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sqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 46

477 vπαsurπmπntGoρGtψπGrπlαtivπGpromptGproνuμtionGrαtπGoρGαnνGinGppGμollisionsGαtG[oormulαcGsππGtπxt−UG
EuropeanpPhysicalpJournalpCSG2012SG_YSGYY]X 4.2 46

476 |παrμψGρorGnπwGpψysiμsGwitψGsαmπTsiτnGisolαtπνGνilπptonGπvπntsGwitψGjπtsGαnνGmissinτGtrαnsvπrsπG
πnπrτyGαtGtψπGuqlUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 46

475 |παrμψGρorGnπwGpψysiμsGwitψGjπtsGαnνGmissinτGtrαnsvπrsπGmomπntumGinGppGμollisionsGαtGOGsqrtG{s}GfG_GPG
}π’UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 46

474 lomγinπνGsπαrμψGρorGπlπμtrowπαkGproνuμtionGoρGμψαrτinosGαnνGnπutrαlinosGinGprotonTprotonG
μollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 45

473 nxμlusivπG˛‡˛‡GTgG˛…GRG˛…Gâ��GproνuμtionGinGprotonTprotonGμollisionsGαtGOGsqrtG{s}GfG{_}GPG}π’UGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 45

472 |παrμψGρorGtψπGαssoμiαtπνGproνuμtionGoρGtψπGqiττsGγosonGwitψGαGtopTquαrkGpαirUGJournalpofpHighp
EnergypPhysicsSG2014SGYWX[SGX 5.4 45

471
|παrμψGρorGπxμlusivπGorGsπmiTπxμlusivπG˛‡˛‡GproνuμtionGαnνGoγsπrvαtionGoρGπxμlusivπGαnνG
sπmiTπxμlusivπGπRπâ��GproνuμtionGinGppGμollisionsGαtGOGsqrt{s}f_GPG}π’UGJournalpofpHighpEnergypPhysicsSG
2012SGYWXYSGX

5.4 45

470 vπαsurπmπntGoρGtψπGsumGoρG––GαnνG–±GproνuμtionGwitψG–RνijπtGπvπntsGinGppGμollisionsGαtG
[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG2013SG_ZSGYYaZ 4.2 45

469 vπαsurπmπntGoρGtψπG—OZa_YPGproνuμtionGμrossGsπμtionGviαGνπμαysGtoGsVˇ�ˇ�GRGˇ�Gâ��GinGppGμollisionsGαtGOG
sqrt{s}f_GPG}π’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 44

468 |παrμψGρorGψπαvyGγottomTlikπGquαrksGinG[UbGργâ��XGoρGppGμollisionsGαtGOGsqrtG{s}GfG_GPG}π’UGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 44

467 lψαrτπνGpαrtiμlπGtrαnsvπrsπGmomπntumGspπμtrαGinGppGμollisionsGαtGOGsqrtG{s}GfGWUbGPGαnνG_G}π’UG
JournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 44

466 oirstGmπαsurπmπntGoρGkosπTninstπinGμorrπlαtionsGinGprotonTprotonGμollisionsGαtGâ��sfWUbGαnνGYUZ^G}π’G
αtGtψπGuqlUGPhysicalpReviewpLettersSG2010SGXW]SGWZYWWX 7.4 44

465 vπαsurπmπntGoρGtψπGOGtovπrlinπ{t}GPGproνuμtionGμrossGsπμtionGinGtψπGνilπptonGμψαnnπlGinGppGμollisionsG
αtGOGsqrt{s}GPGfGaG}π’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 43

464 vπαsurπmπntGoρGtψπGνiρρπrπntiαlGαnνGνouγlπTνiρρπrπntiαlGmrπllT αnGμrossGsπμtionsGinGprotonTprotonG
μollisionsGαtGOGsqrt{s}GPGfG_G}π’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 43

463 |παrμψGρorGlπptoniμGνπμαysGoρG–hGγosonsGinGppGμollisionsGαtGOGsqrtG{s}GfG{_}GPG}π’UGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 43

462 nvπntGαμtivityGνπpπnνπnμπGoρGOG GPOn|PGproνuμtionGinGOGsqrt{{{s≥{wwG}}}}GPGfG]UWYG}π’GpyγGαnνGOGsqrt{s}GPG
fGYU_^G}π’GppGμollisionsUGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 42
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461 |παrμψGρorGαννitionαlGnπutrαlGv||vGqiττsGγosonsGinGtψπGˇ�Gˇ�GρinαlGstαtπGinGprotonTprotonGμollisionsGαtG
OGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 42

460
vπαsurπmπntGoρGtψπGinμlusivπGZTjπtGproνuμtionGνiρρπrπntiαlGμrossGsπμtionGinGprotonTprotonGμollisionsG
αtG_G}π’´ αnνGνπtπrminαtionGoρGtψπGstronτGμouplinτGμonstαntGinGtψπG}π’´ rαnτπUGEuropeanpPhysicalp
JournalpCSG2015SG_]SGXa^

4.2 41

459 vπαsurπmπntGoρGpromptGsVˇ�GpαirGproνuμtionGinGppGμollisionsGαtGOGsqrt{s}GPGfG_G}πvUGJournalpofpHighp
EnergypPhysicsSG2014SGYWX[SGX 5.4 41

458 |παrμψGρorGπlπμtrowπαkGproνuμtionGoρGμψαrτinosGαnνGnπutrαlinosGusinτGlπptoniμGρinαlGstαtπsGinGppG
μollisionsGαtGOGsqrt{s}f_GPG}π’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 41

457 {πανinπssGoρGtψπGj}uj|GliquiνGαrτonGμαlorimπtπrGρorGuqlGμollisionsUGEuropeanpPhysicalpJournalpCSG
2010SG_WSG_YZT_]Z 4.2 41

456 vπαsurπmπntGoρGtψπGinπlαstiμGprotonTprotonGμrossGsπμtionGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighp
EnergypPhysicsSG2018SGYWXaSGX 5.4 41

455 |παrμψGρorGπlπμtrowπαkGproνuμtionGoρGμψαrτinosGαnνGnπutrαlinosGinGmultilπptonGρinαlGstαtπsGinG
protonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 40

454 |tuνiπsGoρGjπtGmαssGinGνijπtGαnνG–V±GRGjπtGπvπntsUGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 39

453 |tuνyGoρGtψπGunνπrlyinτGπvπntGαtGρorwαrνGrαpiνityGinGppGμollisionsGαtGOG
sqrt{s}fWUbSYU_^Sdmαtψrm{αnν}d_dmαtψrm{}π’}GPUGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 39

452 vπαsurπmπntGoρGtψπG±±GproνuμtionGμrossGsπμtionGαnνGsπαrμψGρorGαnomαlousGμouplinτsGinGYâ��Yâ��hGρinαlG
stαtπsGinGppGμollisionsGαtGOGsqrt{s}f_GPG}π’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 39

451 |παrμψGρorGsαmπTsiτnGtopTquαrkGpαirGproνuμtionGαtGOGsqrtG{s}GfG_GPG}π’GαnνGlimitsGonGρlαvourGμψαnτinτG
nπutrαlGμurrπntsGinGtψπGtopGsπμtorUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 39

450 |παrμψGρorGnαturαlGαnνGsplitGsupπrsymmπtryGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’GinGρinαlG
stαtπsGwitψGjπtsGαnνGmissinτGtrαnsvπrsπGmomπntumUGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 39

449 |παrμψGρorGnπwGpψysiμsGinGπvπntsGwitψGsαmπTsiτnGνilπptonsGαnνGjπtsGinGppGμollisionsGαtGOGsqrt{s}GPGfGaG
}π’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 38

448 |παrμψGρorGmiμrosμopiμGγlαμkGψolπsGinGppGμollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysics
SG2013SGYWXZSGX 5.4 38

447 vπαsurπmπntGoρGtψπGlπptonGμψαrτπGαsymmπtryGinGinμlusivπG–GproνuμtionGinGppGμollisionsGαtGOGsqrtG{s}G
fG_d{tπxt{}π’}}GPUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 38

446 vπαsurπmπntGoρGtψπG[oormulαcGsππGtπxt−GμrossGsπμtionGinGppGμollisionsGαtG[oormulαcGsππGtπxt−G}π’αnνG
limitsGonGαnomαlousGταuτπGμouplinτsUGEuropeanpPhysicalpJournalpCSG2016SG_^SG[WX 4.2 38

445
lonstrαintsGonGpαrtonGνistriγutionGρunμtionsGαnνGπxtrαμtionGoρGtψπGstronτGμouplinτGμonstαntGρromG
tψπGinμlusivπGjπtGμrossGsπμtionGinGppGμollisionsGαtG[oormulαcGsππGtπxt−[oormulαcGsππGtπxt−UGEuropeanp
PhysicalpJournalpCSG2015SG_]SGYaa

4.2 37

444 vπαsurπmπntGoρGtψπGνiρρπrπntiαlGμrossGsπμtionGαnνGμψαrτπGαsymmπtryGρorGinμlusivπG[oormulαcGsππG
tπxt−GproνuμtionGαtG[oormulαcGsππGtπxt−G}π’UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[^b 4.2 37
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443 vπαsurπmπntGoρGαssoμiαtπνG–GRGμψαrmGproνuμtionGinGppGμollisionsGαtGOGsqrt{s}GPGfG_G}π’UGJournalpofp
HighpEnergypPhysicsSG2014SGYWX[SGX 5.4 37

442 sπtGproνuμtionGrαtπsGinGαssoμiαtionGwitψG–GαnνG±GγosonsGinGppGμollisionsGαtGOGsqrtG{s}GfG_G{tπxt{}π’}}GPUG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 37

441 vπαsurπmπntGoρGmαssπsGinGtψπG[oormulαcGsππGtπxt−GsystπmGγyGkinπmαtiμGπnνpointsGinGppGμollisionsGαtG
[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG2013SG_ZSGY[b[ 4.2 37

440 |παrμψGρorGnαrrowGrπsonαnμπsGαnνGquαntumGγlαμkGψolπsGinGinμlusivπGαnνGγTtαττπνGνijπtGmαssGspπμtrαG
ρromGppGμollisionsGαtGOGsqrt{s}f_GPG}π’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 37

439 vπαsurπmπntGoρGpsπuνorαpiνityGνistriγutionsGoρGμψαrτπνGpαrtiμlπsGinGprotonâ��protonGμollisionsGαtG
Osqrt{s}GfGaPG}π’GγyGtψπGlv|GαnνG}x}nvGπxpπrimπntsUGEuropeanpPhysicalpJournalpCSG2014SG_[SGX 4.2 37

438 vπαsurπmπntsGoρGqiττsGγosonGpropπrtiπsGinGtψπGνipψotonGνπμαyGμψαnnπlGinGprotonTprotonGμollisionsG
αtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 37

437 vπαsurπmπntGoρGpromptGαnνGnonpromptGμψαrmoniumGsupprπssionGinGμollisionsGαtG]UWYUGEuropeanp
PhysicalpJournalpCSG2018SG_aSG]Wb 4.2 37

436 vπαsurπmπntGoρGtψπGtopTquαrkGmαssGinGOmαtψrm{t}ovπrlinπ{mαtψrm{t}}PGπvπntsGwitψGνilπptonGρinαlG
stαtπsGinGppGμollisionsGαtGOsqrt{s}f_Gmγox{}π’}PUGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 36

435 oirstGmπαsurπmπntGoρGtψπGunνπrlyinτGπvπntGαμtivityGαtGtψπGuqlGwitψGOsqrt{s}GfGWUbPG}π’UGEuropeanp
PhysicalpJournalpCSG2010SG_WSG]]]T]_Y 4.2 36

434 vπαsurπmπntGoρGtψπGνouγlπTνiρρπrπntiαlGinμlusivπGjπtGμrossGsπμtionGinGprotonTprotonGμollisionsGαtG
[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[]X 4.2 36

433 |παrμψGρorGνisαppπαrinτGtrαμksGinGprotonTprotonGμollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergyp
PhysicsSG2015SGYWX]SGX 5.4 35

432 vπαsurπmπntGoρGνiρρπrπntiαlGμrossGsπμtionsGρorGqiττsGγosonGproνuμtionGinGtψπGνipψotonGνπμαyG
μψαnnπlGinGppGμollisionsGαtG[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SGXZ 4.2 35

431 |παrμψGρorGtψπGstαnναrνGmoνπlGqiττsGγosonGproνuμπνGinGαssoμiαtionGwitψGαGtopTquαrkGpαirGinGppG
μollisionsGαtGtψπGuqlUGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 35

430
|παrμψGρorGtψirνTτπnπrαtionGsμαlαrGlπptoquαrksGαnνGψπαvyGriτψtTψαnνπνGnπutrinosGinGρinαlGstαtπsGwitψG
twoGtαuGlπptonsGαnνGtwoGjπtsGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergyp
PhysicsSG2017SGYWX_SGX

5.4 35

429
vπαsurπmπntGoρGtψπGOmαtψrm{{tγαr{t}}}PGproνuμtionGμrossGsπμtionGinGppGμollisionsGαtGOsqrt{s}f_PG}π’G
usinτGtψπGkinπmαtiμGpropπrtiπsGoρGπvπntsGwitψGlπptonsGαnνGjπtsUGEuropeanpPhysicalpJournalpCSG2011SG
_XSGX

4.2 35

428
vπαsurπmπntGαnνGzlmGαnαlysisGoρGνouγlπTνiρρπrπntiαlGinμlusivπGjπtGμrossGsπμtionsGinGppGμollisionsGαtG
OGsqrt{s}faGPG}π’GαnνGμrossGsπμtionGrαtiosGtoGYU_^GαnνG_G}π’UGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 34

427 |παrμψGρorGnπwGpψysiμsGinGsαmπTsiτnGνilπptonGπvπntsGinGprotonTprotonGμollisionsGαtG[oormulαcGsππG
tπxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[Zb 4.2 34

426 |παrμψGρorGmiμrosμopiμGγlαμkGψolπsGinGppGμollisionsGαtGOGsqrtG{s}GfG{tπxt{_}π’}}GPUGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 34
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425 |παrμψGρorGψπαvyGstαγlπGμψαrτπνGpαrtiμlπsGinGppGμollisionsGαtGOGsqrtG{s}GfG_d{tπxt{}π’}}GPUGJournalpofp
HighpEnergypPhysicsSG2011SGYWXXSGX 5.4 34

424 |παrμψGρorGνπμαysGoρGstoppπνGlonτTlivπνGpαrtiμlπsGproνuμπνGinGprotonTprotonGμollisionsGαtG[oormulαcG
sππGtπxt−UGEuropeanpPhysicalpJournalpCSG2015SG_]SGX]X 4.2 33

423 |παrμψGρorGnπwGpψysiμsGinGπvπntsGwitψGsαmπTsiτnGνilπptonsGαnνGγGjπtsGinGppGμollisionsGαtGOGsqrt{s}faGPG
}π’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 33

422 |παrμψπsGρorGtψirνTτπnπrαtionGsquαrkGproνuμtionGinGρullyGψανroniμGρinαlGstαtπsGinGprotonTprotonG
μollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 33

421 |παrμψGρorGαGliτψtGμψαrτπνGqiττsGγosonGνπμαyinτGtoGOGmαtψrm{μ}ovπrlinπ{mαtψrm{s}}GPGinGppGμollisionsG
αtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGXTZ_ 5.4 33

420 rνπntiρiμαtionGtπμψniquπsGρorGψiτψlyGγoostπνG–GγosonsGtψαtGνπμαyGintoGψανronsUGJournalpofpHighp
EnergypPhysicsSG2014SGYWX[SGX 5.4 32

419 |παrμψGρorGrπsonαnμπsGinGtψπGνilπptonGmαssGνistriγutionGinGppGμollisionsGαtGOGsqrtG{s}GfG_GPG}π’UGJournalp
ofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 32

418 |παrμψGρorGsupπrsymmπtryGinGppGμollisionsGαtGOGsqrtG{s}GfG_GPG}π’GinGπvπntsGwitψGαGsinτlπGlπptonSGjπtsSG
αnνGmissinτGtrαnsvπrsπGmomπntumUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 32

417 vπαsurπmπntGoρGtψπGmrπllT αnGμrossGsπμtionGinGppGμollisionsGαtGOGsqrtG{s}GfG_GPG}π’UGJournalpofpHighp
EnergypPhysicsSG2011SGYWXXSGX 5.4 32

416 vπαsurπmπntGoρGtψπGOGmαtψrm{t}ovπrlinπ{mαtψrm{t}}GPGproνuμtionGμrossGsπμtionGinGtψπGπ˛…GμψαnnπlGinG
protonTprotonGμollisionsGαtGOGsqrt{s}f_GPGαnνGaG}π’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 30

415 |παrμψGinGlπptoniμGμψαnnπlsGρorGψπαvyGrπsonαnμπsGνπμαyinτGtoGlonτTlivπνGnπutrαlGpαrtiμlπsUGJournalpofp
HighpEnergypPhysicsSG2013SGYWXZSGX 5.4 30

414 rnμlusivπGγTjπtGproνuμtionGinGppGμollisionsGαtGOsqrtG{s}GfG_}π’PUGJournalpofpHighpEnergypPhysicsSG2012SG
YWXYSGX 5.4 30

413 xγsπrvαtionGoρG±GνπμαysGtoGρourGlπptonsGwitψGtψπGlv|GνπtπμtorGαtGtψπGuqlUGJournalpofpHighpEnergyp
PhysicsSG2012SGYWXYSGX 5.4 30

412 vπαsurπmπntGoρGtψπGtopTquαrkGmαssGinGOGmαtψrm{t}ovπrlinπ{mαtψrm{t}}GPGπvπntsGwitψGlπptonRjπtsG
ρinαlGstαtπsGinGppGμollisionsGαtGOGsqrt{s}f_GPG}π’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 30

411 vπαsurπmπntGoρGtψπGunνπrlyinτGπvπntGinGtψπGmrπllâ�� αnGproμπssGinGprotonâ��protonGμollisionsGαtG
Osqrt{s}GfG_~mγox{}π’}PUGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 30

410 vπαsurπmπntsGoρGtψπGproνuμtionGμrossGsπμtionGαnνGtψπGγrαnμψinτGρrαμtionSGαnνGμonstrαintsGonG
αnomαlousGtriplπGταuτπGμouplinτsGαtUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX^] 4.2 29

409 |παrμψGρorGsupπrsymmπtryGinGρinαlGstαtπsGwitψGmissinτGtrαnsvπrsπGπnπrτyGαnνGWSGXSGYSGorGâ�¥ZGγTquαrkG
jπtsGinG_G}π’GppGμollisionsGusinτGtψπGvαriαγlπG˛–G}UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 29

408 xγsπrvαtionGoρG OX|PGpαirGproνuμtionGinGprotonTprotonGμollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX 5.4 29
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407 vπαsurπmπntGoρGtopGquαrkTαntiquαrkGpαirGproνuμtionGinGαssoμiαtionGwitψGαG–GorG±GγosonGinGppG
μollisionsGαtG[oormulαcGsππGtπxt−[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZW^W 4.2 29

406 vπαsurπmπntGoρGνiρρπrπntiαlGμrossGsπμtionsGρorGtψπGproνuμtionGoρGαGpαirGoρGisolαtπνGpψotonsGinGppG
μollisionsGαtG[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZXYb 4.2 29

405 |παrμψGρorGvπμtorTlikπG}GαnνGkGquαrkGpαirsGinGρinαlGstαtπsGwitψGlπptonsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofp
HighpEnergypPhysicsSG2018SGYWXaSGX 5.4 29

404 |παrμψGρorGψπαvyGvαjorαnαGnπutrinosGinGπ´–π´–RGjπtsGαnνGπ´–G˛…G´–RGjπtsGπvπntsGinGprotonTprotonG
μollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 28

403 |παrμψGρorGsupπrsymmπtryGinGπvπntsGwitψGγGjπtsGαnνGmissinτGtrαnsvπrsπGmomπntumGαtGtψπGuqlUG
JournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 28

402 |παrμψGρorGlowGmαssGvπμtorGrπsonαnμπsGνπμαyinτGintoGquαrkTαntiquαrkGpαirsGinGprotonTprotonG
μollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 28

401 vπαsurπmπntGoρGtψπGproνuμtionGμrossGsπμtionSGtψπGtopGquαrkGmαssSGαnνGtψπGstronτGμouplinτG
μonstαntGusinτGνilπptonGπvπntsGinGppGμollisionsGαtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGZ^a 4.2 27

400 nviνπnμπGρorGπxμlusivπG˛‡˛‡GTgG–GRG–Gâ��GproνuμtionGαnνGμonstrαintsGonGαnomαlousGquαrtiμGταuτπG
μouplinτsGinGppGμollisionsGαtGOGsqrt{s}f_GPGαnνGaG}π’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 27

399 |ψαpπSGtrαnsvπrsπGsizπSGαnνGμψαrτπνTψανronGmultipliμityGoρGjπtsGinGppGμollisionsGαtGOGsqrt{s}f_d}π’GPUG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 27

398 vπαsurπmπntGoρGOG{tπxt{k}}ovπrlinπG{tπxt{k}}GPGαnτulαrGμorrπlαtionsGγαsπνGonGsπμonναryGvπrtπxG
rπμonstruμtionGαtGOGsqrtG{s}GfG_S{tπxt{}π’}}GPUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 27

397 vπαsurπmπntGoρGpromptGαnνGnonpromptG[oormulαcGsππGtπxt−GproνuμtionGinG[oormulαcGsππGtπxt−GαnνG
[oormulαcGsππGtπxt−GμollisionsGαtG[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG2017SG__SGY^b 4.2 26

396 vπαsurπmπntGoρGtψπGμrossGsπμtionGαnνGαnτulαrGμorrπlαtionsGρorGαssoμiαtπνGproνuμtionGoρGαG±GγosonG
witψGγGψανronsGinGppGμollisionsGαtGOGsqrt{s}GPGfG_G}π’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 26

395
|παrμψGρorGαnomαlousG–tγGμouplinτsGαnνGρlαvourTμψαnτinτGnπutrαlGμurrπntsGinGtTμψαnnπlGsinτlπGtopG
quαrkGproνuμtionGinGppGμollisionsGαtGOGsqrt{s}f_GPGαnνGaG}π’UGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 26

394 |παrμψπsGρorGsupπrsymmπtryGusinτGtψπGvG}YGvαriαγlπGinGψανroniμGπvπntsGproνuμπνGinGppGμollisionsGαtG
aG}π’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 26

393 kαyπsiαnGimpliμαtionsGoρGμurrπntGuqlGαnνG—nwxwXWWGsπαrμψGlimitsGρorGtψπGlv||vUGPhysicalpReviewp
DSG2012SGa]SG 4.9 26

392 |παrμψGρorGpψysiμsGγπyonνGtψπGstαnναrνGmoνπlGinGoppositπTsiτnGνilπptonGπvπntsGinGppGμollisionsGαtGOG
sqrtG{s}GfG_S{tπxt{}π’}}GPUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 26

391
vπαsurπmπntGoρGtψπG–TγosonGψπliμityGinGtopTquαrkGνπμαysGρromGOGmαtψrm{t}ovπrlinπ{mαtψrm{t}}GPG
proνuμtionGinGlπptonRjπtsGπvπntsGinGppGμollisionsGαtGOGsqrt{s}f_GPG}π’UGJournalpofpHighpEnergypPhysicsSG
2013SGYWXZSGX

5.4 25

390 |παrμψGρorGtopGsquαrkGpαirGproνuμtionGinGppGμollisionsGαtGOGsqrt{s}fXZGPG}π’GusinτGsinτlπGlπptonG
πvπntsUGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 25
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389
vπαsurπmπntsGoρGtψπG[oormulαcGsππGtπxt−[oormulαcGsππGtπxt−GproνuμtionGμrossGsπμtionsGinGtψπG
[oormulαcGsππGtπxt−GμψαnnπlGinGprotonTprotonGμollisionsGαtG[oormulαcGsππGtπxt−GαnνG[oormulαcGsππG
tπxt−GαnνGμomγinπνGμonstrαintsGonGtriplπGταuτπGμouplinτsUGEuropeanpPhysicalpJournalpCSG2015SG_]SG]XX

4.2 25

388 |παrμψGρorGrπsonαntGOGmαtψrm{t}ovπrlinπ{mαtψrm{t}}GPGproνuμtionGinGlπptonRjπtsGπvπntsGinGppG
μollisionsGαtGOGsqrt{s}f_GPG}π’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 25

387 yπrρormαnμπGoρGtψπGπlπμtroniμGrπανoutGoρGtψπGj}uj|GliquiνGαrτonGμαlorimπtπrsUGJournalpofp
InstrumentationSG2010SG]SGyWbWWZTyWbWWZ 1 25

386 |παrμψGρorGψπαvyGrπsonαnμπsGνπμαyinτGtoGtwoGqiττsGγosonsGinGρinαlGstαtπsGμontαininτGρourGγGquαrksUG
EuropeanpPhysicalpJournalpCSG2016SG_^SGZ_X 4.2 25

385 vπαsurπmπntGoρGtψπGwπαkGmixinτGαnτlπGusinτGtψπGρorwαrνTγαμkwαrνGαsymmπtryGoρGmrπllT αnG
πvπntsGinGμollisionsGαtGaUGEuropeanpPhysicalpJournalpCSG2018SG_aSG_WX 4.2 25

384 |παrμψGρorGμψαrτπνGqiττsGγosonsGinGtψπGq´–GTgGˇ�´–˛‰ˇ�GνπμαyGμψαnnπlGinGprotonTprotonGμollisionsGαtGOG
sqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 24

383
lonstrαintsGonGtψπGpv||vSGjv|kGmoνπlGαnνGonGotψπrGmoνπlsGρromGtψπGsπαrμψGρorGlonτTlivπνG
μψαrτπνGpαrtiμlπsGinGprotonTprotonGμollisionsGαtG[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG
2015SG_]SGZY]

4.2 24

382 |παrμψGρorGproνuμtionGoρGρourGtopGquαrksGinGρinαlGstαtπsGwitψGsαmπTsiτnGorGmultiplπGlπptonsGinG
protonTprotonGμollisionsGαtUGEuropeanpPhysicalpJournalpCSG2020SGaWSG_] 4.2 24

381 vπαsurπmπntGoρGinμlusivπGjπtGproνuμtionGαnνGnuμlπαrGmoνiρiμαtionsGinGpyγGμollisionsGαtG[oormulαcG
sππGtπxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SGZ_Y 4.2 24

380 sπtGαnνGunνπrlyinτGπvπntGpropπrtiπsGαsGαGρunμtionGoρGμψαrτπνTpαrtiμlπGmultipliμityGinGprotonTprotonG
μollisionsGαtG[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG2013SG_ZSGY^_[ 4.2 24

379 vπαsurπmπntGoρGtψπG±V˛‡QGRGγTjπtGμrossGsπμtionGinGppGμollisionsGαtGOGsqrtG{s}GfG_GPG}π’UGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 24

378 |παrμψGρorGnπwGpψysiμsGinGπvπntsGwitψGsαmπTsiτnGνilπptonsGαnνGγTtαττπνGjπtsGinGppGμollisionsGαtGOGsqrtG
{s}GfG_GPG}π’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 24

377 |παrμψGρorGtψπGstαnναrνGmoνπlGqiττsGγosonGinGtψπGqGTgG±±GTgGYâ��Y˛‰GμψαnnπlGinGppGμollisionsGαtGOGsqrtG
{tπxt{s}}GfG{_}d{tπxt{}π’}}GPUGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 24

376 |παrμψGρorGνisαppπαrinτGtrαμksGαsGαGsiτnαturπGoρGnπwGlonτTlivπνGpαrtiμlπsGinGprotonTprotonGμollisionsG
αtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 24

375 yπrρormαnμπGoρGtψπGlv|GuπvπlTXGtriττπrGinGprotonTprotonGμollisionsGαtGâ��sGfGXZG}π’UGJournalpofp
InstrumentationSG2020SGX]SGyXWWX_TyXWWX_ 1 23

374 |παrμψGρorG–hGTgGtγGνπμαysGinGtψπGlπptonGRGjπtsGρinαlGstαtπGinGppGμollisionsGαtGOGsqrt{s}GPGfGaG}π’UGJournalp
ofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 23

373 |παrμψGρorGtψirνTτπnπrαtionGsμαlαrGlπptoquαrksGνπμαyinτGtoGαGtopGquαrkGαnνGαGlπptonGαtUGEuropeanp
PhysicalpJournalpCSG2018SG_aSG_W_ 4.2 23

372
nviνπnμπGρorGαssoμiαtπνGproνuμtionGoρGαGqiττsGγosonGwitψGαGtopGquαrkGpαirGinGρinαlGstαtπsGwitψG
πlπμtronsSGmuonsSGαnνGψανroniμαllyGνπμαyinτGˇ�GlπptonsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX

5.4 23
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371 vπαsurπmπntGoρGtψπG[oormulαcGsππGtπxt−GproνuμtionGμrossGsπμtionGusinτGπvπntsGinGtψπG[oormulαcGsππG
tπxt−GρinαlGstαtπGinGppGμollisionsGαtG[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG2017SG__SGX_Y 4.2 22

370 |παrμψGρorGαGnπwGsμαlαrGrπsonαnμπGνπμαyinτGtoGαGpαirGoρG±GγosonsGinGprotonTprotonGμollisionsGαtGOG
sqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 22

369 |παrμψGρorGναrkGmαttπrGproνuμπνGinGαssoμiαtionGwitψGψπαvyTρlαvorGquαrkGpαirsGinGprotonTprotonG
μollisionsGαtUGEuropeanpPhysicalpJournalpCSG2017SG__SGa[] 4.2 22

368
|παrμψGρorGpψysiμsGγπyonνGtψπGstαnναrνGmoνπlGinGπvπntsGwitψGtwoGlπptonsSGjπtsSGαnνGmissinτG
trαnsvπrsπGmomπntumGinGppGμollisionsGαtGOGsqrt{s}GPGfGaG}π’UGJournalpofpHighpEnergypPhysicsSG2015SG
YWX]SGX

5.4 22

367 vπαsurπmπntGoρGkosπTninstπinGμorrπlαtionsGinGppGμollisionsGαtGOGsqrtG{s}GfGWUbGPGαnνG_G}π’UGJournalpofp
HighpEnergypPhysicsSG2011SGYWXXSGX 5.4 22

366
vπαsurπmπntGoρGtψπG–±GproνuμtionGμrossGsπμtionGinGppGμollisionsGαtG[oormulαcGsππGtπxt−GαnνG
a[oormulαcGsππGtπxt−GαnνGsπαrμψGρorGαnomαlousGtriplπGταuτπGμouplinτsGαtG[oormulαcGsππGtπxt−UG
EuropeanpPhysicalpJournalpCSG2017SG__SGYZ^

4.2 21

365
jGsπαrμψGρorGnπwGpψπnomπnαGinGppGμollisionsGαtG[oormulαcGsππGtπxt−GinGρinαlGstαtπsGwitψGmissinτG
trαnsvπrsπGmomπntumGαnνGαtGlπαstGonπGjπtGusinτGtψπG[oormulαcGsππGtπxt−GvαriαγlπUGEuropeanpPhysicalp
JournalpCSG2017SG__SGYb[

4.2 21

364 vπαsurπmπntGoρGπlπμtrowπαkGproνuμtionGoρGtwoGjπtsGinGαssoμiαtionGwitψGαG±GγosonGinGprotonTprotonG
μollisionsGαtG[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG2015SG_]SG^^ 4.2 21

363 lorrπlαtionsGγπtwππnGjπtsGαnνGμψαrτπνGpαrtiμlπsGinGyγyγGαnνGppGμollisionsGαtGOG
sqrt{s≥{mαtψrm{ww}}}fYU_^GPG}π’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 21

362 vπαsurπmπntGoρGtψπG[oormulαcGsππGtπxt−GproνuμtionGμrossGsπμtionGinGtψπGαllTjπtsGρinαlGstαtπGinGppG
μollisionsGαtG[oormulαcGsππGtπxt−[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SGXYa 4.2 21

361 vπαsurπmπntGoρGtψπGproνuμtionGμrossGsπμtionsGρorGαG±GγosonGαnνGonπGorGmorπGγGjπtsGinGppGμollisionsG
αtGOGsqrt{s}GPGfG_G}π’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 21

360 vπαsurπmπntGoρGtψπGtopTquαrkGmαssGinGαllTjπtsG[oormulαcGsππGtπxt−GπvπntsGinGppGμollisionsGαtG
[oormulαcGsππGtπxt−G}π’UGEuropeanpPhysicalpJournalpCSG2014SG_[SGY_]a 4.2 21

359 vπαsurπmπntGoρGtψπGOmαtψrm{t}γαr{mαtψrm{t}}PGproνuμtionGμrossGsπμtionGinGtψπGˇ�RjπtsGμψαnnπlGinGppG
μollisionsGαtGOsqrt{s}f_Gmγox{}π’}PUGEuropeanpPhysicalpJournalpCSG2013SG_ZSGX 4.2 21

358
|παrμψGρorGpψysiμsGγπyonνGtψπGstαnναrνGmoνπlGinGπvπntsGwitψGtwoGlπptonsGoρGsαmπGsiτnSGmissinτG
trαnsvπrsπGmomπntumSGαnνGjπtsGinGprotonTprotonGμollisionsGαtUGEuropeanpPhysicalpJournalpCSG2017SG
__SG]_a

4.2 21

357 |παrμψGρorGliτψtGγosonsGinGνπμαysGoρGtψπGXY]Gpπ’GqiττsGγosonGinGprotonTprotonGμollisionsGαtGOG
sqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 21

356 |παrμψGρorGαGqiττsGγosonGinGtψπGνπμαyGμψαnnπlGqGTgG±±OQPGTgGqOGovπrlinπG{tπxt{q}}GPGâ��Gâ��Gâ��GRGinGppGμollisionsG
αtGOGsqrtG{s}GfG_GP}π’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 21

355 rnμlusivπGγTψανronGproνuμtionGμrossGsπμtionGwitψGmuonsGinGppGμollisionsGαtGOGsqrtG{s}GfG_d{tπxt{}π’}}GPUG
JournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 21

354 |παrμψGρorGlαrτπGπxtrαGνimπnsionsGinGtψπGνipψotonGρinαlGstαtπGαtGtψπGuαrτπGqανronGlolliνπrUGJournalp
ofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 21

Artur Kalinowski

12



353 vπαsurπmπntGoρGtrαnsvπrsπGmomπntumGrπlαtivπGtoGνijπtGsystπmsGinGyγyγGαnνGppGμollisionsGαtGOG
sqrt{s≥{mαtψrm{ww}}}fYU_^GPG}π’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 21

352 |παrμψGρorGsupπrsymmπtryGinGprotonTprotonGμollisionsGαtGXZG}π’GinGρinαlGstαtπsGwitψGjπtsGαnνGmissinτG
trαnsvπrsπGmomπntumUGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 21

351 |παrμψGρorGψiτψGmαssGνijπtGrπsonαnμπsGwitψGαGnπwGγαμkτrounνGprπνiμtionGmπtψoνGinGprotonTprotonG
μollisionsGαtGOGsqrt{s}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 20

350
vπαsurπmπntGoρG[oormulαcGsππGtπxt−GproνuμtionGwitψGαννitionαlGjπtGαμtivitySGinμluνinτG[oormulαcGsππG
tπxt−GquαrkGjπtsSGinGtψπGνilπptonGνπμαyGμψαnnπlGusinτGppGμollisionsGαtG[oormulαcGsππGtπxt−UGEuropeanp
PhysicalpJournalpCSG2016SG_^SGZ_b

4.2 20

349 |παrμψGρorGstαnναrνGmoνπlGproνuμtionGoρGρourGtopGquαrksGwitψGsαmπTsiτnGαnνGmultilπptonGρinαlG
stαtπsGinGprotonTprotonGμollisionsGαtUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX[W 4.2 20

348 |παrμψGρorGαGψπαvyGpsπuνosμαlαrGγosonGνπμαyinτGtoGαG±GαnνGαGqiττsGγosonGαtUGEuropeanpPhysicalp
JournalpCSG2019SG_bSG]^[ 4.2 20

347 vπαsurπmπntGoρGtψπGproνuμtionGμrossGsπμtionGρorGpαirsGoρGisolαtπνGpψotonsGinGppGμollisionsGαtGOGsqrtG
{s}GfG_d}π’GPUGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 20

346
|παrμψGρorGpαirGproνuμtionGoρGvπμtorTlikπG}GαnνGkGquαrksGinGsinτlπTlπptonGρinαlGstαtπsGusinτGγoostπνG
jπtGsuγstruμturπGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG
2017SGYWX_SGX

5.4 20

345 |παrμψGρorGψπαvyGrπsonαnμπsGtψαtGνπμαyGintoGαGvπμtorGγosonGαnνGαGqiττsGγosonGinGψανroniμGρinαlG
stαtπsGαtUGEuropeanpPhysicalpJournalpCSG2017SG__SG^Z^ 4.2 20

344 |παrμψGρorGαnomαlousGsinτlπGtopGquαrkGproνuμtionGinGαssoμiαtionGwitψGαGpψotonGinGppGμollisionsGαtGOG
sqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 20

343 |παrμψGρorGαGψπαvyGriτψtTψαnνπνG–GγosonGαnνGαGψπαvyGnπutrinoGinGπvπntsGwitψGtwoGsαmπTρlαvorG
lπptonsGαnνGtwoGjπtsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 20

342 |παrμψGρorGtψπGρlαvorTμψαnτinτGnπutrαlGμurrπntGintπrαμtionsGoρGtψπGtopGquαrkGαnνGtψπGqiττsGγosonG
wψiμψGνπμαysGintoGαGpαirGoρGγGquαrksGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 20

341
vπαsurπmπntsGoρGtψπG[oormulαcGsππGtπxt−GproνuμtionGμrossGsπμtionGinGlπptonRjπtsGρinαlGstαtπsGinGppG
μollisionsGαtGaG[oormulαcGsππGtπxt−GαnνGrαtioGoρGaGtoG_´ [oormulαcGsππGtπxt−GμrossGsπμtionsUGEuropeanp
PhysicalpJournalpCSG2017SG__SGX]

4.2 19

340 vπαsurπmπntGoρGtψπG–GγosonGψπliμityGinGπvπntsGwitψGαGsinτlπGrπμonstruμtπνGtopGquαrkGinGppG
μollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 19

339
|παrμψGρorGrπsonαntGαnνGnonrπsonαntGqiττsGγosonGpαirGproνuμtionGinGtψπGOG
mαtψrm{γ}ovπrlinπ{mαtψrm{γ}}mαtψit{πllGnuGπllGnuG}GPGρinαlGstαtπGinGprotonTprotonGμollisionsGαtGOG
sqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX

5.4 19

338 |παrμψGρorGmαssivπG–qGrπsonαnμπsGνπμαyinτGintoGtψπG[oormulαcGsππGtπxt−GρinαlGstαtπGαtG[oormulαcGsππG
tπxt−[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SGYZ_ 4.2 19

337 vπαsurπmπntGoρGπxμlusivπGpψotoproνuμtionGρromGprotonsGinGyγGμollisionsGαtUGEuropeanpPhysicalp
JournalpCSG2019SG_bSGY__ 4.2 19

336 |παrμψGρorGψπαvyGrπsonαnμπsGνπμαyinτGtoGtαuGlπptonGpαirsGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZG
PG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 19

(2017-2016)
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335 |παrμψGρorGmαssivπGrπsonαnμπsGνπμαyinτGintoG––SG–±GorG±±GγosonsGinGprotonTprotonGμollisionsGαtGOG
sqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 19

334 |παrμψGρorGtψirνTτπnπrαtionGsμαlαrGlπptoquαrksGinGtψπGtˇ�GμψαnnπlGinGprotonTprotonGμollisionsGαtGOG
sqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 19

333 vπαsurπmπntGoρGπnπrτyGρlowGαtGlαrτπGpsπuνorαpiνitiπsGinGppGμollisionsGαtGOGsqrtG{s}GfGWU{b}GPGαnνG_G
}π’UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 19

332 vπαsurπmπntGoρGνiρρπrπntiαlGμrossGsπμtionsGρorGγosonGproνuμtionGinGαssoμiαtionGwitψGjπtsGinG
protonTprotonGμollisionsGαtUGEuropeanpPhysicalpJournalpCSG2018SG_aSGb^] 4.2 19

331 |παrμψGρorGnπwGpψysiμsGinGνijπtGαnτulαrGνistriγutionsGusinτGprotonTprotonGμollisionsGαtGαnνG
μonstrαintsGonGναrkGmαttπrGαnνGotψπrGmoνπlsUGEuropeanpPhysicalpJournalpCSG2018SG_aSG_ab 4.2 19

330 |παrμψGρorGlπptonGρlαvourGviolαtinτGνπμαysGoρGtψπGqiττsGγosonGtoG˛…ˇ�GαnνGπˇ�GinGprotonTprotonG
μollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 19

329 |παrμψGρorGvπμtorTlikπGquαrksGinGπvπntsGwitψGtwoGoppositπlyGμψαrτπνGlπptonsGαnνGjπtsGinG
protonTprotonGμollisionsGαtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGZ^[ 4.2 18

328 |tuνyGoρG±GproνuμtionGinGyγyγGαnνGppGμollisionsGαtGOGsqrt{s≥{mαtψrm{ww}}}fYU_^GPG}π’GinGtψπGνimuonG
αnνGνiπlπμtronGνπμαyGμψαnnπlsUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 18

327 xγsπrvαtionGoρGtopGquαrkGpαirsGproνuμπνGinGαssoμiαtionGwitψGαGvπμtorGγosonGinGppGμollisionsGαtGOG
sqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 18

326
|παrμψGρorGψπαvyGnπutrinosGαnνGtψirνTτπnπrαtionGlπptoquαrksGinGψανroniμGstαtπsGoρGtwoGˇ�GlπptonsG
αnνGtwoGjπtsGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2019SG
YWXbSGX

5.4 18

325 UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 18

324 |παrμψGρorGνirπμtGproνuμtionGoρGsupπrsymmπtriμGpαrtnπrsGoρGtψπGtopGquαrkGinGtψπGαllTjπtsGρinαlGstαtπG
inGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 18

323
|παrμψGρorGψπαvyGnπutrinosGorGtψirνTτπnπrαtionGlπptoquαrksGinGρinαlGstαtπsGwitψGtwoGψανroniμαllyG
νπμαyinτGˇ�GlπptonsGαnνGtwoGjπtsGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX

5.4 18

322 |παrμψGρorGnπutrαlGv||vGqiττsGγosonsGνπμαyinτGintoGαGpαirGoρGγottomGquαrksUGJournalpofpHighp
EnergypPhysicsSG2015SGYWX]SGX 5.4 18

321 |παrμψGρorGψπαvyGqiττsGγosonsGνπμαyinτGtoGαGtopGquαrkGpαirGinGprotonTprotonGμollisionsGαtGOGsqrt{s}GPG
fGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 18

320 vπαsurπmπntGoρGtψπGμrossGsπμtionGρorGtopGquαrkGpαirGproνuμtionGinGαssoμiαtionGwitψGαG–GorG±GγosonG
inGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 18

319
|παrμψGρorGOGmαtψrm{t}ovπrlinπ{mαtψrm{t}}mαtψrm{q}GPGproνuμtionGinGtψπGOGmαtψrm{q}toG
mαtψrm{γ}ovπrlinπ{mαtψrm{γ}}GPGνπμαyGμψαnnπlGwitψGlπptoniμGOGmαtψrm{t}ovπrlinπ{mαtψrm{t}}GPG
νπμαysGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX

5.4 17

318 |παrμψGρorGnπwGpψysiμsGinGπvπntsGwitψGαGlπptoniμαllyGνπμαyinτG±GγosonGαnνGαGlαrτπGtrαnsvπrsπG
momπntumGimγαlαnμπGinGprotonTprotonGμollisionsGαtGfGXZUGEuropeanpPhysicalpJournalpCSG2018SG_aSGYbX 4.2 17

Artur Kalinowski
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317 vπαsurπmπntGoρGtψπGinμlusivπGjπtGμrossGsπμtionGinGppGμollisionsGαtGOsqrt{s}GfGYU_^StπxtG{}π’}PUG
EuropeanpPhysicalpJournalpCSG2016SG_^SGX 4.2 17

316
|παrμψGρorGOGmαtψrm{t}ovπrlinπ{mαtψrm{t}}GPGrπsonαnμπsGinGψiτψlyGγoostπνGlπptonRjπtsGαnνGρullyG
ψανroniμGρinαlGstαtπsGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG
2017SGYWX_SGX

5.4 17

315 |παrμψπsGρorGpαirGproνuμtionGoρGtψirνTτπnπrαtionGsquαrksGinG[oormulαcGsππGtπxt−[oormulαcGsππGtπxt−G
ppGμollisionsUGEuropeanpPhysicalpJournalpCSG2017SG__SGZY_ 4.2 17

314 |παrμψGρorGtψπGproνuμtionGoρGναrkGmαttπrGinGαssoμiαtionGwitψGtopTquαrkGpαirsGinGtψπGsinτlπTlπptonG
ρinαlGstαtπGinGprotonTprotonGμollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 17

313 |παrμψGρorGstoppπνGlonτTlivπνGpαrtiμlπsGproνuμπνGinGppGμollisionsGαtGOGsqrtG{s}GfG{tπxt{_}π’}}GPUGJournalp
ofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 17

312
{αtiosGoρGνijπtGproνuμtionGμrossGsπμtionsGαsGαGρunμtionGoρGtψπGαγsolutπGνiρρπrπnμπGinGrαpiνityG
γπtwππnGjπtsGinGprotonâ��protonGμollisionsGαtGOsqrt{s}GfG_Gmαtψrm{}π’}PUGEuropeanpPhysicalpJournalpCSG
2012SG_YSGX

4.2 17

311 vπαsurπmπntGoρGtψπGinμlusivπG±GμrossGsπμtionGviαGνπμαysGtoGtαuGpαirsGinGppGμollisionsGαtGOGsqrtG{s}GfG_GPG
}π’UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 17

310
vπαsurπmπntGoρGνouγlπTνiρρπrπntiαlGμrossGsπμtionsGρorGtopGquαrkGpαirGproνuμtionGinGppGμollisionsGαtG
[oormulαcGsππGtπxt−[oormulαcGsππGtπxt−GαnνGimpαμtGonGpαrtonGνistriγutionGρunμtionsUGEuropeanp
PhysicalpJournalpCSG2017SG__SG[]b

4.2 16

309 |παrμψπsGρorGpψysiμsGγπyonνGtψπGstαnναrνGmoνπlGwitψGtψπGvαriαγlπGinGψανroniμGρinαlGstαtπsGwitψGαnνG
witψoutGνisαppπαrinτGtrαμksGinGprotonTprotonGμollisionsGαtUGEuropeanpPhysicalpJournalpCSG2020SGaWSGZ 4.2 16

308 |παrμψGρorGnπwGpψysiμsGwitψGtψπGvG}YGvαriαγlπGinGαllTjπtsGρinαlGstαtπsGproνuμπνGinGppGμollisionsGαtGOG
sqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 16

307
|παrμψGρorGαGvπryGliτψtGwv||vGqiττsGγosonGproνuμπνGinGνπμαysGoρGtψπGXY]Gpπ’GsμαlαrGγosonGαnνG
νπμαyinτGintoGˇ�GlπptonsGinGppGμollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2016SG
YWX^SGX

5.4 16

306 vπαsurπmπntGoρG–±GαnνG±±GproνuμtionGinGppGμollisionsGαtG[oormulαcGsππGtπxt−GinGρinαlGstαtπsGwitψG
γTtαττπνGjπtsUGEuropeanpPhysicalpJournalpCSG2014SG_[SGYb_Z 4.2 16

305 |παrμψGρorGπxotiμGrπsonαnμπsGνπμαyinτGintoG–±V±±GinGppGμollisionsGαtGOGsqrt{s}f_GPG}π’UGJournalpofp
HighpEnergypPhysicsSG2013SGYWXZSGX 5.4 16

304 |παrμψGρorGvπμtorTlikπG}GquαrksGνπμαyinτGtoGtopGquαrksGαnνGqiττsGγosonsGinGtψπGαllTψανroniμGμψαnnπlG
usinτGjπtGsuγstruμturπUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 16

303
|παrμψGρorGαGμψαrτπνGqiττsGγosonGνπμαyinτGintoGtopGαnνGγottomGquαrksGinGπvπntsGwitψGπlπμtronsGorG
muonsGinGprotonTprotonGμollisionsGαtGOGsqrt{mαtψrm{s}}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG
2020SGYWYWSGX

5.4 16

302 |παrμψGρorGναrkGmαttπrGαnνGunpαrtiμlπsGinGπvπntsGwitψGαG±GγosonGαnνGmissinτGtrαnsvπrsπGmomπntumG
inGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 16

301 |παrμψGρorGαGμψαrτπνGqiττsGγosonGνπμαyinτGtoGμψαrmGαnνGγottomGquαrksGinGprotonTprotonGμollisionsG
αtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 16

300 |παrμψGρorGναrkGmαttπrGinGπvπntsGwitψGπnπrτπtiμSGψανroniμαllyGνπμαyinτGtopGquαrksGαnνGmissinτG
trαnsvπrsπGmomπntumGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 16

(2018-2016)
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299
vπαsurπmπntsGoρGOGmαtψrm{t}ovπrlinπ{mαtψrm{t}}GPGνiρρπrπntiαlGμrossGsπμtionsGinGprotonTprotonG
μollisionsGαtGOGsqrt{mαtψrm{s}}fXZGPG}π’GusinτGπvπntsGμontαininτGtwoGlπptonsUGJournalpofpHighpEnergyp
PhysicsSG2019SGYWXbSGX

5.4 15

298 vπαsurπmπntsGoρGtψπGαssoμiαtπνGproνuμtionGoρGαG±GγosonGαnνGγGjπtsGinGppGμollisionsGαtUGEuropeanp
PhysicalpJournalpCSG2017SG__SG_]X 4.2 15

297
vπαsurπmπntGoρGνiρρπrπntiαlGαnνGintπτrαtπνGρiνuμiαlGμrossGsπμtionsGρorGqiττsGγosonGproνuμtionGinG
tψπGρourTlπptonGνπμαyGμψαnnπlGinGppGμollisionsGαtGOGsqrt{s}f_GPGαnνGaG}π’UGJournalpofpHighpEnergyp
PhysicsSG2016SGYWX^SGX

5.4 15

296 |παrμψGρorGnπwGpαrtiμlπsGνπμαyinτGtoGαGjπtGαnνGαnGπmπrτinτGjπtUGJournalpofpHighpEnergypPhysicsSG2019SG
YWXbSGX 5.4 15

295 vπαsurπmπntGoρGtψπGtriplπTνiρρπrπntiαlGμrossGsπμtionGρorGpψotonGRGjπtsGproνuμtionGinGprotonTprotonG
μollisionsGαtGOGsqrt{s}GPGfG_G}π’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 15

294 |παrμψGρorGnπwGpψysiμsGinGπvπntsGwitψGpψotonsSGjπtsSGαnνGmissinτGtrαnsvπrsπGπnπrτyGinGppGμollisionsG
αtGOGsqrt{s}f_GPG}π’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 15

293 |παrμψGρorGsupπrsymmπtryGinGppGμollisionsGαtG[oormulαcGsππGtπxt−G}π’GinGπvπntsGwitψGαGsinτlπGlπptonSG
jπtsSGαnνGmissinτGtrαnsvπrsπGmomπntumUGEuropeanpPhysicalpJournalpCSG2013SG_ZSGY[W[ 4.2 15

292 vπαsurπmπntGoρGtψπGtrαnsvπrsπGmomπntumGspπμtrαGoρGwπαkGvπμtorGγosonsGproνuμπνGinG
protonTprotonGμollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 15

291 |παrμψGρorGstαnναrνGmoνπlGproνuμtionGoρGρourGtopGquαrksGinGtψπGlπptonGRGjπtsGμψαnnπlGinGppG
μollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 15

290 |παrμψGρorGψiτψTmαssGrπsonαnμπsGinGρinαlGstαtπsGwitψGαGlπptonGαnνGmissinτGtrαnsvπrsπGmomπntumGαtG
OGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 15

289 vπαsurπmπntGoρGtψπGjπtGmαssGinGψiτψlyGγoostπνG[oormulαcGsππGtπxt−GπvπntsGρromGppGμollisionsGαtG
[oormulαcGsππGtπxt−[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG2017SG__SG[^_ 4.2 14

288 |παrμψGρorGψπαvyGvαjorαnαGnπutrinosGinGsαmπTsiτnGνilπptonGμψαnnπlsGinGprotonTprotonGμollisionsGαtGOG
sqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 14

287 |παrμψGρorGνirπμtGpαirGproνuμtionGoρGsupπrsymmπtriμGtopGquαrksGνπμαyinτGtoGαllTψανroniμGρinαlGstαtπsG
inGppGμollisionsGαtG[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[^W 4.2 14

286 |παrμψGρorGαGmαssivπGrπsonαnμπGνπμαyinτGintoGαGqiττsGγosonGαnνGαG–GorG±GγosonGinGψανroniμGρinαlG
stαtπsGinGprotonTprotonGμollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 14

285 vπαsurπmπntGoρGtψπGOGuαmγνα≥{mαtψrm{γ}}√WGPGliρπtimπGinGppGμollisionsGαtGOGsqrt{s}f_GPG}π’UGJournalp
ofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 14

284 vπαsurπmπntGoρGtψπGOGmαtψrm{t}ovπrlinπ{mαtψrm{t}}GPGproνuμtionGμrossGsπμtionGinGtψπGαllTjπtGρinαlG
stαtπGinGppGμollisionsGαtGOGsqrt{s}f_GPG}π’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 14

283
vπαsurπmπntGoρGtψπGOGmαtψrm{t}ovπrlinπ{mαtψrm{t}}GPGproνuμtionGμrossGsπμtionGusinτGπvπntsGwitψG
onπGlπptonGαnνGαtGlπαstGonπGjπtGinGppGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG
2017SGYWX_SGX

5.4 14

282 lommissioninτGoρGtψπGj}uj|GvuonG|pπμtromπtπrGwitψGμosmiμGrαysUGEuropeanpPhysicalpJournalpCSG
2010SG_WSGa_]TbX^ 4.2 14

Artur Kalinowski
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281 yπrρormαnμπGoρGtψπGj}uj|GνπtπμtorGusinτGρirstGμollisionGναtαUGJournalpofpHighpEnergypPhysicsSG2010SG
YWXWSGX 5.4 14

280 |παrμψGρorGqiττsGγosonGoρρTsψπllGproνuμtionGinGprotonTprotonGμollisionsGαtG_GαnνGaG}π’GαnνG
νπrivαtionGoρGμonstrαintsGonGitsGtotαlGνπμαyGwiνtψUGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 14

279 nviνπnμπGρorGqiττsGγosonGνπμαyGtoGαGpαirGoρGmuonsUGJournalpofpHighpEnergypPhysicsSG2021SGYWYXSGX 5.4 14

278
|παrμψGρorGnπwGpψπnomπnαGinGρinαlGstαtπsGwitψGtwoGoppositπTμψαrτπSGsαmπTρlαvorGlπptonsSGjπtsSGαnνG
missinτGtrαnsvπrsπGmomπntumGinGppGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG
2018SGYWXaSGX

5.4 14

277
|παrμψGρorGαnGπxotiμGνπμαyGoρGtψπGqiττsGγosonGtoGαGpαirGoρGliτψtGpsπuνosμαlαrsGinGtψπGρinαlGstαtπGoρG
twoGmuonsGαnνGtwoGˇ�GlπptonsGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighp
EnergypPhysicsSG2018SGYWXaSGX

5.4 14

276 vπαsurπmπntsGoρGtψπGνiρρπrπntiαlGjπtGμrossGsπμtionGαsGαGρunμtionGoρGtψπGjπtGmαssGinGνijπtGπvπntsGρromG
protonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 14

275 |παrμψGρorGsupπrsymmπtryGinGπvπntsGwitψGαGˇ�GlπptonGpαirGαnνGmissinτGtrαnsvπrsπGmomπntumGinG
protonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 14

274
xγsπrvαtionGoρGprotonTtαττπνSGμπntrαlGOsπmiPπxμlusivπGproνuμtionGoρGψiτψTmαssGlπptonGpαirsGinGppG
μollisionsGαtGXZG}π’GwitψGtψπGlv|T}x}nvGprπμisionGprotonGspπμtromπtπrUGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX

5.4 14

273 |παrμψGρorGrπsonαntGOGmαtψrm{t}ovπrlinπ{mαtψrm{t}}GPGproνuμtionGinGprotonTprotonGμollisionsGαtGOG
sqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 13

272
vπαsurπmπntGoρGtψπGrαtioGoρGtψπGproνuμtionGμrossGsπμtionsGtimπsGγrαnμψinτGρrαμtionsGoρGkG´–μGGTgGsVˇ�ˇ�G
´–GαnνGk´–GTgGsVˇ�tG´–GαnνGOGmαtψrm{mαtψμαl{k}}lπρtO{mαtψrm{k}}≥{mαtψrm{μ}}√{pm}toGmαtψrm{s}VpsiG
{pi}√{pmG}{pi}√{pmG}{pi}√{mp}riτψtPVmαtψrm{mαtψμαl{k}}lπρtO{mαtψrm{k}}≥{mαtψrm{μ}}√{pm}toG
mαtψrm{s}VpsiG{pi}√{pm}riτψtPGPGinGppGμollisionsGαtGOGsqrt{s}f_GPG}π’UGJournalpofpHighpEnergypPhysicsSG
2015SGYWX]SGX

5.4 13

271 lonstrαintsGonGtψπGνouγlπTpαrtonGsμαttπrinτGμrossGsπμtionGρromGsαmπTsiτnG–GγosonGpαirGproνuμtionG
inGprotonTprotonGμollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 13

270 oorwαrνTγαμkwαrνGαsymmπtryGoρGmrπllT αnGlπptonGpαirsGinGppGμollisionsGαtG[oormulαcGsππG
tπxt−[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SGZY] 4.2 13

269 vπαsurπmπntGoρGπxμlusivπG´ pψotoproνuμtionGinGultrαpπripψπrαlGpyγGμollisionsGαtUGEuropeanpPhysicalp
JournalpCSG2019SG_bSG_WY 4.2 13

268 vπαsurπmπntGoρGtψπGtopGquαrkGmαssGinGtψπGαllTjπtsGρinαlGstαtπGαtGαnνGμomγinαtionGwitψGtψπG
lπptonRjπtsGμψαnnπlUGEuropeanpPhysicalpJournalpCSG2019SG_bSGZXZ 4.2 13

267 yroγinτGμolorGμoψπrπnμπGπρρπμtsGinGppGμollisionsGαtG[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG
2014SG_[SGYbWX 4.2 13

266 |παrμψGρorGαGρπrmiopψoγiμGqiττsGγosonGinGppGμollisionsGαtGOGsqrtG{s}GfG_GPG}π’UGJournalpofpHighpEnergyp
PhysicsSG2012SGYWXYSGX 5.4 13

265
vπαsurπmπntGoρGtψπGinμlusivπGproνuμtionGμrossGsπμtionsGρorGρorwαrνGjπtsGαnνGρorGνijπtGπvπntsGwitψG
onπGρorwαrνGαnνGonπGμπntrαlGjπtGinGppGμollisionsGαtGOGsqrtG{s}GfG_GPG}π’UGJournalpofpHighpEnergypPhysicsSG
2012SGYWXYSGX

5.4 13

264 vπαsurπmπntGoρGtψπGmαssGνiρρπrπnμπGγπtwππnGtopGαnνGαntitopGquαrksUGJournalpofpHighpEnergyp
PhysicsSG2012SGYWXYSGX 5.4 13

(2012-2010)
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263
vπαsurπmπntGoρGOψγoxG{t}{γαr{ψγoxG{t}}}PGnormαlisπνGmultiTνiρρπrπntiαlGμrossGsπμtionsGinGO{tπxtG
{p}}{tπxtG{p}}GPGμollisionsGαtGOsqrt{s}fXZS{tπxtG{}π’}}GPSGαnνGsimultαnπousGνπtπrminαtionGoρGtψπGstronτG
μouplinτGstrπnτtψSGtopGquαrkGpolπGmαssSGαnνGpαrtonGνistriγutionGρunμtionsUGEuropeanpPhysicalp
JournalpCSG2020SGaWSGX

4.2 13

262 |παrμψGρorGμψαrτπνGqiττsGγosonsGνπμαyinτGintoGαGtopGαnνGαGγottomGquαrkGinGtψπGαllTjπtGρinαlGstαtπGoρG
ppGμollisionsGαtGOGsqrt{s}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 13

261 mπμomposinτGtrαnsvπrsπGmomπntumGγαlαnμπGμontriγutionsGρorGquπnμψπνGjπtsGinGyγyγGμollisionsGαtGOG
sqrt{s≥{mαtψrm{w}dmαtψrm{w}}}fYU_^GPG}π’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 13

260 |παrμψGρorGOGmαtψrm{t}ovπrlinπ{mαtψrm{t}}mαtψrm{q}GPGproνuμtionGinGtψπGαllTjπtGρinαlGstαtπGinG
protonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 13

259 vπαsurπmπntGoρGtψπGtopGquαrkGmαssGwitψGlπptonRjπtsGρinαlGstαtπsGusinτGμollisionsGαtUGEuropeanp
PhysicalpJournalpCSG2018SG_aSGabX 4.2 13

258 |παrμψGρorGναrkGmαttπrGproνuμπνGinGαssoμiαtionGwitψGαGqiττsGγosonGνπμαyinτGtoGαGpαirGoρGγottomG
quαrksGinGprotonTprotonGμollisionsGαtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGYaW 4.2 12

257 |παrμψGρorGνirπμtGtopGsquαrkGpαirGproνuμtionGinGπvπntsGwitψGonπGlπptonSGjπtsSGαnνGmissinτGtrαnsvπrsπG
momπntumGαtGXZG}π’GwitψGtψπGlv|GπxpπrimπntUGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 12

256 vπαsurπmπntGoρGnormαlizπνGνiρρπrπntiαlGOGmαtψrm{t}ovπrlinπ{mαtψrm{t}}GPGμrossGsπμtionsGinGtψπG
νilπptonGμψαnnπlGρromGppGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 12

255
vπαsurπmπntGoρGtψπGproνuμtionGμrossGsπμtionGρorGOGmαtψrm{±}ταmmαGtoGnuGovπrlinπ{nu}ταmmαGPGinG
ppGμollisionsGαtGOGsqrt{s}GfG_GPG}π’GαnνGlimitsGonG±±˛‡GαnνG±˛‡˛‡GtriplπGταuτπGγosonGμouplinτsUGJournalpofp
HighpEnergypPhysicsSG2013SGYWXZSGX

5.4 12

254 |παrμψGρorGψπαvyGquαrksGνπμαyinτGintoGαGtopGquαrkGαnνGαG–GorG±GγosonGusinτGlπptonGRGjπtsGπvπntsGinG
ppGμollisionsGαtGOGsqrt{s}f_GPG}π’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 12

253 |παrμψGρorGtopGquαrkGνπμαysGviαGqiττsTγosonTmπνiαtπνGρlαvorTμψαnτinτGnπutrαlGμurrπntsGinGppG
μollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 12

252 |παrμψGρorGquαrkGμompositπnπssGinGνijπtGαnτulαrGνistriγutionsGρromGppGμollisionsGαtGOGsqrtG{s}GfG_{G}GPG
}π’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 12

251 |παrμψGρorGtψirνTτπnπrαtionGlπptoquαrksGαnνGsμαlαrGγottomGquαrksGinGppGμollisionsGαtGOGsqrt{s}f_d}π’G
PUGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 12

250 |παrμψGρorGliτψtGrπsonαnμπsGνπμαyinτGintoGpαirsGoρGmuonsGαsGαGsiτnαlGoρGnπwGpψysiμsUGJournalpofpHighp
EnergypPhysicsSG2011SGYWXXSGX 5.4 12

249 mriρtG}imπGvπαsurπmπntGinGtψπGj}uj|GuiquiνGjrτonGnlπμtromατnπtiμGlαlorimπtπrGusinτGlosmiμG
vuonsUGEuropeanpPhysicalpJournalpCSG2010SG_WSG_]]T_a] 4.2 12

248
|παrμψπsGρorGpαirGproνuμtionGoρGμψαrτinosGαnνGtopGsquαrksGinGρinαlGstαtπsGwitψGtwoGoppositπlyG
μψαrτπνGlπptonsGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG
2018SGYWXaSGX

5.4 12

247 |tuνiπsGoρGαnνGmπsonsGinμluνinτGtψπGoγsπrvαtionGoρGtψπGνπμαyGinGprotonTprotonGμollisionsGαtUG
EuropeanpPhysicalpJournalpCSG2018SG_aSGbZb 4.2 12

246 nlπμtrowπαkGproνuμtionGoρGtwoGjπtsGinGαssoμiαtionGwitψGαG±GγosonGinGprotonâ��protonGμollisionsGαtG
Osqrt{s}fGPGXZOStπxtG{}π’}PUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX 4.2 12
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245 |παrμψGρorGsinτlπGproνuμtionGoρGvπμtorTlikπGquαrksGνπμαyinτGtoGαGγGquαrkGαnνGαGqiττsGγosonUGJournalp
ofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 12

244 |παrμψGρorGnπwGpψysiμsGinGtψπGmonopψotonGρinαlGstαtπGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG
}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11

243 |παrμψGρorGαGψπαvyGqiττsGγosonGνπμαyinτGtoGαGpαirGoρG–GγosonsGinGprotonTprotonGμollisionsGαtGOG
sqrt{s}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 11

242 vπαsurπmπntGoρGαssoμiαtπνG±GRGμψαrmGproνuμtionGinGprotonTprotonGμollisionsGαtUGEuropeanpPhysicalp
JournalpCSG2018SG_aSGYa_ 4.2 11

241 yψπnomπnoloτiμαlGv||vGintπrprπtαtionGoρGlv|GsπαrμψπsGinGppGμollisionsGαtGOGsqrt{s}f_GPGαnνGaG}π’UG
JournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 11

240 vπαsurπmπntGoρGjπtGmultipliμityGνistriγutionsGinG[oormulαcGsππGtπxt−GproνuμtionGinGppGμollisionsGαtG
[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZWX[ 4.2 11

239 vπαsurπmπntsGoρGνiρρπrπntiαlGproνuμtionGμrossGsπμtionsGρorGαG±GγosonGinGαssoμiαtionGwitψGjπtsGinGppG
μollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11

238 |παrμψGρorGπlπμtrowπαkGproνuμtionGoρGμψαrτinosGαnνGnπutrαlinosGinG–qGπvπntsGinGprotonTprotonG
μollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11

237 |παrμψGρorGnπwGpψysiμsGwitψGνijπtGαnτulαrGνistriγutionsGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG
}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11

236 |παrμψGρorGsupπrsymmπtryGinGtψπGvπμtorTγosonGρusionGtopoloτyGinGprotonTprotonGμollisionsGαtGOG
sqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 11

235 vπαsurπmπntGoρGtψπGunνπrlyinτGπvπntGαμtivityGinGppGμollisionsGαtGOGsqrtG{s}GfGWUbGPGαnνG_G}π’GwitψGtψπG
novπlGjπtTαrπαVmπνiαnGαpproαμψUGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 11

234 oorwαrνGπnπrτyGρlowSGμπntrαlGμψαrτπνTpαrtiμlπGmultipliμitiπsSGαnνGpsπuνorαpiνityGταpsGinG–GαnνG±G
γosonGπvπntsGρromGppGμollisionsGαtGOsqrt{s}fG_PG}π’UGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 11

233 |παrμψGρorGtψπGstαnναrνGmoνπlGqiττsGγosonGinGtψπGqGTgG±±GTgGâ��Râ��â�� ˇ�Rˇ�â��GνπμαyGμψαnnπlGinGppGμollisionsGαtG
OGsqrtG{s}GfG{_}d{tπxt{}π’}}GPUGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 11

232 vπαsurπmπntsGoρGνiρρπrπntiαlG±GγosonGproνuμtionGμrossGsπμtionsGinGprotonTprotonGμollisionsGαtGOG
sqrt{s}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 11

231 yπrρormαnμπGoρGtψπGrπμonstruμtionGαnνGiνπntiρiμαtionGoρGψiτψTmomπntumGmuonsGinGprotonTprotonG
μollisionsGαtGâ��sGfGXZG}π’UGJournalpofpInstrumentationSG2020SGX]SGyWYWY_TyWYWY_ 1 11

230 lψαrτπνTpαrtiμlπGnuμlπαrGmoνiρiμαtionGραμtorsGinG—π—πGμollisionsGαtGOGsqrt{s≥{mαtψrm{ww}}}GfG]U[[GPG
}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 11

229 |παrμψGρorG±˛‡GrπsonαnμπsGusinτGlπptoniμGαnνGψανroniμGρinαlGstαtπsGinGprotonTprotonGμollisionsGαtGOG
sqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 11

228 |παrμψGρorGtψπGνπμαyGoρGαGqiττsGγosonGinGtψπGâ��â�� ˛‡GμψαnnπlGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG
}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 11

(2018-2018)
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227
|παrμψGρorGγπyonνGtψπGstαnναrνGmoνπlGqiττsGγosonsGνπμαyinτGintoGαGOG
mαtψrm{γ}ovπrlinπ{mαtψrm{γ}}GPGpαirGinGppGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX

5.4 11

226
vπαsurπmπntsGoρGtψπGppGTgG–±GinμlusivπGαnνGνiρρπrπntiαlGproνuμtionGμrossGsπμtionsGαnνGμonstrαintsG
onGμψαrτπνGαnomαlousGtriplπGταuτπGμouplinτsGαtGOGsqrt{s}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG
2019SGYWXbSGX

5.4 10

225
|παrμψGρorGnπwGnπutrαlGqiττsGγosonsGtψrouτψGtψπGOGmαtψrm{q}toGmαtψrm{±j}toG
{πll}√{R}{πll}√{T}mαtψrm{γ}ovπrlinπ{mαtψrm{γ}}GPGproμπssGinGppGμollisionsGαtGOGsqrt{s}GPGfGXZG}π’UG
JournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX

5.4 10

224 jGmultiTνimπnsionαlGsπαrμψGρorGnπwGψπαvyGrπsonαnμπsGνπμαyinτGtoGγoostπνGSGSGorGγosonGpαirsGinGtψπG
νijπtGρinαlGstαtπGαtGXZ´ UGEuropeanpPhysicalpJournalpCSG2020SGaWSGYZ_ 4.2 10

223 vπαsurπmπntGoρGtψπGtrαnsvπrsπGmomπntumGspπμtrumGoρGtψπGqiττsGγosonGproνuμπνGinGppGμollisionsG
αtGOGsqrt{s}faGPG}π’GusinτGqGTgG––GνπμαysUGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 10

222 |παrμψGρorGπxμitπνGlπptonsGinGprotonTprotonGμollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergyp
PhysicsSG2016SGYWX^SGX 5.4 10

221
vπαsurπmπntGoρGtψπGψανroniμGαμtivityGinGπvπntsGwitψGαG±GαnνGtwoGjπtsGαnνGπxtrαμtionGoρGtψπGμrossG
sπμtionGρorGtψπGπlπμtrowπαkGproνuμtionGoρGαG±GwitψGtwoGjπtsGinGppGμollisionsGαtGOGsqrt{s}f_GPG}π’UG
JournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX

5.4 10

220 |παrμψGρorGpψysiμsGγπyonνGtψπGstαnναrνGmoνπlGinGπvπntsGwitψGlπptonsSGjπtsSGαnνGlαrτπGtrαnsvπrsπG
momπntumGimγαlαnμπGinGppGμollisionsGαtG[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG2013SG_ZSGY[bZ4.2 10

219 vπαsurπmπntsGoρGjπtGμψαrτπGwitψGνijπtGπvπntsGinGppGμollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX 5.4 10

218 |παrμψGρorGαssoμiαtπνGproνuμtionGoρGαG±GγosonGwitψGαGsinτlπGtopGquαrkGαnνGρorGt±GρlαvourTμψαnτinτG
intπrαμtionsGinGppGμollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 10

217
|παrμψGρorGsupπrsymmπtryGinGπvπntsGwitψGαtGlπαstGonπGpψotonSGmissinτGtrαnsvπrsπGmomπntumSGαnνG
lαrτπGtrαnsvπrsπGπvπntGαμtivityGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX

5.4 10

216 |παrμψGρorGnπwGpψysiμsGwitψGlonτTlivπνGpαrtiμlπsGνπμαyinτGtoGpψotonsGαnνGmissinτGπnπrτyGinGppG
μollisionsGαtGOGsqrt{s}f_GPG}π’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 10

215 |παrμψGρorGsupπrsymmπtryGinGπvπntsGwitψGαGlπptonSGαGpψotonSGαnνGlαrτπGmissinτGtrαnsvπrsπGπnπrτyGinG
ppGμollisionsGαtGOGsqrtG{s}GfG_GPG}π’UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 10

214 vπαsurπmπntGoρGpropπrtiπsGoρGOG{mαtψrm{k}}≥{mαtψrm{s}}√WGPTgG˛…R˛…â��GνπμαysGαnνGsπαrμψGρorGkWTgG˛…R˛…â��G
witψGtψπGlv|GπxpπrimπntUGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 10

213 |παrμψGρorGtψπGαssoμiαtπνGproνuμtionGoρGαGqiττsGγosonGwitψGαGsinτlπGtopGquαrkGinGprotonTprotonG
μollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 10

212 |παrμψGρorGrπsonαntGpαirGproνuμtionGoρGqiττsGγosonsGνπμαyinτGtoGγottomGquαrkTαntiquαrkGpαirsGinG
protonTprotonGμollisionsGαtGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 10

211
vπαsurπmπntsGoρGνiρρπrπntiαlGμrossGsπμtionsGoρGtopGquαrkGpαirGproνuμtionGαsGαGρunμtionGoρGkinπmαtiμG
πvπntGvαriαγlπsGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018
SGYWXaSGX

5.4 10

210 |παrμψGρorGnπwGpψysiμsGinGρinαlGstαtπsGwitψGαGsinτlπGpψotonGαnνGmissinτGtrαnsvπrsπGmomπntumGinG
protonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 9

Artur Kalinowski

20



209 jGsπαrμψGρorGtψπGstαnναrνGmoνπlGqiττsGγosonGνπμαyinτGtoGμψαrmGquαrksUGJournalpofpHighpEnergyp
PhysicsSG2020SGYWYWSGX 5.4 9

208 |παrμψGρorGναrkGmαttπrGinGprotonTprotonGμollisionsGαtGaG}π’GwitψGmissinτGtrαnsvπrsπGmomπntumGαnνG
vπμtorGγosonGtαττπνGjπtsUGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 9

207 jzimutψαlGνπμorrπlαtionGoρGjπtsGwiνπlyGsπpαrαtπνGinGrαpiνityGinGppGμollisionsGαtGOGsqrt{s}f_GPG}π’UG
JournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 9

206 vπαsurπmπntGoρGγGψανronGliρπtimπsGinGppGμollisionsGαtUGEuropeanpPhysicalpJournalpCSG2018SG_aSG[]_ 4.2 9

205 |παrμψGρorGtopGquαrkGpαrtnπrsGwitψGμψαrτπG]VZGinGtψπGsαmπTsiτnGνilπptonGαnνGsinτlπTlπptonGρinαlG
stαtπsGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 9

204
|παrμψGρorGαssoμiαtπνGproνuμtionGoρGναrkGmαttπrGwitψGαGqiττsGγosonGνπμαyinτGtoGOG
mαtψrm{γ}ovπrlinπ{mαtψrm{γ}}GPGorG˛‡˛‡GαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 9

203 |παrμψGρorGπlπμtrowπαkGproνuμtionGoρGαGvπμtorTlikπGquαrkGνπμαyinτGtoGαGtopGquαrkGαnνGαGqiττsGγosonG
usinτGγoostπνGtopoloτiπsGinGρullyGψανroniμGρinαlGstαtπsUGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 9

202
vπαsurπmπntGoρGπlπμtrowπαkTinνuμπνGproνuμtionGoρG–˛‡GwitψGtwoGjπtsGinGppGμollisionsGαtGOGsqrt{s}faGPG
}π’GαnνGμonstrαintsGonGαnomαlousGquαrtiμGταuτπGμouplinτsUGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 9

201 |ynμψronizαtionGmπtψoνsGρorGtψπGyjlG{ylGtriττπrGsystπmGinGtψπGlv|GπxpπrimπntUGMeasurementp
SciencepandpTechnologySG2007SGXaSGY[[^TY[]] 2 9

200 |παrμψGρorGαnomαlousGtriplπGταuτπGμouplinτsGinG––GαnνG–±GproνuμtionGinGlπptonGRGjπtGπvπntsGinG
protonTprotonGμollisionsGαtGOGsqrt{s}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 9

199 |παrμψGρorGαGliτψtGpsπuνosμαlαrGqiττsGγosonGinGtψπGγoostπνG˛…˛…ˇ� ˇ�GρinαlGstαtπGinGprotonTprotonG
μollisionsGαtGOGsqrt{s}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 9

198
|παrμψGρorGlπptonGρlαvourGviolαtinτGνπμαysGoρGψπαvyGrπsonαnμπsGαnνGquαntumGγlαμkGψolπsGtoGαnG
[oormulαcGsππGtπxt−GpαirGinGprotonTprotonGμollisionsGαtG[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalp
CSG2016SG_^SGZX_

4.2 9

197 |παrμψGρorGγlαμkGψolπsGαnνGspψαlπronsGinGψiτψTmultipliμityGρinαlGstαtπsGinGprotonTprotonGμollisionsGαtGOG
sqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 9

196 vπαsurπmπntGoρGμψαrτπνGpαrtiμlπGspπμtrαGinGminimumTγiαsGπvπntsGρromGprotonTprotonGμollisionsGαtUG
EuropeanpPhysicalpJournalpCSG2018SG_aSG^b_ 4.2 9

195
|παrμψGρorGαGsinτlyGproνuμπνGtψirνTτπnπrαtionGsμαlαrGlπptoquαrkGνπμαyinτGtoGαGˇ�GlπptonGαnνGαG
γottomGquαrkGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SG
YWXaSGX

5.4 9

194
|παrμψGρorGsupπrsymmπtryGwitψGαGμomprπssπνGmαssGspπμtrumGinGtψπGvπμtorGγosonGρusionGtopoloτyG
witψGXTlπptonGαnνGWTlπptonGρinαlGstαtπsGinGprotonTprotonGμollisionsGαtGOGsqrt{s}GPGfGXZG}π’UGJournalpofp
HighpEnergypPhysicsSG2019SGYWXbSGX

5.4 8

193 |παrμψGρorGμontαμtGintπrαμtionsGαnνGlαrτπGπxtrαGνimπnsionsGinGtψπGνilπptonGmαssGspπμtrαGρromG
protonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 8

192
vπαsurπmπntGoρGinμlusivπGαnνGνiρρπrπntiαlGqiττsGγosonGproνuμtionGμrossGsπμtionsGinGtψπGνipψotonG
νπμαyGμψαnnπlGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2019SG
YWXbSGX

5.4 8
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191 vπαsurπmπntGoρGtopGquαrkGpαirGproνuμtionGinGαssoμiαtionGwitψGαG±GγosonGinGprotonTprotonGμollisionsG
αtGOGsqrt{mαtψrm{s}}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 8

190 lompαrinτGtrαnsvπrsπGmomπntumGγαlαnμπGoρGγGjπtGpαirsGinGppGαnνGyγyγGμollisionsGαtGOG
sqrt{s≥{mαtψrm{ww}}}f]UWYGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 8

189 |παrμψGρorGsGμψαnnπlGsinτlπGtopGquαrkGproνuμtionGinGppGμollisionsGαtGOGsqrt{s}f_GPGαnνGaG}π’UGJournalpofp
HighpEnergypPhysicsSG2016SGYWX^SGX 5.4 8

188 |παrμψGρorGναrkGmαttπrGproνuμπνGinGαssoμiαtionGwitψGαGsinτlπGtopGquαrkGorGαGtopGquαrkGpαirGinG
protonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 8

187 |παrμψGρorGsinτlπGproνuμtionGoρGvπμtorTlikπGquαrksGνπμαyinτGtoGαG±GγosonGαnνGαGtopGorGαGγottomG
quαrkGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 8

186 vπαsurπmπntGoρGtψπGtopGquαrkGmαssGusinτGsinτlπGtopGquαrkGπvπntsGinGprotonTprotonGμollisionsGαtG
[oormulαcGsππGtπxt−´ }π’UGEuropeanpPhysicalpJournalpCSG2017SG__SGZ][ 4.2 8

185 vπαsurπmπntGoρGtψπGtriplπTνiρρπrπntiαlGνijπtGμrossGsπμtionGinGprotonTprotonGμollisionsGαtGαnνG
μonstrαintsGonGpαrtonGνistriγutionGρunμtionsUGEuropeanpPhysicalpJournalpCSG2017SG__SG_[^ 4.2 8

184 |παrμψGρorGπlπμtrowπαkGproνuμtionGoρGαGvπμtorTlikπG}GquαrkGusinτGρullyGψανroniμGρinαlGstαtπsUGJournalp
ofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 8

183 |παrμψGρorGpψysiμsGγπyonνGtψπGstαnναrνGmoνπlGinGmultilπptonGρinαlGstαtπsGinGprotonTprotonG
μollisionsGαtGOGsqrt{s}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 8

182 vπαsurπmπntGoρGtψπGunνπrlyinτGπvπntGαμtivityGinGinμlusivπG±GγosonGproνuμtionGinGprotonTprotonG
μollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 8

181 |παrμψGρorGπlπμtrowπαkGproνuμtionGoρGμψαrτinosGinGρinαlGstαtπsGwitψGtwoGˇ�GlπptonsGinGppGμollisionsGαtGOG
sqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

180 vπαsurπmπntGoρGtψπGproνuμtionGμrossGsπμtionGoρGαG–´ γosonGinGαssoμiαtionGwitψGtwoGγGjπtsGinGppG
μollisionsGαtG[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG2017SG__SGbY 4.2 7

179 vπαsurπmπntGoρGtψπGπnπrτyGνπnsityGαsGαGρunμtionGoρGpsπuνorαpiνityGinGprotonâ��protonGμollisionsGαtG
Osqrt{s}GfXZStπxtG{}π’}GPUGEuropeanpPhysicalpJournalpCSG2019SG_bSGX 4.2 7

178 |παrμψGρorGrαrπGνπμαysGoρGαnνGqiττsGγosonsGtoGαnνGαGpψotonGinGprotonTprotonGμollisionsGαtGfGXZUG
EuropeanpPhysicalpJournalpCSG2019SG_bSGb[ 4.2 7

177 |παrμψGρorGproνuμtionGoρGqiττsGγosonGpαirsGinGtψπGρourGγGquαrkGρinαlGstαtπGusinτGlαrτπTαrπαGjπtsGinG
protonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 7

176 |παrμψGρorGψπαvyGrπsonαnμπsGνπμαyinτGintoGtwoGqiττsGγosonsGorGintoGαGqiττsGγosonGαnνGαG–GorG±G
γosonGinGprotonTprotonGμollisionsGαtGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 7

175
vπαsurπmπntGoρGtψπGμrossGsπμtionGρorGπlπμtrowπαkGproνuμtionGoρGαG±GγosonSGαGpψotonGαnνGtwoGjπtsG
inGprotonTprotonGμollisionsGαtGOGsqrt{mαtψrm{s}}GPGfGXZG}π’GαnνGμonstrαintsGonGαnomαlousGquαrtiμG
μouplinτsUGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX

5.4 7

174 |παrμψGρorGναrkGmαttπrGpαrtiμlπsGproνuμπνGinGαssoμiαtionGwitψGαGqiττsGγosonGinGprotonTprotonG
μollisionsGαtGOGsqrt{mαtψrm{s}}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 7
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173 |παrμψGρorGsupπrsymmπtryGinGppGμollisionsGαtGOGsqrt{s}fXZGPG}π’GinGtψπGsinτlπTlπptonGρinαlGstαtπGusinτG
tψπGsumGoρGmαssπsGoρGlαrτπTrανiusGjπtsUGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 7

172 vπαsurπmπntGoρGtopGquαrkGpolαrisαtionGinGtTμψαnnπlGsinτlπGtopGquαrkGproνuμtionUGJournalpofpHighp
EnergypPhysicsSG2016SGYWX^SGX 5.4 7

171 sπtGpropπrtiπsGinGyγyγGαnνGppGμollisionsGαtGOGsqrt{s≥{mαtψrm{w}dmαtψrm{w}}}f]UWYGPG}π’UGJournalpofp
HighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

170 vπαsurπmπntGoρGtψπGsπmilπptoniμGOGmαtψrm{t}ovπrlinπ{mαtψrm{t}}GPGRG˛‡GproνuμtionGμrossGsπμtionGinG
ppGμollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

169 |παrμψπsGρorG–hGγosonsGνπμαyinτGtoGαGtopGquαrkGαnνGαGγottomGquαrkGinGprotonTprotonGμollisionsGαtG
XZG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

168 |παrμψGρorGαGliτψtGpsπuνosμαlαrGqiττsGγosonGproνuμπνGinGαssoμiαtionGwitψGγottomGquαrksGinGppG
μollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

167 vπαsurπmπntGoρGtψπG±˛‡GproνuμtionGμrossGsπμtionGinGppGμollisionsGαtGaG}π’GαnνGsπαrμψGρorGαnomαlousG
triplπGταuτπGγosonGμouplinτsUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 7

166 |παrμψinτGρorG|τluonsGinGtψπG|αmπTsiτnGuπptonsGoinαlG|tαtπGαtGtψπGuqlUGActapPhysicapPolonicapBSG
2013SG[[SGYX[b 1.9 7

165 |παrμψGρorGναrkGpψotonsGinGνπμαysGoρGqiττsGγosonsGproνuμπνGinGαssoμiαtionGwitψG±GγosonsGinG
protonTprotonGμollisionsGαtGOGsqrt{s}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 7

164
|παrμψGρorGnπwGpψysiμsGinGρinαlGstαtπsGwitψGtwoGoppositπTsiτnSGsαmπTρlαvorGlπptonsSGjπtsSGαnνGmissinτG
trαnsvπrsπGmomπntumGinGppGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2016SG
YWX^SGX

5.4 7

163 |παrμψGρorGναrkGmαttπrGproνuμπνGinGαssoμiαtionGwitψGαGlπptoniμαllyGνπμαyinτGγosonGinGprotonTprotonG
μollisionsGαtUGEuropeanpPhysicalpJournalpCSG2021SGaXSGXZ 4.2 7

162 |παrμψGρorGrπsonαnμπsGinGtψπGmαssGspπμtrumGoρGmuonGpαirsGproνuμπνGinGαssoμiαtionGwitψGγGquαrkGjπtsG
inGprotonTprotonGμollisionsGαtGOGsqrt{s}faGPGαnνGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

161
|παrμψGρorGψπαvyGrπsonαnμπsGνπμαyinτGintoGαGvπμtorGγosonGαnνGαGqiττsGγosonGinGρinαlGstαtπsGwitψG
μψαrτπνGlπptonsSGnπutrinosGαnνGγGquαrksGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SG
YWXaSGX

5.4 7

160 |παrμψGρorGαGψπαvyGrπsonαnμπGνπμαyinτGintoGαG±GγosonGαnνGαG±GorG–GγosonGinGYâ��YqGρinαlGstαtπsGαtGOG
sqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

159 |παrμψGρorGναrkGmαttπrGproνuμπνGinGαssoμiαtionGwitψGαGqiττsGγosonGνπμαyinτGtoG˛‡˛‡GorGˇ�GRˇ�Gâ��GαtGOG
sqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

158 |παrμψGρorGαGψπαvyGrπsonαnμπGνπμαyinτGtoGαGpαirGoρGvπμtorGγosonsGinGtψπGlπptonGplusGmπrτπνGjπtGρinαlG
stαtπGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

157 yrπμisionGluminosityGmπαsurπmπntGinGprotonTprotonGμollisionsGαtGinGYWX]GαnνGYWX^GαtGlv|UG
EuropeanpPhysicalpJournalpCSG2021SGaXSGaWW 4.2 7

156 |παrμψGρorGsinτlπGproνuμtionGoρGvπμtorTlikπGquαrksGνπμαyinτGtoGαGtopGquαrkGαnνGαGγosonGinG
protonTprotonGμollisionsGαtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGbW 4.2 6
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155 vπαsurπmπntGoρGtψπGunνπrlyinτGπvπntGαμtivityGusinτGμψαrτπνTpαrtiμlπGjπtsGinGprotonTprotonG
μollisionsGαtGOGsqrt{s}fYU_^GPG}π’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 6

154 vixπνGψiτψπrTorνπrGαnisotropiμGρlowGαnνGnonlinπαrGrπsponsπGμoπρρiμiπntsGoρGμψαrτπνGpαrtiμlπsGinG
μollisionsGαtGαnνG]UWYUGEuropeanpPhysicalpJournalpCSG2020SGaWSG]Z[ 4.2 6

153 vπαsurπmπntGoρGπlπμtrowπαkGproνuμtionGoρGαGγosonGinGαssoμiαtionGwitψGtwoGjπtsGinGprotonTprotonG
μollisionsGαtUGEuropeanpPhysicalpJournalpCSG2020SGaWSG[Z 4.2 6

152 |παrμψGρorGlπptonGρlαvourGviolαtinτGνπμαysGoρGαGnπutrαlGψπαvyGqiττsGγosonGtoG˛…ˇ�GαnνGπˇ�GinG
protonTprotonGμollisionsGαtGOGsqrt{s}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 6

151 vπαsurπmπntGoρGνijπtGαzimutψαlGνπμorrπlαtionGinGpp´ μollisionsGαtG[oormulαcGsππGtπxt−UGEuropeanp
PhysicalpJournalpCSG2016SG_^SG]Z^ 4.2 6

150 |παrμψGρorGαGψπαvyGrπsonαnμπGνπμαyinτGtoGαGtopGquαrkGαnνGαGvπμtorTlikπGtopGquαrkGinGtψπGlπptonGRG
jπtsGρinαlGstαtπGinGppGμollisionsGαtGOsqrt{s}GfGXZStπxtG{}π’}GPUGEuropeanpPhysicalpJournalpCSG2019SG_bSGX 4.2 6

149 |παrμψGρorGtψπGstαnναrνGmoνπlGqiττsGγosonGproνuμπνGinGαssoμiαtionGwitψG–GαnνG±GγosonsGinGppG
μollisionsGαtGOGsqrt{s}f_GP}π’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 6

148
oirstGmπαsurπmπntsGoρGtψπGpπrρormαnμπGoρGtψπGkαrrπlG{ylGsystπmGinGlv|UGNuclearpInstrumentspandp
MethodspinpPhysicspResearch,pSectionpA:pAccelerators,pSpectrometers,pDetectorspandpAssociatedp
EquipmentSG2009SG^WbSGXX[TXYX

1.2 6

147 yαttπrnGμompαrαtorGtriττπrGαlτoritψmcGimplπmπntαtionGinGoypjG2003SG 6

146 |παrμψGρorGtψπGαssoμiαtπνGproνuμtionGoρGtψπGqiττsGγosonGwitψGαGtopTquαrkGpαirG2014SGYWX[SGX 6

145
|παrμψGρorGsupπrsymmπtryGinGρinαlGstαtπsGwitψGtwoGoppositπlyGμψαrτπνGsαmπTρlαvorGlπptonsGαnνG
missinτGtrαnsvπrsπGmomπntumGinGprotonTprotonGμollisionsGαtGOGsqrt{s}GPGfGXZG}π’UGJournalpofpHighp
EnergypPhysicsSG2021SGYWYXSGX

5.4 6

144 |παrμψGρorGνirπμtGpαirGproνuμtionGoρGsμαlαrGtopGquαrksGinGtψπGsinτlπTGαnνGνilπptonGμψαnnπlsGinG
protonTprotonGμollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 6

143 vπαsurπmπntGoρGtψπGνiρρπrπntiαlGmrπllT αnGμrossGsπμtionGinGprotonTprotonGμollisionsGαtGOG
sqrt{mαtψrm{s}}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 6

142 vπαsurπmπntGoρGtψπGαvπrατπGvπryGρorwαrνGπnπrτyGαsGαGρunμtionGoρGtψπGtrαμkGmultipliμityGαtGμπntrαlG
psπuνorαpiνitiπsGinGprotonTprotonGμollisionsGαtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGabZ 4.2 6

141 |παrμψGρorGnπwGpψysiμsGinGtopGquαrkGproνuμtionGinGνilπptonGρinαlGstαtπsGinGprotonTprotonGμollisionsG
αtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGaa^ 4.2 6

140 |παrμψGρorGνπμαysGoρGstoppπνGπxotiμGlonτTlivπνGpαrtiμlπsGproνuμπνGinGprotonTprotonGμollisionsGαtGOG
sqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 6

139 |παrμψGρorGtopGsquαrksGνπμαyinτGviαGρourTγoνyGorGμψαrτinoTmπνiαtπνGmoνπsGinGsinτlπTlπptonGρinαlG
stαtπsGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 6

138 |παrμψGρorGαGψπαvyGrπsonαnμπGνπμαyinτGintoGαG±GγosonGαnνGαGvπμtorGγosonGinGtψπGOGnuG
ovπrlinπ{nu}mαtψrm{q}ovπrlinπ{mαtψrm{q}}GPGρinαlGstαtπUGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 6
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137 vπαsurπmπntGoρGtψπGmαssGoρGtψπGtopGquαrkGinGνπμαysGwitψGαGsVˇ�GmπsonGinGppGμollisionsGαtGaG}π’UG
JournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 5

136 |παrμψGρorGsupπrsymmπtryGinGρinαlGstαtπsGwitψGpψotonsGαnνGmissinτGtrαnsvπrsπGmomπntumGinG
protonTprotonGμollisionsGαtGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 5

135 vπαsurπmπntGoρGtψπGinμlusivπGπnπrτyGspπμtrumGinGtψπGvπryGρorwαrνGνirπμtionGinGprotonTprotonG
μollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 5

134 lompαrisonGoρGtψπG±V˛‡GQGRGjπtsGtoG˛‡GRGjπtsGμrossGsπμtionsGinGppGμollisionsGαtGOGsqrt{s}faGPG}π’UGJournalp
ofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 5

133 }αuGuπptonG{πμonstruμtionGαnνGrνπntiρiμαtionGwitψGtψπGj}uj|GmπtπμtorGαtGtψπGuqlUGNuclearpPhysics,p
SectionpB,pProceedingspSupplementsSG2009SGXabSGZW]TZXW 5

132 vπαsurπmπntGoρGπnπrτyGρlowGαtGlαrτπGpsπuνorαpiνitiπsGinGppGμollisionsGαtGOGsqrtG{s}GfGWU{b}GPGαnνG_G
}π’G2011SGYWXXSGX 5

131
|παrμψGρorGαGψπαvyGpsπuνosμαlαrGqiττsGγosonGνπμαyinτGintoGαGXY]Gpπ’GqiττsGγosonGαnνGαG±GγosonGinG
ρinαlGstαtπsGwitψGtwoGtαuGαnνGtwoGliτψtGlπptonsGαtGOGsqrt{s}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG
2020SGYWYWSGX

5.4 5

130 vπαsurπmπntsGoρGproνuμtionGμrossGsπμtionsGαnνGμonstrαintsGonGαnomαlousGtriplπGταuτπGμouplinτsG
αtUGEuropeanpPhysicalpJournalpCSG2021SGaXSGYWW 4.2 5

129 vπαsurπmπntGoρGtψπGqiττsGγosonGproνuμtionGrαtπGinGαssoμiαtionGwitψGtopGquαrksGinGρinαlGstαtπsGwitψG
πlπμtronsSGmuonsSGαnνGψανroniμαllyGνπμαyinτGtαuGlπptonsGαtUGEuropeanpPhysicalpJournalpCSG2021SGaXSGZ_a 4.2 5

128 vπαsurπmπntsGoρGproνuμtionGμrossGsπμtionsGoρGtψπGqiττsGγosonGinGtψπGρourTlπptonGρinαlGstαtπGinG
protonTprotonGμollisionsGαtUGEuropeanpPhysicalpJournalpCSG2021SGaXSG[aa 4.2 5

127 |παrμψGρorGrπsonαntGαnνGnonrπsonαntGnπwGpψπnomπnαGinGψiτψTmαssGνilπptonGρinαlGstαtπsGαtGOGsqrt{s}G
PGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2021SGYWYXSGX 5.4 5

126
|παrμψGρorGrπsonαnμπsGνπμαyinτGtoGαGpαirGoρGqiττsGγosonsGinGtψπGγOGovπrlinπ{mαtψrm{γ}}GPqOG
ovπrlinπ{mαtψrm{q}}GPâ��â�� ˛‰GρinαlGstαtπGinGprotonTprotonGμollisionsGαtGOGsqrt{s}GPGfGXZG}π’UGJournalpofpHighp
EnergypPhysicsSG2019SGYWXbSGX

5.4 5

125 |παrμψGρorGtopGsquαrkGpαirGproνuμtionGusinτGνilπptonGρinαlGstαtπsGinGμollisionGναtαGμollπμtπνGαtUG
EuropeanpPhysicalpJournalpCSG2021SGaXSGZ 4.2 5

124 vπαsurπmπntGoρGtψπGτroomπνGjπtGmαssGinGyγyγGαnνGppGμollisionsGαtGOGsqrt{s≥{mαtψrm{ww}}}f]UWYGPG
}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 5

123 vπαsurπmπntGoρGtψπGproνuμtionGμrossGsπμtionGρorGsinτlπGtopGquαrksGinGαssoμiαtionGwitψG–GγosonsGinG
protonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 5

122 vπαsurπmπntGoρGtψπGμrossGsπμtionGinGppGμollisionsGαtGαnνGvαliναtionGoρGlπptonGαnαlysisGtπμψniquπsUG
EuropeanpPhysicalpJournalpCSG2018SG_aSG_Wa 4.2 5

121 |παrμψGρorGαGlowTmαssGˇ�â��ˇ�RGrπsonαnμπGinGαssoμiαtionGwitψGαGγottomGquαrkGinGprotonTprotonG
μollisionsGαtGOGsqrt{s}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 4

120 |παrμψGρorGtψπGpαirGproνuμtionGoρGliτψtGtopGsquαrksGinGtψπGπ´–˛…hGρinαlGstαtπGinGprotonTprotonGμollisionsG
αtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 4
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119
|παrμψGρorGnonrπsonαntGqiττsGγosonGpαirGproνuμtionGinGtψπGOG
mαtψrm{γ}ovπrlinπ{mαtψrm{γ}}mαtψrm{γ}ovπrlinπ{mαtψrm{γ}}GPGρinαlGstαtπGαtGOGsqrt{s}GPGfGXZG}π’UG
JournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX

5.4 4

118 |tuνyGoρGtψπGunνπrlyinτGπvπntGinGtopGquαrkGpαirGproνuμtionGinGμollisionsGαtGXZUGEuropeanpPhysicalp
JournalpCSG2019SG_bSGXYZ 4.2 4

117 vπαsurπmπntGoρGνiρρπrπntiαlGμrossGsπμtionsGρorGinμlusivπGisolαtπνTpψotonGαnνGpψotonRjπtG
proνuμtionGinGprotonTprotonGμollisionsGαtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGYW 4.2 4

116 mistriγutionsGoρGtopoloτiμαlGoγsπrvαγlπsGinGinμlusivπGtψrππTGαnνGρourTjπtGπvπntsGinGppGμollisionsGαtG
[oormulαcGsππGtπxt−[oormulαcGsππGtπxt−UGEuropeanpPhysicalpJournalpCSG2015SG_]SGZWY 4.2 4

115 nviνπnμπGρorGOtπxtG{–}tπxtG{–}PGproνuμtionGρromGνouγlπTpαrtonGintπrαμtionsGinGprotonâ��protonG
μollisionsGαtGOsqrt{s}GfGXZGStπxtG{}π’}GPUGEuropeanpPhysicalpJournalpCSG2020SGaWSGX 4.2 4

114 |tuνyGoρGνijπtGπvπntsGwitψGαGlαrτπGrαpiνityGταpGγπtwππnGtψπGtwoGlπανinτGjπtsGinGppGμollisionsGαtUG
EuropeanpPhysicalpJournalpCSG2018SG_aSGY[Y 4.2 4

113 ysπuνorαpiνityGνistriγutionsGoρGμψαrτπνGψανronsGinGprotonTlπανGμollisionsGαtGOG
sqrt{s≥{mαtψrm{ww}}}f]UWYGPGαnνGaUX^G}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 4

112
|παrμψGρorGsupπrsymmπtryGinGπvπntsGwitψGαtGlπαstGtψrππGπlπμtronsGorGmuonsSGjπtsSGαnνGmissinτG
trαnsvπrsπGmomπntumGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX

5.4 4

111 |παrμψGρorGαG–hGγosonGνπμαyinτGtoGαGvπμtorTlikπGquαrkGαnνGαGtopGorGγottomGquαrkGinGtψπGαllTjπtsGρinαlG
stαtπUGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 4

110 |παrμψGρorGαGψπαvyGrπsonαnμπGνπμαyinτGtoGαGtopGquαrkGαnνGαGvπμtorTlikπGtopGquαrkGαtGOGsqrt{s}fXZGPG
}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 4

109 rmplπmπntαtionGoρGtψπGναtαGαμquisitionGsystπmGρorGtψπGxvπrlαpGvuonG}rαμkGoinνπrGinGtψπGlv|G
πxpπrimπntUGJournalpofpInstrumentationSG2017SGXYSGlWXW]WTlWXW]W 1 4

108 |παrμψGρorGψiτψTmαssG±˛‡GrπsonαnμπsGinGπRπâ��˛‡GαnνG˛…GRG˛…Gâ��˛‡GρinαlGstαtπsGinGprotonTprotonGμollisionsGαtGOG
sqrt{s}faGPGαnνGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 4

107 |παrμψGρorGlyGviolαtionGinGOGtovπrlinπ{t}GPGproνuμtionGαnνGνπμαyGinGprotonTprotonGμollisionsGαtGOG
sqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 4

106 vπαsurπmπntGoρGνiρρπrπntiαlGμrossGsπμtionsGαnνGμψαrτπGrαtiosGρorGTμψαnnπlGsinτlπGtopGquαrkG
proνuμtionGinGprotonTprotonGμollisionsGαtUGEuropeanpPhysicalpJournalpCSG2020SGaWSGZ_W 4.2 4

105 vπαsurπmπntGoρGquαrkTGαnνGτluonTlikπGjπtGρrαμtionsGusinτGjπtGμψαrτπGinGyγyγGαnνGppGμollisionsGαtG
]UWYG}π’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 4

104
|παrμψGρorGnonrπsonαntGqiττsGγosonGpαirGproνuμtionGinGρinαlGstαtπsGwitψGtwoGγottomGquαrksGαnνG
twoGpψotonsGinGprotonTprotonGμollisionsGαtGOGsqrt{s}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2021SG
YWYXSGX

5.4 4

103 |παrμψGρorGnπwGpψysiμsGinGtopGquαrkGproνuμtionGwitψGαννitionαlGlπptonsGinGprotonTprotonGμollisionsG
αtGOGsqrt{s}GPGfGXZG}π’GusinτGπρρπμtivπGρiπlνGtψπoryUGJournalpofpHighpEnergypPhysicsSG2021SGYWYXSGX 5.4 4

102 vπαsurπmπntGoρGπlπμtrowπαkGproνuμtionGoρGαG–GγosonGαnνGtwoGρorwαrνGjπtsGinGprotonTprotonG
μollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 4
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101 jzimutψαlGμorrπlαtionsGρorGinμlusivπGYTjπtSGZTjπtSGαnνG[TjπtGπvπntsGinGppGμollisionsGαtGOsqrt{s}fGXZ~ψγoxG
{}π’}PUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX 4.2 4

100 v~|ilcGαGmoνπlTunspπμiρiμGsπαrμψGρorGnπwGpψysiμsGinGprotonTprotonGμollisionsGαtUGEuropeanpPhysicalp
JournalpCSG2021SGaXSG^Yb 4.2 4

99
|παrμψGρorGtψπGαssoμiαtπνGproνuμtionGoρGtψπGqiττsGγosonGαnνGαGvπμtorGγosonGinGprotonTprotonG
μollisionsGαtGOGsqrt{s}GPGfGXZG}π’GviαGqiττsGγosonGνπμαysGtoGˇ�GlπptonsUGJournalpofpHighpEnergypPhysicsSG
2019SGYWXbSGX

5.4 3

98 |παrμψGρorGνirπμtGpαirGproνuμtionGoρGsupπrsymmπtriμGpαrtnπrsGtoGtψπGlπptonGinGprotonTprotonG
μollisionsGαtUGEuropeanpPhysicalpJournalpCSG2020SGaWSGXab 4.2 3

97
vπαsurπmπntGoρGtψπGtopGquαrkGρorwαrνTγαμkwαrνGproνuμtionGαsymmπtryGαnνGtψπGαnomαlousG
μψromoπlπμtriμGαnνGμψromomατnπtiμGmomπntsGinGppGμollisionsGαtGOGsqrt{s}GPGfGXZG}π’UGJournalpofpHighp
EnergypPhysicsSG2020SGYWYWSGX

5.4 3

96
vπαsurπmπntGoρGtψπGinμlusivπGOGmαtψrm{t}ovπrlinπ{mαtψrm{t}}GPGμrossGsπμtionGinGppGμollisionsGαtGOG
sqrt{s}f]UWYGPG}π’GusinτGρinαlGstαtπsGwitψGαtGlπαstGonπGμψαrτπνGlπptonUGJournalpofpHighpEnergypPhysicsSG
2018SGYWXaSGX

5.4 3

95 |παrμψGρorG±±GrπsonαnμπsGinGtψπGYâ��Y˛‰GρinαlGstαtπGinGprotonTprotonGμollisionsGαtGXZG}π’UGJournalpofp
HighpEnergypPhysicsSG2018SGYWXaSGX 5.4 3

94 |παrμψGρorGpαirGproνuμtionGoρGπxμitπνGtopGquαrksGinGtψπGlπptonGRGjπtsGρinαlGstαtπUGJournalpofpHighp
EnergypPhysicsSG2014SGYWX[SGX 5.4 3

93 |παrμψGρorGtopGquαrkGpαrtnπrsGwitψGμψαrτπG]VZGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UG
JournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 3

92 |tuνyGoρGψανroniμGπvπntTsψαpπGvαriαγlπsGinGmultijπtGρinαlGstαtπsGinGppGμollisionsGαtGOGsqrt{s}GfG_GPG}π’UG
JournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 3

91 vπαsurπmπntGoρGtψπGμrossGsπμtionGρorGproνuμtionGoρGOGγovπrlinπGγG—GPGνπμαyinτGtoGmuonsGinGppG
μollisionsGαtGOGsqrtG{s}GfG_GPG}π’UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 3

90 mαtαGtrαnsρπrGsimulαtionGρorGtψπG{ylGmuonGtriττπrGoρGtψπGlv|GπxpπrimπntG2004SG 3

89
vπαsurπmπntsGoρGtψπGOmαtψrmG{p}mαtψrmG{p}riτψtαrrowGmαtψrm{±}mαtψrm{±}PGproνuμtionGμrossG
sπμtionGαnνGtψπGOmαtψrm{±}riτψtαrrowG[πllGPGγrαnμψinτGρrαμtionSGαnνGμonstrαintsGonGαnomαlousGtriplπG
ταuτπGμouplinτsGαtGOsqrt{s}GfGXZStπxtG{}π’}GPG2018SG_aSGX

3

88 lomγinπνGsπαrμψπsGρorGtψπGproνuμtionGoρGsupπrsymmπtriμGtopGquαrkGpαrtnπrsGinGprotonTprotonG
μollisionsGαtUGEuropeanpPhysicalpJournalpCSG2021SGaXSGb_W 4.2 3

87 |παrμψGρorGnπwGpαrtiμlπsGinGπvπntsGwitψGπnπrτπtiμGjπtsGαnνGlαrτπGmissinτGtrαnsvπrsπGmomπntumGinG
protonTprotonGμollisionsGαtGKKGsqrt{s}GKKGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2021SGYWYXSGX 5.4 3

86 vπαsurπmπntGoρGtψπGOGtovπrlinπ{t}GPGproνuμtionGμrossGsπμtionGinGtψπGνilπptonGμψαnnπlGinGppGμollisionsG
αtGOGsqrt{s}GPGfGaG}π’G2014SGYWX[SGX 3

85 mπpπnνπnμπGoρGinμlusivπGjπtGproνuμtionGonGtψπGαntiTk}GνistαnμπGpαrαmπtπrGinGppGμollisionsGαtGOG
sqrt{mαtψrm{s}}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 3

84 rnvπstiταtionGintoGtψπGπvπntTαμtivityGνπpπnνπnμπGoρGhOn|PGrπlαtivπGproνuμtionGinGprotonTprotonG
μollisionsGαtGOGsqrt{s}GPGfG_G}π’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 3
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83 jGmππpGwπurαlGwπtworkGρorG|imultαnπousGnstimαtionGoρGγGsπtGnnπrτyGαnνG{πsolutionUGComputingp
andpSoftwarepforpBigpScienceSG2020SG[SGXW 6 3

82 vπαsurπmπntGoρGtψπGinμlusivπGαnνGνiρρπrπntiαlGqiττsGγosonGproνuμtionGμrossGsπμtionsGinGtψπG
lπptoniμG––GνπμαyGmoνπGαtGOGsqrt{s}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2021SGYWYXSGX 5.4 3

81 vπαsurπmπntsGoρGqiττsGγosonGproνuμtionGμrossGsπμtionsGαnνGμouplinτsGinGtψπGνipψotonGνπμαyG
μψαnnπlGαtGOGsqrt{mαtψrm{s}}GPGfGXZG}π’UGJournalpofpHighpEnergypPhysicsSG2021SGYWYXSGX 5.4 3

80 nvπntGsψαpπGvαriαγlπsGmπαsurπνGusinτGmultijπtGρinαlGstαtπsGinGprotonTprotonGμollisionsGαtGOG
sqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 3

79 |παrμψGρorGlπptonTρlαvorGviolαtinτGνπμαysGoρGψπαvyGrπsonαnμπsGαnνGquαntumGγlαμkGψolπsGtoGπ˛…GρinαlG
stαtπsGinGprotonTprotonGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 3

78 |παrμψGρorGμψαrτπνGqiττsGγosonsGproνuμπνGinGvπμtorGγosonGρusionGproμπssπsGαnνGνπμαyinτGintoG
vπμtorGγosonGpαirsGinGprotonTprotonGμollisionsGαtUGEuropeanpPhysicalpJournalpCSG2021SGaXSG_YZ 4.2 3

77 |παrμψGρorGrπsonαntGproνuμtionGoρGsπμonνTτπnπrαtionGslπptonsGwitψGsαmπTsiτnGνimuonGπvπntsGinG
protonTprotonGμollisionsGαtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGZW] 4.2 2

76 |παrμψGρorGsupπrsymmπtryGinGπvπntsGwitψGαGpψotonSGαGlπptonSGαnνGmissinτGtrαnsvπrsπGmomπntumGinG
protonTprotonGμollisionsGαtGOGsqrt{s}GfGXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 2

75 |παrμψGρorGνπμαysGoρGtψπGXY]Gpπ’GqiττsGγosonGintoGαG±GγosonGαnνGαGˇ�GorGhGmπsonUGJournalpofpHighp
EnergypPhysicsSG2020SGYWYWSGX 5.4 2

74
mπtπrminαtionGoρGtψπGstronτGμouplinτGμonstαntG˛–|Om±PGρromGmπαsurπmπntsGoρGinμlusivπG–´–GαnνG±G
γosonGproνuμtionGμrossGsπμtionsGinGprotonTprotonGμollisionsGαtGOGsqrt{mαtψrm{s}}GPGfG_GαnνGaG}π’UG
JournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX

5.4 2

73
|παrμψGρorGnπwGpψπnomπnαGinGρinαlGstαtπsGwitψGtwoGoppositπTμψαrτπSGsαmπTρlαvorGlπptonsSGjπtsSGαnνG
missinτGtrαnsvπrsπGmomπntumGinGppGμollisionsGαtGOGsqrt{s}fXZGPG}π’UGJournalpofpHighpEnergypPhysicsSG
2018SGYWXaSGX

5.4 2

72 vπαsurπmπntGoρGνiρρπrπntiαlGμrossGsπμtionsGinGtψπGkinπmαtiμGαnτulαrGvαriαγlπGhQGρorGinμlusivπG±G
γosonGproνuμtionGinGppGμollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 2

71 |παrμψGρorGναrkGmαttπrGpαrtiμlπsGinGprotonTprotonGμollisionsGαtGOGsqrt{s}faGPG}π’GusinτGtψπGrαzorG
vαriαγlπsUGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 2

70 |παrμψGρorG–hGTgGtγGinGprotonTprotonGμollisionsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG
2016SGYWX^SGX 5.4 2

69 |παrμψGρorGtψπGproνuμtionGoρGαnGπxμitπνGγottomGquαrkGνπμαyinτGtoGt–GinGprotonTprotonGμollisionsGαtG
OGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 2

68
rnμlusivπGsπαrμψGρorGsupπrsymmπtryGinGppGμollisionsGαtGOGsqrt{s}fXZGPG}π’GusinτGrαzorGvαriαγlπsGαnνG
γoostπνGoγjπμtGiνπntiρiμαtionGinGzπroGαnνGonπGlπptonGρinαlGstαtπsUGJournalpofpHighpEnergypPhysicsSG
2019SGYWXbSGX

5.4 2

67 |παrμψGρorGπxμitπνGlπptonsGinGâ��â�� ˛‡GρinαlGstαtπsGinGprotonTprotonGμollisionsGαtGOGsqrt{mαtψrm{s}}fXZGPG
}π’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 2

66 vπαsurπmπntsGoρGtψπGppGTgG–˛‡˛‡GαnνGppGTgG±˛‡˛‡GμrossGsπμtionsGαnνGlimitsGonGαnomαlousGquαrtiμGταuτπG
μouplinτsGαtGOGsqrt{s}faGPG}π’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 2
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65 |παrμψGρorGnπwGpψπnomπnαGwitψGmultiplπGμψαrτπνGlπptonsGinGprotonâ��protonGμollisionsGαtGOsqrt{s}fG
XZPGOStπxtG{}π’}PUGEuropeanpPhysicalpJournalpCSG2017SG__SGX 4.2 2

64 xv}oGρirmwαrπGovπrviπwG2015SG 2
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