX 5.4 3

76
vνΨsurνmνntsGoπGtχνGOmΨtχrmG{p}mΨtχrmG{p}rψτχtΨrrowGmΨtχrm{±}mΨtχrm{±}PGproμuγtψonGγrossG
sνγtψonGΨnμGtχνGOmΨtχrm{±}rψτχtΨrrowG[νllGPGαrΨnγχψnτGπrΨγtψonSGΨnμGγonstrΨψntsGonGΨnomΨlousGtrψplνG
τΨuτνGγouplψnτsGΨtGOsqrt{s}GfGXZStνxtG{}ν’}GPG2018SG_aSGX

3

75 lomαψnνμGsνΨrγχνsGπorGtχνGproμuγtψonGoπGsupνrsymmνtrψγGtopGquΨrkGpΨrtnνrsGψnGprotonTprotonG
γollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2021SGaXSGb_W 4.2 3

74 lv|GstrΨtντyGπorGqylGrνsourγνGνxploψtΨtψonUGEPJrWebrofrConferencesSG2020SGY[]SGWbWXY 0.3 3

73 |tuμψνsGoπGlχΨrmGzuΨrkGmψππusψonGψnsψμνGsνtsG~sψnτGyαTyαGΨnμGppGlollψsψonsGΨtG
sqrtµs_{ww}−f]UWYGG}ν’UGPhysicalrReviewrLettersSG2020SGXY]SGXWYWWX 7.4 3

72 vνΨsurνmνntsGoπGqψττsGαosonGproμuγtψonGγrossGsνγtψonsGΨnμGγouplψnτsGψnGtχνGμψpχotonGμνγΨyG
γχΨnnνlGΨtGOGsqrt{mΨtχrm{s}}GPGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2021SGYWYXSGX 5.4 3

71 nvνntGsχΨpνGvΨrψΨαlνsGmνΨsurνμGusψnτGmultψjνtGπψnΨlGstΨtνsGψnGprotonTprotonGγollψsψonsGΨtGOG
sqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 3

70 |νΨrγχGπorGlνptonTπlΨvorGvψolΨtψnτGμνγΨysGoπGχνΨvyGrνsonΨnγνsGΨnμGquΨntumGαlΨγkGχolνsGtoGν˛…GπψnΨlG
stΨtνsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 3

69 |νΨrγχGπorGγχΨrτνμGqψττsGαosonsGproμuγνμGψnGvνγtorGαosonGπusψonGproγνssνsGΨnμGμνγΨyψnτGψntoG
vνγtorGαosonGpΨψrsGψnGprotonTprotonGγollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2021SGaXSG_YZ 4.2 3

68 |νΨrγχGπorGrνsonΨntGproμuγtψonGoπGsνγonμTτνnνrΨtψonGslνptonsGwψtχGsΨmνTsψτnGμψmuonGνvνntsGψnG
protonTprotonGγollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2019SG_bSGZW] 4.2 2

67 |νΨrγχGπorGsupνrsymmνtryGψnGνvνntsGwψtχGΨGpχotonSGΨGlνptonSGΨnμGmψssψnτGtrΨnsvνrsνGmomνntumGψnG
protonTprotonGγollψsψonsGΨtGOGsqrt{s}GfGXZGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 2

66
mνtνrmψnΨtψonGoπGtχνGstronτGγouplψnτGγonstΨntG˛–|Om±PGπromGmνΨsurνmνntsGoπGψnγlusψvνG–´–GΨnμG±G
αosonGproμuγtψonGγrossGsνγtψonsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{mΨtχrm{s}}GPGfG_GΨnμGaG}ν’UG
JournalrofrHighrEnergyrPhysicsSG2020SGYWYWSGX

5.4 2

65 vνΨsurνmνntGoπGμψππνrνntψΨlGγrossGsνγtψonsGψnGtχνGkψnνmΨtψγGΨnτulΨrGvΨrψΨαlνGhQGπorGψnγlusψvνG±G
αosonGproμuγtψonGψnGppGγollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2018SGYWXaSGX 5.4 2

64 |νΨrγχGπorGμΨrkGmΨttνrGpΨrtψγlνsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}faGPG}ν’GusψnτGtχνGrΨzorG
vΨrψΨαlνsUGJournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 2

63 |νΨrγχGπorG–hGTgGtαGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG
2016SGYWX^SGX 5.4 2

62 |νΨrγχGπorGtχνGproμuγtψonGoπGΨnGνxγψtνμGαottomGquΨrkGμνγΨyψnτGtoGt–GψnGprotonTprotonGγollψsψonsGΨtG
OGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2016SGYWX^SGX 5.4 2

(2016-2018)
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61
rnγlusψvνGsνΨrγχGπorGsupνrsymmνtryGψnGppGγollψsψonsGΨtGOGsqrt{s}fXZGPG}ν’GusψnτGrΨzorGvΨrψΨαlνsGΨnμG
αoostνμGoαjνγtGψμνntψπψγΨtψonGψnGzνroGΨnμGonνGlνptonGπψnΨlGstΨtνsUGJournalrofrHighrEnergyrPhysicsSG
2019SGYWXbSGX

5.4 2

60 |νΨrγχGπorGνxγψtνμGlνptonsGψnGâ��â�� ˛‡GπψnΨlGstΨtνsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{mΨtχrm{s}}fXZGPG
}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 2

59 lv|GmultψγorνGsγχνμulψnτGstrΨtντyUGJournalrofrPhysics:rConferencerSeriesSG2014SG]XZSGWZYW_[ 0.3 2

58 vνΨsurνmνntsGoπGtχνGppGTgG–˛‡˛‡GΨnμGppGTgG±˛‡˛‡GγrossGsνγtψonsGΨnμGlψmψtsGonGΨnomΨlousGquΨrtψγGτΨuτνG
γouplψnτsGΨtGOGsqrt{s}faGPG}ν’UGJournalrofrHighrEnergyrPhysicsSG2017SGYWX_SGX 5.4 2

57 |νΨrγχGπorGnνwGpχνnomνnΨGwψtχGmultψplνGγχΨrτνμGlνptonsGψnGprotonâ��protonGγollψsψonsGΨtGOsqrt{s}fG
XZPGOStνxtG{}ν’}PUGEuropeanrPhysicalrJournalrCSG2017SG__SGX 4.2 2

56 lv|GrνΨμψnνssGπorGmultψTγorνGworkloΨμGsγχνμulψnτUGJournalrofrPhysics:rConferencerSeriesSG2017SGabaSGW]YWZW0.3 2

55 vultψγorνGjoαGsγχνμulψnτGψnGtχνG–orlμwψμνGuqlGlomputψnτGprψμUGJournalrofrPhysics:rConferencer
SeriesSG2015SG^^[SGW^YWX^ 0.3 2

54 xαsνrvΨtψonGoπGtχνGyroμuγtψonGoπG}χrννGvΨssψvνGpΨuτνGkosonsGΨtGsqrtµs−fXZGG}ν’UGPhysicalrReviewr
LettersSG2020SGXY]SGX]XaWY 7.4 2

53 kosνTnψnstνψnGγorrνlΨtψonsGoπGγχΨrτνμGχΨμronsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}GPGfGXZG}ν’UG
JournalrofrHighrEnergyrPhysicsSG2020SGYWYWSGX 5.4 2

52 nxpνrψmνntΨlGstuμyGoπGμψππνrνntGsψlψγonGsνnsorGoptψonsGπorGtχνGupτrΨμνGoπGtχνGlv|GxutνrG}rΨγkνrUG
JournalrofrInstrumentationSG2020SGX]SGyW[WX_TyW[WX_ 1 2

51 vνΨsurνmνntGoπGtχνGsνtGvΨssGmψstrψαutψonGΨnμG}opGzuΨrkGvΨssGψnGqΨμronψγGmνγΨysGoπGkoostνμG}opG
zuΨrksGψnGppGlollψsψonsGΨtGsqrtµs−fXZGG}ν’UGPhysicalrReviewrLettersSG2020SGXY[SGYWYWWX 7.4 2

50 |νΨrγχGπorGpχysψγsGανyonμGtχνGstΨnμΨrμGmoμνlGψnGνvνntsGwψtχGjνtsGΨnμGtwoGsΨmνTsψτnGorGΨtGlνΨstG
tχrννGγχΨrτνμGlνptonsGψnGprotonTprotonGγollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2020SGaWSG_]Y 4.2 2

49 rmprovψnτGνππψγψνnγyGoπGΨnΨlysψsGjoαsGψnGlv|UGEPJrWebrofrConferencesSG2019SGYX[SGWZWW^ 0.3 2

48 |νΨrγχGπorGtχνGproμuγtψonGoπGπourGtopGquΨrksGψnGtχνGsψnτlνTlνptonGΨnμGopposψtνTsψτnGμψlνptonGπψnΨlG
stΨtνsGψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{s}GPGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 2

47 |νΨrγχGπorGtχνGγχψrΨlGmΨτnνtψγGνππνγtGΨtGtχνGuqlGwψtχGtχνGlv|GνxpνrψmνntUGNuclearrPhysicsrASG2019SG
baYSG]Y_T]ZW 1.3 1

46 |νΨrγχGπorGsupνrsymmνtryGψnGνvνntsGwψtχGΨGpχotonSGjνtsSGTjνtsSGΨnμGmψssψnτGtrΨnsvνrsνGmomνntumGψnG
protonTprotonGγollψsψonsGΨtGXZUGEuropeanrPhysicalrJournalrCSG2019SG_bSG[[[ 4.2 1

45 |νΨrγχGπorG–GkosonGmνγΨysGtoG}χrννGlχΨrτνμGyψonsUGPhysicalrReviewrLettersSG2019SGXYYSGX]XaWY 7.4 1

44 nvψμνnγνGπorG}opGzuΨrkGyroμuγtψonGψnGwuγlνusTwuγlνusGlollψsψonsUGPhysicalrReviewrLettersSG2020SG
XY]SGYYYWWX 7.4 1

AntoniosPerez-CalerosYzquierdo
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43 |νΨrγχGπorGΨnGνxγψtνμGlνptonGtχΨtGμνγΨysGvψΨGΨGγontΨγtGψntνrΨγtψonGtoGΨGlνptonGΨnμGtwoGjνtsGψnG
protonTprotonGγollψsψonsGΨtGOGsqrt{s}GPGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2020SGYWYWSGX 5.4 1

42 |νΨrγχGπorGtopGsquΨrkGpΨψrGproμuγtψonGψnGΨGπψnΨlGstΨtνGwψtχGtwoGtΨuGlνptonsGψnGprotonTprotonG
γollψsψonsGΨtGOGsqrt{s}GPGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2020SGYWYWSGX 5.4 1

41 lv|GlonnνγtUGJournalrofrPhysics:rConferencerSeriesSG2017SGabaSGWaYWZY 0.3 1

40 lonnνγtψnτG{νstrψγtνμSGqψτχTjvΨψlΨαψlψtySGorGuowTuΨtνnγyG{νsourγνsGtoGΨG|νΨmlνssGploαΨlGyoolGπorG
lv|UGJournalrofrPhysics:rConferencerSeriesSG2017SGabaSGW]YWZ_ 0.3 1

39 pνttψnτGprνpΨrνμGπorGtχνGuqlG{unYcGtχνGyrlG}ψνrTXGγΨsνUGJournalrofrPhysics:rConferencerSeriesSG2015SG
^^[SGW]YWX[ 0.3 1

38 nvolutψonGoπGlv|GworkloΨμGmΨnΨτνmνntGtowΨrμsGmultψγorνGjoαGsupportUGJournalrofrPhysics:r
ConferencerSeriesSG2015SG^^[SGW^YW[^ 0.3 1

37 |tuμyGoπGtχνGOG{mΨtχrm{k}}√{R}toGmΨtχrm{s}VuppsψGovνrlψnν{uΨmαμΨ}mΨtχrm{p}GPGμνγΨyGψnG
protonTprotonGγollψsψonsGΨtGOGsqrt{s}GPGfGaG}ν’UGJournalrofrHighrEnergyrPhysicsSG2019SGYWXbSGX 5.4 1

36 nvolutψonGoπGtχνGlv|GploαΨlG|uαmψssψonGrnπrΨstruγturνGπorGtχνGquTuqlGnrΨUGEPJrWebrofrConferencesSG
2020SGY[]SGWZWX^ 0.3 1

35 nxploψtψnτGnνtworkGrνstrψγtνμGγomputνGrνsourγνsGwψtχGq}lonμorcGΨGlv|GνxpνrψmνntGνxpνrψνnγνUG
EPJrWebrofrConferencesSG2020SGY[]SGWbWW_ 0.3 1

34 mνvνlopmνntGΨnμGvΨlψμΨtψonGoπGqn{–rp´ _GtunνsGπromGlv|GunμνrlyψnτTνvνntGmνΨsurνmνntsUG
EuropeanrPhysicalrJournalrCSG2021SGaXSGZXY 4.2 1

33 nxploψtψnτGmultψγorνGγomputνGrνsourγνsGψnGtχνGlv|GνxpνrψmνntUGJournalrofrPhysics:rConferencer
SeriesSG2016SG_^YSGWXYWXa 0.3 1

32 nxplorψnτGplψμνψn–v|GΨnμGq}lonμorGsγΨlΨαψlψtyGπrontψνrsGπorGΨnGνxpΨnμψnτGlv|GploαΨlGyoolUGEPJr
WebrofrConferencesSG2019SGYX[SGWZWWY 0.3 1

31 vνΨsurνmνntsGoπGtrψplνTμψππνrνntψΨlGγrossGsνγtψonsGπorGψnγlusψvνGψsolΨtνμTpχotonRjνtGνvνntsGψnG
γollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2019SG_bSGb^b 4.2 1

30 |νΨrγχGπorGtχνGlνptonGπlΨvorGvψolΨtψnτGμνγΨyGˇ�GTgGZ˛…GψnGprotonTprotonGγollψsψonsGΨtGOGsqrt{mΨtχrm{s}}GPGfG
XZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2021SGYWYXSGX 5.4 1

29 xαsνrvΨtψonGoπGtχνG±Tgˇ�â��√{R}â��√{T}GmνγΨyGψnGppGlollψsψonsGΨtGsqrtµs−fXZGG}ν’UGPhysicalrReviewrLettersSG
2018SGXYXSGX[XaWX 7.4 1

28
|νΨrγχGπorGπlΨvorTγχΨnτψnτGnνutrΨlGγurrνntGψntνrΨγtψonsGoπGtχνGtopGquΨrkGΨnμGtχνGqψττsGαosonG
μνγΨyψnτGtoGΨGαottomGquΨrkTΨntψquΨrkGpΨψrGΨtGKKGsqrt{s}GKKGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG
2022SGYWYYSGX

5.4 1

27 jzψmutχΨlGsνpΨrΨtψonGψnGnνΨrlyGαΨγkTtoTαΨγkGjνtGtopoloτψνsGψnGψnγlusψvνGYTGΨnμGZTjνtGνvνntsGψnG
γollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2019SG_bSG__Z 4.2 0

26 vνΨsurνmνntGoπGtχνGtopGquΨrkGpΨψrGproμuγtψonGγrossGsνγtψonGψnGμψlνptonGπψnΨlGstΨtνsGγontΨψnψnτGonνG
ˇ�GlνptonGψnGppGγollψsψonsGΨtGOGsqrt{s}GPGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2020SGYWYWSGX 5.4 0

(2020-2020)
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25 |νΨrγχGπorGΨGχνΨvyGvνγtorGrνsonΨnγνGμνγΨyψnτGtoGΨG´ αosonGΨnμGΨGqψττsGαosonGψnGprotonTprotonG
γollψsψonsGΨtUGEuropeanrPhysicalrJournalrCSG2021SGaXSG^aa 4.2 0

24 vνΨsurνmνntsGoπGΨnτulΨrGμψstΨnγνGΨnμGmomνntumGrΨtψoGμψstrψαutψonsGψnGtχrννTjνtGΨnμGRGtwoTjνtG
πψnΨlGstΨtνsGψnGγollψsψonsUGEuropeanrPhysicalrJournalrCSG2021SGaXSGa]Y 4.2 0

23
rnγlusψvνGΨnμGμψππνrνntψΨlGγrossGsνγtψonGmνΨsurνmνntsGoπGsψnτlνGtopGquΨrkGproμuγtψonGψnGΨssoγψΨtψonG
wψtχGΨG±GαosonGψnGprotonTprotonGγollψsψonsGΨtGKKGsqrt{s}GKKGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG
2022SGYWYYSGX

5.4 0

22 |νΨrγχGπorGlonτTlψvνμGpΨrtψγlνsGμνγΨyψnτGtoGlνptonsGwψtχGlΨrτνGψmpΨγtGpΨrΨmνtνrGψnGprotonTprotonG
γollψsψonsGΨtGUUGEuropeanrPhysicalrJournalrCSG2022SGaYSGX]Z 4.2 0

21 |νΨrγχGπorGlowTmΨssGμψlνptonGrνsonΨnγνsGψnGqψττsGαosonGμνγΨysGtoGπourTlνptonGπψnΨlGstΨtνsGψnG
protonTprotonGγollψsψonsGΨtGUUGEuropeanrPhysicalrJournalrCSG2022SGaYSGYbW 4.2 0

20
|νΨrγχGπorGsupνrsymmνtryGψnGπψnΨlGstΨtνsGwψtχGtwoGorGtχrννGsoπtGlνptonsGΨnμGmψssψnτGtrΨnsvνrsνG
momνntumGψnGprotonTprotonGγollψsψonsGΨtGKKGsqrt{s}GKKGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG
2022SGYWYYSGX

5.4 0

19 |νΨrγχGπorGΨGrψτχtTχΨnμνμG–GαosonGΨnμGΨGχνΨvyGnνutrψnoGψnGprotonTprotonGγollψsψonsGΨtGKKGsqrt{s}GKKG
fGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2022SGYWYYSGX 5.4 0

18 |νΨrγχGπorGΨGχνΨvyGrνsonΨnγνGμνγΨyψnτGψntoGΨGtopGquΨrkGΨnμGΨG–GαosonGψnGtχνGlνptonRjνtsGπψnΨlGstΨtνG
ΨtGKKGsqrt{s}GKKGfGXZG}ν’UGJournalrofrHighrEnergyrPhysicsSG2022SGYWYYSGX 5.4 0

17 |νΨrγχGπorGχνΨvyGrνsonΨnγνsGμνγΨyψnτGtoG±±GorG±–GΨnμGΨxψonTlψkνGpΨrtψγlνsGmνμψΨtψnτGnonrνsonΨntG
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