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limitsGonGμnomμlousGgμugτGπouplingsUGEuropeanpPhysicalpJournalpCSG2016SG_^SG[WX 4.2 38

384
lonstrμintsGonGpμrtonGρistriνutionGψunπtionsGμnρGτxtrμπtionGoψGthτGstrongGπouplingGπonstμntGψromG
thτGinπlusivτGjτtGπrossGsτπtionGinGppGπollisionsGμtGℓoormulμcGsττGtτxt√ℓoormulμcGsττGtτxt√UGEuropeanp
PhysicalpJournalpCSG2015SG_]SGYaa

4.2 37

383 vτμsurτmτntGoψGthτGρiψψτrτntiμlGπrossGsτπtionGμnρGπhμrgτGμsymmτtryGψorGinπlusivτGℓoormulμcGsττG
tτxt√GproρuπtionGμtGℓoormulμcGsττGtτxt√G}τ’UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[^b 4.2 37

382 vτμsurτmτntGoψGμssoπiμtτρG–GRGπhμrmGproρuπtionGinGppGπollisionsGμtGOGsqrt{s}GPGfG_G}τ’UGJournalpofp
HighpEnergypPhysicsSG2014SGYWX[SGX 5.4 37

381 vτμsurτmτntGoψGpsτuρorμpiρityGρistriνutionsGoψGπhμrgτρGpμrtiπlτsGinGprotonâ��protonGπollisionsGμtG
Osqrt{s}GfGaPG}τ’GνyGthτGlv|GμnρG}x}nvGτxpτrimτntsUGEuropeanpPhysicalpJournalpCSG2014SG_[SGX 4.2 37

380 sτtGproρuπtionGinGτpGπollisionsGμtGlowGzGYGμnρGρτtτrminμtionGoψG˛–GsUGEuropeanpPhysicalpJournalpCSG
2010SG^_SGXTY[ 4.2 37

379 vτμsurτmτntsGoψGqiggsGνosonGpropτrtiτsGinGthτGρiphotonGρτπμyGπhμnnτlGinGprotonTprotonGπollisionsG
μtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 37

378 vτμsurτmτntGoψGpromptGμnρGnonpromptGπhμrmoniumGsupprτssionGinGπollisionsGμtG]UWYUGEuropeanp
PhysicalpJournalpCSG2018SG_aSG]Wb 4.2 37

377 sτtGproρuπtionGinGτpGπollisionsGμtGhighGzGYGμnρGρτtτrminμtionGoψG˛–GsUGEuropeanpPhysicalpJournalpCSG
2010SG^]SGZ^ZTZaZ 4.2 36

376 vτμsurτmτntGoψGthτGρouνlτTρiψψτrτntiμlGinπlusivτGjτtGπrossGsτπtionGinGprotonTprotonGπollisionsGμtG
ℓoormulμcGsττGtτxt√UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[]X 4.2 36

375 |τμrπhGψorGρisμppτμringGtrμπksGinGprotonTprotonGπollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergyp
PhysicsSG2015SGYWX]SGX 5.4 35

374 vτμsurτmτntGoψGρiψψτrτntiμlGπrossGsτπtionsGψorGqiggsGνosonGproρuπtionGinGthτGρiphotonGρτπμyG
πhμnnτlGinGppGπollisionsGμtGℓoormulμcGsττGtτxt√UGEuropeanpPhysicalpJournalpCSG2016SG_^SGXZ 4.2 35

373
|τμrπhGψorGthirρTgτnτrμtionGsπμlμrGlτptoquμrksGμnρGhτμvyGrightThμnρτρGnτutrinosGinGψinμlGstμtτsGwithG
twoGtμuGlτptonsGμnρGtwoGjτtsGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergyp
PhysicsSG2017SGYWX_SGX

5.4 35

372 vτμsurτmτntGoψGmGQ´–GmτsonGproρuπtionGμnρGρτtτrminμtionGoψGOoα{Y}^{πνμr{π}}PGμtGlowGzGYGinG
ρττpTinτlμstiπGsπμttτringGμtGqn{jUGEuropeanpPhysicalpJournalpCSG2011SG_XSGX 4.2 35
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371
vτμsurτmτntGμnρGzlmGμnμlysisGoψGρouνlτTρiψψτrτntiμlGinπlusivτGjτtGπrossGsτπtionsGinGppGπollisionsGμtG
OGsqrt{s}faGPG}τ’GμnρGπrossGsτπtionGrμtiosGtoGYU_^GμnρG_G}τ’UGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 34

370 |τμrπhGψorGnτwGphysiπsGinGsμmτTsignGρilτptonGτvτntsGinGprotonTprotonGπollisionsGμtGℓoormulμcGsττG
tτxt√UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[Zb 4.2 34

369 |τμrπhGψorGρτπμysGoψGstoppτρGlongTlivτρGpμrtiπlτsGproρuπτρGinGprotonTprotonGπollisionsGμtGℓoormulμcG
sττGtτxt√UGEuropeanpPhysicalpJournalpCSG2015SG_]SGX]X 4.2 33

368 |τμrπhτsGψorGthirρTgτnτrμtionGsquμrkGproρuπtionGinGψullyGhμρroniπGψinμlGstμtτsGinGprotonTprotonG
πollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 33

367 |τμrπhGψorGμGlightGπhμrgτρGqiggsGνosonGρτπμyingGtoGOGmμthrm{π}ovτrlinτ{mμthrm{s}}GPGinGppGπollisionsG
μtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGXTZ_ 5.4 33

366 rρτntiψiπμtionGtτπhniquτsGψorGhighlyGνoostτρG–GνosonsGthμtGρτπμyGintoGhμρronsUGJournalpofpHighp
EnergypPhysicsSG2014SGYWX[SGX 5.4 32

365 vτμsurτmτntGoψGthτGOGmμthrm{t}ovτrlinτ{mμthrm{t}}GPGproρuπtionGπrossGsτπtionGinGthτGτ˛…GπhμnnτlGinG
protonTprotonGπollisionsGμtGOGsqrt{s}f_GPGμnρGaG}τ’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 30

364 vτμsurτmτntGoψGthτGπrossGsτπtionGψorGρiψψrμπtivτGρττpTinτlμstiπGsπμttτringGwithGμGlτμρingGprotonGμtG
qn{jUGEuropeanpPhysicalpJournalpCSG2011SG_XSGX 4.2 30

363 vτμsurτmτntsGoψGthτGproρuπtionGπrossGsτπtionGμnρGthτGνrμnπhingGψrμπtionSGμnρGπonstrμintsGonG
μnomμlousGtriplτGgμugτGπouplingsGμtUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX^] 4.2 29

362 xνsτrvμtionGoψG±OX|PGpμirGproρuπtionGinGprotonTprotonGπollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX 5.4 29

361 vτμsurτmτntGoψGtopGquμrkTμntiquμrkGpμirGproρuπtionGinGμssoπiμtionGwithGμG–GorGZGνosonGinGppG
πollisionsGμtGℓoormulμcGsττGtτxt√ℓoormulμcGsττGtτxt√UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZW^W 4.2 29

360 vτμsurτmτntGoψGρiψψτrτntiμlGπrossGsτπtionsGψorGthτGproρuπtionGoψGμGpμirGoψGisolμtτρGphotonsGinGppG
πollisionsGμtGℓoormulμcGsττGtτxt√UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZXYb 4.2 29

359 |τμrπhGψorGvτπtorTlikτG}GμnρGkGquμrkGpμirsGinGψinμlGstμtτsGwithGlτptonsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofp
HighpEnergypPhysicsSG2018SGYWXaSGX 5.4 29

358 |τμrπhGψorGhτμvyGvμjorμnμGnτutrinosGinGτ´–τ´–RGjτtsGμnρGτ´–G˛…G´–RGjτtsGτvτntsGinGprotonTprotonG
πollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 28

357 |τμrπhGψorGlowGmμssGvτπtorGrτsonμnπτsGρτπμyingGintoGquμrkTμntiquμrkGpμirsGinGprotonTprotonG
πollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 28

356 vτμsurτmτntGoψGthτGproρuπtionGπrossGsτπtionSGthτGtopGquμrkGmμssSGμnρGthτGstrongGπouplingG
πonstμntGusingGρilτptonGτvτntsGinGppGπollisionsGμtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGZ^a 4.2 27

355 nviρτnπτGψorGτxπlusivτG˛‡˛‡GTgG–GRG–Gâ��GproρuπtionGμnρGπonstrμintsGonGμnomμlousGquμrtiπGgμugτG
πouplingsGinGppGπollisionsGμtGOGsqrt{s}f_GPGμnρGaG}τ’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 27

354 |τμrπhGψorGsinglτGtopGquμrkGproρuπtionGμtGqn{jUGPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsSG2009SG^_aSG[]WT[]a 4.2 27

(2009-2017)

7



353 vτμsurτmτntGoψGpromptGμnρGnonpromptGℓoormulμcGsττGtτxt√GproρuπtionGinGℓoormulμcGsττGtτxt√GμnρG
ℓoormulμcGsττGtτxt√GπollisionsGμtGℓoormulμcGsττGtτxt√UGEuropeanpPhysicalpJournalpCSG2017SG__SGY^b 4.2 26

352 vτμsurτmτntGoψGthτGπrossGsτπtionGμnρGμngulμrGπorrτlμtionsGψorGμssoπiμtτρGproρuπtionGoψGμGZGνosonG
withGνGhμρronsGinGppGπollisionsGμtGOGsqrt{s}GPGfG_G}τ’UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 26

351
|τμrπhGψorGμnomμlousG–tνGπouplingsGμnρGψlμvourTπhμngingGnτutrμlGπurrτntsGinGtTπhμnnτlGsinglτGtopG
quμrkGproρuπtionGinGppGπollisionsGμtGOGsqrt{s}f_GPGμnρGaG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 26

350 |τμrπhτsGψorGsupτrsymmτtryGusingGthτGvG}YGvμriμνlτGinGhμρroniπGτvτntsGproρuπτρGinGppGπollisionsGμtG
aG}τ’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 26

349 |τμrπhGψorGψirstGgτnτrμtionGlτptoquμrksGinGτpGπollisionsGμtGqn{jUGPhysicspLetters,pSectionpB:pNuclear,p
ElementarypParticlepandpHigh-EnergypPhysicsSG2011SG_W[SGZaaTZb^ 4.2 26

348 vτμsurτmτntGoψGthτGUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysics
SG2010SG^a^SGbXTXWW 4.2 26

347
vτμsurτmτntGoψGthτG–TνosonGhτliπityGinGtopTquμrkGρτπμysGψromGOGmμthrm{t}ovτrlinτ{mμthrm{t}}GPG
proρuπtionGinGlτptonRjτtsGτvτntsGinGppGπollisionsGμtGOGsqrt{s}f_GPG}τ’UGJournalpofpHighpEnergypPhysicsSG
2013SGYWXZSGX

5.4 25

346 |τμrπhGψorGtopGsquμrkGpμirGproρuπtionGinGppGπollisionsGμtGOGsqrt{s}fXZGPG}τ’GusingGsinglτGlτptonG
τvτntsUGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 25

345
vτμsurτmτntsGoψGthτGℓoormulμcGsττGtτxt√ℓoormulμcGsττGtτxt√GproρuπtionGπrossGsτπtionsGinGthτG
ℓoormulμcGsττGtτxt√GπhμnnτlGinGprotonTprotonGπollisionsGμtGℓoormulμcGsττGtτxt√GμnρGℓoormulμcGsττG
tτxt√GμnρGπomνinτρGπonstrμintsGonGtriplτGgμugτGπouplingsUGEuropeanpPhysicalpJournalpCSG2015SG_]SG]XX

4.2 25

344 lomνinτρGinπlusivτGρiψψrμπtivτGπrossGsτπtionsGmτμsurτρGwithGψorwμrρGprotonGspτπtromτtτrsGinGρττpG
inτlμstiπGτpGsπμttτringGμtGqn{jUGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 25

343 |τμrπhGψorGhτμvyGrτsonμnπτsGρτπμyingGtoGtwoGqiggsGνosonsGinGψinμlGstμtτsGπontμiningGψourGνGquμrksUG
EuropeanpPhysicalpJournalpCSG2016SG_^SGZ_X 4.2 25

342 vτμsurτmτntGoψGthτGwτμkGmixingGμnglτGusingGthτGψorwμrρTνμπkwμrρGμsymmτtryGoψGmrτllT±μnG
τvτntsGinGπollisionsGμtGaUGEuropeanpPhysicalpJournalpCSG2018SG_aSG_WX 4.2 25

341 |τμrπhGψorGπhμrgτρGqiggsGνosonsGinGthτGq´–GTgGˇ�´–˛‰ˇ�GρτπμyGπhμnnτlGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 24

340
lonstrμintsGonGthτGpv||vSGjv|kGmoρτlGμnρGonGothτrGmoρτlsGψromGthτGsτμrπhGψorGlongTlivτρG
πhμrgτρGpμrtiπlτsGinGprotonTprotonGπollisionsGμtGℓoormulμcGsττGtτxt√UGEuropeanpPhysicalpJournalpCSG
2015SG_]SGZY]

4.2 24

339 |τμrπhGψorGproρuπtionGoψGψourGtopGquμrksGinGψinμlGstμtτsGwithGsμmτTsignGorGmultiplτGlτptonsGinG
protonTprotonGπollisionsGμtUGEuropeanpPhysicalpJournalpCSG2020SGaWSG_] 4.2 24

338 vτμsurτmτntGoψGinπlusivτGjτtGproρuπtionGμnρGnuπlτμrGmoρiψiπμtionsGinGpyνGπollisionsGμtGℓoormulμcG
sττGtτxt√UGEuropeanpPhysicalpJournalpCSG2016SG_^SGZ_Y 4.2 24

337 sτtGμnρGunρτrlyingGτvτntGpropτrtiτsGμsGμGψunπtionGoψGπhμrgτρTpμrtiπlτGmultipliπityGinGprotonTprotonG
πollisionsGμtGℓoormulμcGsττGtτxt√UGEuropeanpPhysicalpJournalpCSG2013SG_ZSGY^_[ 4.2 24

336 rnπlusivτGmτμsurτmτntGoψGρiψψrμπtivτGρττpTinτlμstiπGsπμttτringGμtGqn{jUGEuropeanpPhysicalpJournalpC
SG2012SG_YSGX 4.2 24
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335 |tuρyGoψGπhμrmGψrμgmτntμtionGintoGmGQG´–GmτsonsGinGρττpTinτlμstiπGsπμttτringGμtGqn{jUGEuropeanp
PhysicalpJournalpCSG2009SG]bSG]abT^W^ 4.2 24

334 lomνinμtionGμnρGzlmGμnμlysisGoψGπhμrmGμnρGντμutyGproρuπtionGπrossTsτπtionGmτμsurτmτntsGinG
ρττpGinτlμstiπGτpGsπμttτringGμtGqn{jUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX 4.2 24

333 |τμrπhGψorGρisμppτμringGtrμπksGμsGμGsignμturτGoψGnτwGlongTlivτρGpμrtiπlτsGinGprotonTprotonGπollisionsG
μtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 24

332 vτμsurτmτntGoψGmultijτtGproρuπtionGinGO{τHHdp}PGπollisionsGμtGhighGOvμrvτπ{z^Y}PGμnρGρτtτrminμtionG
oψGthτGstrongGπouplingGOvμrvτπ{{μlphμGαs}}GPUGEuropeanpPhysicalpJournalpCSG2015SG_]SGX 4.2 23

331 yτrψormμnπτGoψGthτGlv|GuτvτlTXGtriggτrGinGprotonTprotonGπollisionsGμtGâ��sGfGXZG}τ’UGJournalpofp
InstrumentationSG2020SGX]SGyXWWX_TyXWWX_ 1 23

330 |τμrπhGψorG–hGTgGtνGρτπμysGinGthτGlτptonGRGjτtsGψinμlGstμtτGinGppGπollisionsGμtGOGsqrt{s}GPGfGaG}τ’UGJournalp
ofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 23

329 miψψrμπtivτGρijτtGphotoproρuπtionGinGτpGπollisionsGμtGqn{jUGEuropeanpPhysicalpJournalpCSG2010SG_WSGX]TZ_ 4.2 23

328 |τμrπhGψorGthirρTgτnτrμtionGsπμlμrGlτptoquμrksGρτπμyingGtoGμGtopGquμrkGμnρGμGlτptonGμtUGEuropeanp
PhysicalpJournalpCSG2018SG_aSG_W_ 4.2 23

327
nviρτnπτGψorGμssoπiμtτρGproρuπtionGoψGμGqiggsGνosonGwithGμGtopGquμrkGpμirGinGψinμlGstμtτsGwithG
τlτπtronsSGmuonsSGμnρGhμρroniπμllyGρτπμyingGˇ�GlτptonsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX

5.4 23

326 vτμsurτmτntGoψGthτGℓoormulμcGsττGtτxt√GproρuπtionGπrossGsτπtionGusingGτvτntsGinGthτGℓoormulμcGsττG
tτxt√GψinμlGstμtτGinGppGπollisionsGμtGℓoormulμcGsττGtτxt√UGEuropeanpPhysicalpJournalpCSG2017SG__SGX_Y 4.2 22

325 |τμrπhGψorGμGnτwGsπμlμrGrτsonμnπτGρτπμyingGtoGμGpμirGoψGZGνosonsGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 22

324 |τμrπhGψorGρμrkGmμttτrGproρuπτρGinGμssoπiμtionGwithGhτμvyTψlμvorGquμrkGpμirsGinGprotonTprotonG
πollisionsGμtUGEuropeanpPhysicalpJournalpCSG2017SG__SGa[] 4.2 22

323
|τμrπhGψorGphysiπsGντyonρGthτGstμnρμrρGmoρτlGinGτvτntsGwithGtwoGlτptonsSGjτtsSGμnρGmissingG
trμnsvτrsτGmomτntumGinGppGπollisionsGμtGOGsqrt{s}GPGfGaG}τ’UGJournalpofpHighpEnergypPhysicsSG2015SG
YWX]SGX

5.4 22

322
vτμsurτmτntGoψGthτG–ZGproρuπtionGπrossGsτπtionGinGppGπollisionsGμtGℓoormulμcGsττGtτxt√GμnρG
aℓoormulμcGsττGtτxt√GμnρGsτμrπhGψorGμnomμlousGtriplτGgμugτGπouplingsGμtGℓoormulμcGsττGtτxt√UG
EuropeanpPhysicalpJournalpCSG2017SG__SGYZ^

4.2 21

321
jGsτμrπhGψorGnτwGphτnomτnμGinGppGπollisionsGμtGℓoormulμcGsττGtτxt√GinGψinμlGstμtτsGwithGmissingG
trμnsvτrsτGmomτntumGμnρGμtGlτμstGonτGjτtGusingGthτGℓoormulμcGsττGtτxt√GvμriμνlτUGEuropeanpPhysicalp
JournalpCSG2017SG__SGYb[

4.2 21

320 vτμsurτmτntGoψGτlτπtrowτμkGproρuπtionGoψGtwoGjτtsGinGμssoπiμtionGwithGμGZGνosonGinGprotonTprotonG
πollisionsGμtGℓoormulμcGsττGtτxt√UGEuropeanpPhysicalpJournalpCSG2015SG_]SG^^ 4.2 21

319 lorrτlμtionsGντtwττnGjτtsGμnρGπhμrgτρGpμrtiπlτsGinGyνyνGμnρGppGπollisionsGμtGOG
sqrt{sα{mμthrm{ww}}}fYU_^GPG}τ’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 21

318 vτμsurτmτntGoψGthτGℓoormulμcGsττGtτxt√GproρuπtionGπrossGsτπtionGinGthτGμllTjτtsGψinμlGstμtτGinGppG
πollisionsGμtGℓoormulμcGsττGtτxt√ℓoormulμcGsττGtτxt√UGEuropeanpPhysicalpJournalpCSG2016SG_^SGXYa 4.2 21

(2016-2009)
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317 vτμsurτmτntGoψGthτGproρuπtionGπrossGsτπtionsGψorGμGZGνosonGμnρGonτGorGmorτGνGjτtsGinGppGπollisionsG
μtGOGsqrt{s}GPGfG_G}τ’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 21

316 vτμsurτmτntGoψGthτGtopTquμrkGmμssGinGμllTjτtsGℓoormulμcGsττGtτxt√GτvτntsGinGppGπollisionsGμtG
ℓoormulμcGsττGtτxt√G}τ’UGEuropeanpPhysicalpJournalpCSG2014SG_[SGY_]a 4.2 21

315
|τμrπhGψorGphysiπsGντyonρGthτGstμnρμrρGmoρτlGinGτvτntsGwithGtwoGlτptonsGoψGsμmτGsignSGmissingG
trμnsvτrsτGmomτntumSGμnρGjτtsGinGprotonTprotonGπollisionsGμtUGEuropeanpPhysicalpJournalpCSG2017SG
__SG]_a

4.2 21

314 |τμrπhGψorGlightGνosonsGinGρτπμysGoψGthτGXY]Gpτ’GqiggsGνosonGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 21

313 jGgτnτrμlGsτμrπhGψorGnτwGphτnomτnμGμtGqn{jUGPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsSG2009SG^_[SGY]_TY^a 4.2 21

312 vτμsurτmτntGoψGtrμnsvτrsτGmomτntumGrτlμtivτGtoGρijτtGsystτmsGinGyνyνGμnρGppGπollisionsGμtGOG
sqrt{sα{mμthrm{ww}}}fYU_^GPG}τ’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 21

311 |τμrπhGψorGsupτrsymmτtryGinGprotonTprotonGπollisionsGμtGXZG}τ’GinGψinμlGstμtτsGwithGjτtsGμnρGmissingG
trμnsvτrsτGmomτntumUGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 21

310 |τμrπhGψorGhighGmμssGρijτtGrτsonμnπτsGwithGμGnτwGνμπkgrounρGprτρiπtionGmτthoρGinGprotonTprotonG
πollisionsGμtGOGsqrt{s}GPGfGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 20

309
vτμsurτmτntGoψGℓoormulμcGsττGtτxt√GproρuπtionGwithGμρρitionμlGjτtGμπtivitySGinπluρingGℓoormulμcGsττG
tτxt√GquμrkGjτtsSGinGthτGρilτptonGρτπμyGπhμnnτlGusingGppGπollisionsGμtGℓoormulμcGsττGtτxt√UGEuropeanp
PhysicalpJournalpCSG2016SG_^SGZ_b

4.2 20

308 |τμrπhGψorGstμnρμrρGmoρτlGproρuπtionGoψGψourGtopGquμrksGwithGsμmτTsignGμnρGmultilτptonGψinμlG
stμtτsGinGprotonTprotonGπollisionsGμtUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX[W 4.2 20

307 |τμrπhGψorGμGhτμvyGpsτuρosπμlμrGνosonGρτπμyingGtoGμGZGμnρGμGqiggsGνosonGμtUGEuropeanpPhysicalp
JournalpCSG2019SG_bSG]^[ 4.2 20

306
|τμrπhGψorGpμirGproρuπtionGoψGvτπtorTlikτG}GμnρGkGquμrksGinGsinglτTlτptonGψinμlGstμtτsGusingGνoostτρG
jτtGsuνstruπturτGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG
2017SGYWX_SGX

5.4 20

305 |τμrπhGψorGhτμvyGrτsonμnπτsGthμtGρτπμyGintoGμGvτπtorGνosonGμnρGμGqiggsGνosonGinGhμρroniπGψinμlG
stμtτsGμtUGEuropeanpPhysicalpJournalpCSG2017SG__SG^Z^ 4.2 20

304 qiggsGπhμrμπtτrisμtionGinGthτGprτsτnπτGoψGthτorτtiπμlGunπτrtμintiτsGμnρGinvisiνlτGρτπμysUGEuropeanp
PhysicalpJournalpCSG2017SG__SGX 4.2 20

303 |τμrπhGψorGμnomμlousGsinglτGtopGquμrkGproρuπtionGinGμssoπiμtionGwithGμGphotonGinGppGπollisionsGμtGOG
sqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 20

302 |τμrπhGψorGμGhτμvyGrightThμnρτρG–GνosonGμnρGμGhτμvyGnτutrinoGinGτvτntsGwithGtwoGsμmτTψlμvorG
lτptonsGμnρGtwoGjτtsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 20

301 |τμrπhGψorGthτGψlμvorTπhμngingGnτutrμlGπurrτntGintτrμπtionsGoψGthτGtopGquμrkGμnρGthτGqiggsGνosonG
whiπhGρτπμysGintoGμGpμirGoψGνGquμrksGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 20

300
vτμsurτmτntsGoψGthτGℓoormulμcGsττGtτxt√GproρuπtionGπrossGsτπtionGinGlτptonRjτtsGψinμlGstμtτsGinGppG
πollisionsGμtGaGℓoormulμcGsττGtτxt√GμnρGrμtioGoψGaGtoG_´ ℓoormulμcGsττGtτxt√GπrossGsτπtionsUGEuropeanp
PhysicalpJournalpCSG2017SG__SGX]

4.2 19

RomanuKogler
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299 vτμsurτmτntGoψGthτG–GνosonGhτliπityGinGτvτntsGwithGμGsinglτGrτπonstruπtτρGtopGquμrkGinGppG
πollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 19

298
|τμrπhGψorGrτsonμntGμnρGnonrτsonμntGqiggsGνosonGpμirGproρuπtionGinGthτGOG
mμthrm{ν}ovτrlinτ{mμthrm{ν}}mμthit{τllGnuGτllGnuG}GPGψinμlGstμtτGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX

5.4 19

297 |τμrπhGψorGmμssivτG–qGrτsonμnπτsGρτπμyingGintoGthτGℓoormulμcGsττGtτxt√GψinμlGstμtτGμtGℓoormulμcGsττG
tτxt√ℓoormulμcGsττGtτxt√UGEuropeanpPhysicalpJournalpCSG2016SG_^SGYZ_ 4.2 19

296 vτμsurτmτntGoψGτxπlusivτGphotoproρuπtionGψromGprotonsGinGyνGπollisionsGμtUGEuropeanpPhysicalp
JournalpCSG2019SG_bSGY__ 4.2 19

295 |τμrπhGψorGhτμvyGrτsonμnπτsGρτπμyingGtoGtμuGlτptonGpμirsGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZG
PG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 19

294 |τμrπhGψorGmμssivτGrτsonμnπτsGρτπμyingGintoG––SG–ZGorGZZGνosonsGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 19

293 |τμrπhGψorGthirρTgτnτrμtionGsπμlμrGlτptoquμrksGinGthτGtˇ�GπhμnnτlGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 19

292 vτμsurτmτntGoψGρiψψτrτntiμlGπrossGsτπtionsGψorGνosonGproρuπtionGinGμssoπiμtionGwithGjτtsGinG
protonTprotonGπollisionsGμtUGEuropeanpPhysicalpJournalpCSG2018SG_aSGb^] 4.2 19

291 |τμrπhGψorGnτwGphysiπsGinGρijτtGμngulμrGρistriνutionsGusingGprotonTprotonGπollisionsGμtGμnρG
πonstrμintsGonGρμrkGmμttτrGμnρGothτrGmoρτlsUGEuropeanpPhysicalpJournalpCSG2018SG_aSG_ab 4.2 19

290 |τμrπhGψorGlτptonGψlμvourGviolμtingGρτπμysGoψGthτGqiggsGνosonGtoG˛…ˇ�GμnρGτˇ�GinGprotonTprotonG
πollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 19

289 |τμrπhGψorGvτπtorTlikτGquμrksGinGτvτntsGwithGtwoGoppositτlyGπhμrgτρGlτptonsGμnρGjτtsGinG
protonTprotonGπollisionsGμtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGZ^[ 4.2 18

288 |tuρyGoψGZGproρuπtionGinGyνyνGμnρGppGπollisionsGμtGOGsqrt{sα{mμthrm{ww}}}fYU_^GPG}τ’GinGthτGρimuonG
μnρGρiτlτπtronGρτπμyGπhμnnτlsUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 18

287 xνsτrvμtionGoψGtopGquμrkGpμirsGproρuπτρGinGμssoπiμtionGwithGμGvτπtorGνosonGinGppGπollisionsGμtGOG
sqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 18

286
|τμrπhGψorGhτμvyGnτutrinosGμnρGthirρTgτnτrμtionGlτptoquμrksGinGhμρroniπGstμtτsGoψGtwoGˇ�GlτptonsG
μnρGtwoGjτtsGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SG
YWXbSGX

5.4 18

285 UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 18

284 |τμrπhGψorGρirτπtGproρuπtionGoψGsupτrsymmτtriπGpμrtnτrsGoψGthτGtopGquμrkGinGthτGμllTjτtsGψinμlGstμtτG
inGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 18

283
|τμrπhGψorGhτμvyGnτutrinosGorGthirρTgτnτrμtionGlτptoquμrksGinGψinμlGstμtτsGwithGtwoGhμρroniπμllyG
ρτπμyingGˇ�GlτptonsGμnρGtwoGjτtsGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX

5.4 18

282 |τμrπhGψorGnτutrμlGv||vGqiggsGνosonsGρτπμyingGintoGμGpμirGoψGνottomGquμrksUGJournalpofpHighp
EnergypPhysicsSG2015SGYWX]SGX 5.4 18

(2015-2015)
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281 vτμsurτmτntGoψGρijτtGproρuπtionGinGρiψψrμπtivτGρττpTinτlμstiπGsπμttτringGwithGμGlτμρingGprotonGμtG
qn{jUGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 18

280 yromptGphotonsGinGphotoproρuπtionGμtGqn{jUGEuropeanpPhysicalpJournalpCSG2010SG^^SGX_TZZ 4.2 18

279 |τμrπhGψorGhτμvyGqiggsGνosonsGρτπμyingGtoGμGtopGquμrkGpμirGinGprotonTprotonGπollisionsGμtGOGsqrt{s}GPG
fGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 18

278 vτμsurτmτntGoψGthτGπrossGsτπtionGψorGtopGquμrkGpμirGproρuπtionGinGμssoπiμtionGwithGμG–GorGZGνosonG
inGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 18

277
|τμrπhGψorGOGmμthrm{t}ovτrlinτ{mμthrm{t}}mμthrm{q}GPGproρuπtionGinGthτGOGmμthrm{q}toG
mμthrm{ν}ovτrlinτ{mμthrm{ν}}GPGρτπμyGπhμnnτlGwithGlτptoniπGOGmμthrm{t}ovτrlinτ{mμthrm{t}}GPG
ρτπμysGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX

5.4 17

276 |τμrπhGψorGnτwGphysiπsGinGτvτntsGwithGμGlτptoniπμllyGρτπμyingGZGνosonGμnρGμGlμrgτGtrμnsvτrsτG
momτntumGimνμlμnπτGinGprotonTprotonGπollisionsGμtGfGXZUGEuropeanpPhysicalpJournalpCSG2018SG_aSGYbX 4.2 17

275 vτμsurτmτntGoψGthτGinπlusivτGjτtGπrossGsτπtionGinGppGπollisionsGμtGOsqrt{s}GfGYU_^StτxtG{}τ’}PUG
EuropeanpPhysicalpJournalpCSG2016SG_^SGX 4.2 17

274
|τμrπhGψorGOGmμthrm{t}ovτrlinτ{mμthrm{t}}GPGrτsonμnπτsGinGhighlyGνoostτρGlτptonRjτtsGμnρGψullyG
hμρroniπGψinμlGstμtτsGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG
2017SGYWX_SGX

5.4 17

273 |τμrπhτsGψorGpμirGproρuπtionGoψGthirρTgτnτrμtionGsquμrksGinGℓoormulμcGsττGtτxt√ℓoormulμcGsττGtτxt√G
ppGπollisionsUGEuropeanpPhysicalpJournalpCSG2017SG__SGZY_ 4.2 17

272 |τμrπhGψorGthτGproρuπtionGoψGρμrkGmμttτrGinGμssoπiμtionGwithGtopTquμrkGpμirsGinGthτGsinglτTlτptonG
ψinμlGstμtτGinGprotonTprotonGπollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 17

271
vτμsurτmτntGoψGρouνlτTρiψψτrτntiμlGπrossGsτπtionsGψorGtopGquμrkGpμirGproρuπtionGinGppGπollisionsGμtG
ℓoormulμcGsττGtτxt√ℓoormulμcGsττGtτxt√GμnρGimpμπtGonGpμrtonGρistriνutionGψunπtionsUGEuropeanp
PhysicalpJournalpCSG2017SG__SG[]b

4.2 16

270 |τμrπhτsGψorGphysiπsGντyonρGthτGstμnρμrρGmoρτlGwithGthτGvμriμνlτGinGhμρroniπGψinμlGstμtτsGwithGμnρG
withoutGρisμppτμringGtrμπksGinGprotonTprotonGπollisionsGμtUGEuropeanpPhysicalpJournalpCSG2020SGaWSGZ 4.2 16

269 |τμrπhGψorGnτwGphysiπsGwithGthτGvG}YGvμriμνlτGinGμllTjτtsGψinμlGstμtτsGproρuπτρGinGppGπollisionsGμtGOG
sqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 16

268
|τμrπhGψorGμGvτryGlightGwv||vGqiggsGνosonGproρuπτρGinGρτπμysGoψGthτGXY]Gpτ’GsπμlμrGνosonGμnρG
ρτπμyingGintoGˇ�GlτptonsGinGppGπollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2016SG
YWX^SGX

5.4 16

267 vτμsurτmτntGoψG–ZGμnρGZZGproρuπtionGinGppGπollisionsGμtGℓoormulμcGsττGtτxt√GinGψinμlGstμtτsGwithG
νTtμggτρGjτtsUGEuropeanpPhysicalpJournalpCSG2014SG_[SGYb_Z 4.2 16

266 |τμrπhGψorGvτπtorTlikτG}GquμrksGρτπμyingGtoGtopGquμrksGμnρGqiggsGνosonsGinGthτGμllThμρroniπGπhμnnτlG
usingGjτtGsuνstruπturτUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 16

265
|τμrπhGψorGμGπhμrgτρGqiggsGνosonGρτπμyingGintoGtopGμnρGνottomGquμrksGinGτvτntsGwithGτlτπtronsGorG
muonsGinGprotonTprotonGπollisionsGμtGOGsqrt{mμthrm{s}}GPGfGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG
2020SGYWYWSGX

5.4 16

264 |τμrπhGψorGρμrkGmμttτrGμnρGunpμrtiπlτsGinGτvτntsGwithGμGZGνosonGμnρGmissingGtrμnsvτrsτGmomτntumG
inGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 16
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263 |τμrπhGψorGμGπhμrgτρGqiggsGνosonGρτπμyingGtoGπhμrmGμnρGνottomGquμrksGinGprotonTprotonGπollisionsG
μtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 16

262 |τμrπhGψorGρμrkGmμttτrGinGτvτntsGwithGτnτrgτtiπSGhμρroniπμllyGρτπμyingGtopGquμrksGμnρGmissingG
trμnsvτrsτGmomτntumGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 16

261
vτμsurτmτntsGoψGOGmμthrm{t}ovτrlinτ{mμthrm{t}}GPGρiψψτrτntiμlGπrossGsτπtionsGinGprotonTprotonG
πollisionsGμtGOGsqrt{mμthrm{s}}fXZGPG}τ’GusingGτvτntsGπontμiningGtwoGlτptonsUGJournalpofpHighpEnergyp
PhysicsSG2019SGYWXbSGX

5.4 15

260 vτμsurτmτntsGoψGthτGμssoπiμtτρGproρuπtionGoψGμGZGνosonGμnρGνGjτtsGinGppGπollisionsGμtUGEuropeanp
PhysicalpJournalpCSG2017SG__SG_]X 4.2 15

259
vτμsurτmτntGoψGρiψψτrτntiμlGμnρGintτgrμtτρGψiρuπiμlGπrossGsτπtionsGψorGqiggsGνosonGproρuπtionGinG
thτGψourTlτptonGρτπμyGπhμnnτlGinGppGπollisionsGμtGOGsqrt{s}f_GPGμnρGaG}τ’UGJournalpofpHighpEnergyp
PhysicsSG2016SGYWX^SGX

5.4 15

258 |τμrπhGψorGnτwGpμrtiπlτsGρτπμyingGtoGμGjτtGμnρGμnGτmτrgingGjτtUGJournalpofpHighpEnergypPhysicsSG2019SG
YWXbSGX 5.4 15

257 vτμsurτmτntGoψGthτGtriplτTρiψψτrτntiμlGπrossGsτπtionGψorGphotonGRGjτtsGproρuπtionGinGprotonTprotonG
πollisionsGμtGOGsqrt{s}GPGfG_G}τ’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 15

256 vτμsurτmτntGoψGthτGtrμnsvτrsτGmomτntumGspτπtrμGoψGwτμkGvτπtorGνosonsGproρuπτρGinG
protonTprotonGπollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 15

255 |τμrπhGψorGstμnρμrρGmoρτlGproρuπtionGoψGψourGtopGquμrksGinGthτGlτptonGRGjτtsGπhμnnτlGinGppG
πollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 15

254 |τμrπhGψorGπontμπtGintτrμπtionsGinGUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsSG2011SG_W]SG]YT]a 4.2 15

253 vτμsurτmτntGoψGπhμrmGμnρGντμutyGjτtsGinGρττpGinτlμstiπGsπμttτringGμtGqn{jUGEuropeanpPhysicalp
JournalpCSG2011SG_XSGX 4.2 15

252 |τμrπhGψorGhighTmμssGrτsonμnπτsGinGψinμlGstμtτsGwithGμGlτptonGμnρGmissingGtrμnsvτrsτGmomτntumGμtG
OGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 15

251 vτμsurτmτntGoψGthτGjτtGmμssGinGhighlyGνoostτρGℓoormulμcGsττGtτxt√GτvτntsGψromGppGπollisionsGμtG
ℓoormulμcGsττGtτxt√ℓoormulμcGsττGtτxt√UGEuropeanpPhysicalpJournalpCSG2017SG__SG[^_ 4.2 14

250 |τμrπhGψorGhτμvyGvμjorμnμGnτutrinosGinGsμmτTsignGρilτptonGπhμnnτlsGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 14

249 |τμrπhGψorGρirτπtGpμirGproρuπtionGoψGsupτrsymmτtriπGtopGquμrksGρτπμyingGtoGμllThμρroniπGψinμlGstμtτsG
inGppGπollisionsGμtGℓoormulμcGsττGtτxt√UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[^W 4.2 14

248 |τμrπhGψorGμGmμssivτGrτsonμnπτGρτπμyingGintoGμGqiggsGνosonGμnρGμG–GorGZGνosonGinGhμρroniπGψinμlG
stμtτsGinGprotonTprotonGπollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 14

247 vτμsurτmτntGoψGjτtGproρuπtionGπrossGsτπtionsGinGρττpTinτlμstiπGτpGsπμttτringGμtGqn{jUGEuropeanp
PhysicalpJournalpCSG2017SG__SGX 4.2 14

246
vτμsurτmτntGoψGthτGOGmμthrm{t}ovτrlinτ{mμthrm{t}}GPGproρuπtionGπrossGsτπtionGusingGτvτntsGwithG
onτGlτptonGμnρGμtGlτμstGonτGjτtGinGppGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG
2017SGYWX_SGX

5.4 14

(2017-2018)
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245 mτtτrminμtionGoψGthτGstrongGπouplingGπonstμntGinGnτxtTtoTnτxtTtoTlτμρingGorρτrGzlmGusingGqXGjτtG
πrossGsτπtionGmτμsurτmτntscGqXGlollμνorμtionUGEuropeanpPhysicalpJournalpCSG2017SG__SG_bX 4.2 14

244 |τμrπhGψorGqiggsGνosonGoψψTshτllGproρuπtionGinGprotonTprotonGπollisionsGμtG_GμnρGaG}τ’GμnρG
ρτrivμtionGoψGπonstrμintsGonGitsGtotμlGρτπμyGwiρthUGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 14

243
|τμrπhGψorGnτwGphτnomτnμGinGψinμlGstμtτsGwithGtwoGoppositτTπhμrgτSGsμmτTψlμvorGlτptonsSGjτtsSGμnρG
missingGtrμnsvτrsτGmomτntumGinGppGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG
2018SGYWXaSGX

5.4 14

242
|τμrπhGψorGμnGτxotiπGρτπμyGoψGthτGqiggsGνosonGtoGμGpμirGoψGlightGpsτuρosπμlμrsGinGthτGψinμlGstμtτGoψG
twoGmuonsGμnρGtwoGˇ�GlτptonsGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighp
EnergypPhysicsSG2018SGYWXaSGX

5.4 14

241 vτμsurτmτntsGoψGthτGρiψψτrτntiμlGjτtGπrossGsτπtionGμsGμGψunπtionGoψGthτGjτtGmμssGinGρijτtGτvτntsGψromG
protonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 14

240 |τμrπhGψorGsupτrsymmτtryGinGτvτntsGwithGμGˇ�GlτptonGpμirGμnρGmissingGtrμnsvτrsτGmomτntumGinG
protonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 14

239
xνsτrvμtionGoψGprotonTtμggτρSGπτntrμlGOsτmiPτxπlusivτGproρuπtionGoψGhighTmμssGlτptonGpμirsGinGppG
πollisionsGμtGXZG}τ’GwithGthτGlv|T}x}nvGprτπisionGprotonGspτπtromτtτrUGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX

5.4 14

238 |τμrπhGψorGrτsonμntGOGmμthrm{t}ovτrlinτ{mμthrm{t}}GPGproρuπtionGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 13

237
vτμsurτmτntGoψGthτGrμtioGoψGthτGproρuπtionGπrossGsτπtionsGtimτsGνrμnπhingGψrμπtionsGoψGkG´–πGGTgGsVˇ�ˇ�G
´–GμnρGk´–GTgGsVˇ�tG´–GμnρGOGmμthrm{mμthπμl{k}}lτψtO{mμthrm{k}}α{mμthrm{π}}^{pm}toGmμthrm{s}VpsiG
{pi}^{pmG}{pi}^{pmG}{pi}^{mp}rightPVmμthrm{mμthπμl{k}}lτψtO{mμthrm{k}}α{mμthrm{π}}^{pm}toG
mμthrm{s}VpsiG{pi}^{pm}rightPGPGinGppGπollisionsGμtGOGsqrt{s}f_GPG}τ’UGJournalpofpHighpEnergypPhysicsSG
2015SGYWX]SGX

5.4 13

236 lonstrμintsGonGthτGρouνlτTpμrtonGsπμttτringGπrossGsτπtionGψromGsμmτTsignG–GνosonGpμirGproρuπtionG
inGprotonTprotonGπollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 13

235 oorwμrρTνμπkwμrρGμsymmτtryGoψGmrτllT±μnGlτptonGpμirsGinGppGπollisionsGμtGℓoormulμcGsττG
tτxt√ℓoormulμcGsττGtτxt√UGEuropeanpPhysicalpJournalpCSG2016SG_^SGZY] 4.2 13

234 vτμsurτmτntGoψGτxπlusivτG´ photoproρuπtionGinGultrμpτriphτrμlGpyνGπollisionsGμtUGEuropeanpPhysicalp
JournalpCSG2019SG_bSG_WY 4.2 13

233 vτμsurτmτntGoψGthτGtopGquμrkGmμssGinGthτGμllTjτtsGψinμlGstμtτGμtGμnρGπomνinμtionGwithGthτG
lτptonRjτtsGπhμnnτlUGEuropeanpPhysicalpJournalpCSG2019SG_bSGZXZ 4.2 13

232 yroνingGπolorGπohτrτnπτGτψψτπtsGinGppGπollisionsGμtGℓoormulμcGsττGtτxt√UGEuropeanpPhysicalpJournalpCSG
2014SG_[SGYbWX 4.2 13

231 |τμrπhGψorGτxπitτρGτlτπtronsGinGτpGπollisionsGμtGqn{jUGPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsSG2008SG^^^SGXZXTXZb 4.2 13

230
vτμsurτmτntGoψGOhνoxG{t}{νμr{hνoxG{t}}}PGnormμlisτρGmultiTρiψψτrτntiμlGπrossGsτπtionsGinGO{tτxtG
{p}}{tτxtG{p}}GPGπollisionsGμtGOsqrt{s}fXZS{tτxtG{}τ’}}GPSGμnρGsimultμnτousGρτtτrminμtionGoψGthτGstrongG
πouplingGstrτngthSGtopGquμrkGpolτGmμssSGμnρGpμrtonGρistriνutionGψunπtionsUGEuropeanpPhysicalp
JournalpCSG2020SGaWSGX

4.2 13

229 mτπomposingGtrμnsvτrsτGmomτntumGνμlμnπτGπontriνutionsGψorGquτnπhτρGjτtsGinGyνyνGπollisionsGμtGOG
sqrt{sα{mμthrm{w}dmμthrm{w}}}fYU_^GPG}τ’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 13

228 |τμrπhGψorGOGmμthrm{t}ovτrlinτ{mμthrm{t}}mμthrm{q}GPGproρuπtionGinGthτGμllTjτtGψinμlGstμtτGinG
protonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 13
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227 vτμsurτmτntGoψGthτGtopGquμrkGmμssGwithGlτptonRjτtsGψinμlGstμtτsGusingGπollisionsGμtUGEuropeanp
PhysicalpJournalpCSG2018SG_aSGabX 4.2 13

226 |τμrπhGψorGρμrkGmμttτrGproρuπτρGinGμssoπiμtionGwithGμGqiggsGνosonGρτπμyingGtoGμGpμirGoψGνottomG
quμrksGinGprotonTprotonGπollisionsGμtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGYaW 4.2 12

225 |τμrπhGψorGρirτπtGtopGsquμrkGpμirGproρuπtionGinGτvτntsGwithGonτGlτptonSGjτtsSGμnρGmissingGtrμnsvτrsτG
momτntumGμtGXZG}τ’GwithGthτGlv|GτxpτrimτntUGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 12

224 vτμsurτmτntGoψGnormμlizτρGρiψψτrτntiμlGOGmμthrm{t}ovτrlinτ{mμthrm{t}}GPGπrossGsτπtionsGinGthτG
ρilτptonGπhμnnτlGψromGppGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 12

223 nxπlusivτGOrhoG^WPGmτsonGphotoproρuπtionGwithGμGlτμρingGnτutronGμtGqn{jUGEuropeanpPhysicalp
JournalpCSG2016SG_^SGX 4.2 12

222 |τμrπhGψorGtopGquμrkGρτπμysGviμGqiggsTνosonTmτρiμtτρGψlμvorTπhμngingGnτutrμlGπurrτntsGinGppG
πollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 12

221
|τμrπhτsGψorGpμirGproρuπtionGoψGπhμrginosGμnρGtopGsquμrksGinGψinμlGstμtτsGwithGtwoGoppositτlyG
πhμrgτρGlτptonsGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG
2018SGYWXaSGX

5.4 12

220 |tuρiτsGoψGμnρGmτsonsGinπluρingGthτGoνsτrvμtionGoψGthτGρτπμyGinGprotonTprotonGπollisionsGμtUG
EuropeanpPhysicalpJournalpCSG2018SG_aSGbZb 4.2 12

219 nlτπtrowτμkGproρuπtionGoψGtwoGjτtsGinGμssoπiμtionGwithGμGZGνosonGinGprotonâ��protonGπollisionsGμtG
Osqrt{s}fGPGXZOStτxtG{}τ’}PUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX 4.2 12

218 |τμrπhGψorGsinglτGproρuπtionGoψGvτπtorTlikτGquμrksGρτπμyingGtoGμGνGquμrkGμnρGμGqiggsGνosonUGJournalp
ofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 12

217 |τμrπhGψorGnτwGphysiπsGinGthτGmonophotonGψinμlGstμtτGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG
}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11

216 |τμrπhGψorGμGhτμvyGqiggsGνosonGρτπμyingGtoGμGpμirGoψG–GνosonsGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}GPGfGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 11

215 vτμsurτmτntGoψGμssoπiμtτρGZGRGπhμrmGproρuπtionGinGprotonTprotonGπollisionsGμtUGEuropeanpPhysicalp
JournalpCSG2018SG_aSGYa_ 4.2 11

214 yhτnomτnologiπμlGv||vGintτrprτtμtionGoψGlv|GsτμrπhτsGinGppGπollisionsGμtGOGsqrt{s}f_GPGμnρGaG}τ’UG
JournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 11

213 vτμsurτmτntGoψGoτynmμnTOxPGspτπtrμGoψGphotonsGμnρGnτutronsGinGthτGvτryGψorwμrρGρirτπtionGinG
ρττpTinτlμstiπGsπμttτringGμtGqn{jUGEuropeanpPhysicalpJournalpCSG2014SG_[SGX 4.2 11

212 vτμsurτmτntGoψGjτtGmultipliπityGρistriνutionsGinGℓoormulμcGsττGtτxt√GproρuπtionGinGppGπollisionsGμtG
ℓoormulμcGsττGtτxt√UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZWX[ 4.2 11

211 vτμsurτmτntsGoψGρiψψτrτntiμlGproρuπtionGπrossGsτπtionsGψorGμGZGνosonGinGμssoπiμtionGwithGjτtsGinGppG
πollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11

210 |τμrπhGψorGτlτπtrowτμkGproρuπtionGoψGπhμrginosGμnρGnτutrμlinosGinG–qGτvτntsGinGprotonTprotonG
πollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11
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209 |τμrπhGψorGnτwGphysiπsGwithGρijτtGμngulμrGρistriνutionsGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG
}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11

208 |τμrπhGψorGsupτrsymmτtryGinGthτGvτπtorTνosonGψusionGtopologyGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 11

207 nvτntsGwithGisolμtτρGlτptonsGμnρGmissingGtrμnsvτrsτGmomτntumGμnρGmτμsurτmτntGoψG–GproρuπtionG
μtGqn{jUGEuropeanpPhysicalpJournalpCSG2009SG^[SGY]XTY_X 4.2 11

206 jGsτμrπhGψorGτxπitτρGnτutrinosGinGUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandp
High-EnergypPhysicsSG2008SG^^ZSGZaYTZab 4.2 11

205 vτμsurτmτntsGoψGρiψψτrτntiμlGZGνosonGproρuπtionGπrossGsτπtionsGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}GPGfGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 11

204 yτrψormμnπτGoψGthτGrτπonstruπtionGμnρGiρτntiψiπμtionGoψGhighTmomτntumGmuonsGinGprotonTprotonG
πollisionsGμtGâ��sGfGXZG}τ’UGJournalpofpInstrumentationSG2020SGX]SGyWYWY_TyWYWY_ 1 11

203 lhμrgτρTpμrtiπlτGnuπlτμrGmoρiψiπμtionGψμπtorsGinG τ τGπollisionsGμtGOGsqrt{sα{mμthrm{ww}}}GfG]U[[GPG
}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 11

202 |τμrπhGψorGZ˛‡GrτsonμnπτsGusingGlτptoniπGμnρGhμρroniπGψinμlGstμtτsGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 11

201 |τμrπhGψorGthτGρτπμyGoψGμGqiggsGνosonGinGthτGâ��â�� ˛‡GπhμnnτlGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG
}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 11

200
|τμrπhGψorGντyonρGthτGstμnρμrρGmoρτlGqiggsGνosonsGρτπμyingGintoGμGOG
mμthrm{ν}ovτrlinτ{mμthrm{ν}}GPGpμirGinGppGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX

5.4 11

199
vτμsurτmτntsGoψGthτGppGTgG–ZGinπlusivτGμnρGρiψψτrτntiμlGproρuπtionGπrossGsτπtionsGμnρGπonstrμintsG
onGπhμrgτρGμnomμlousGtriplτGgμugτGπouplingsGμtGOGsqrt{s}GPGfGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG
2019SGYWXbSGX

5.4 10

198 miψψrμπtivτGρijτtGproρuπtionGwithGμGlτμρingGprotonGinGτpGπollisionsGμtGqn{jUGJournalpofpHighpEnergyp
PhysicsSG2015SGYWX]SGX 5.4 10

197
|τμrπhGψorGnτwGnτutrμlGqiggsGνosonsGthroughGthτGOGmμthrm{q}toGmμthrm{Zj}toG
{τll}^{R}{τll}^{T}mμthrm{ν}ovτrlinτ{mμthrm{ν}}GPGproπτssGinGppGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ’UG
JournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX

5.4 10

196 jGmultiTρimτnsionμlGsτμrπhGψorGnτwGhτμvyGrτsonμnπτsGρτπμyingGtoGνoostτρGSGSGorGνosonGpμirsGinGthτG
ρijτtGψinμlGstμtτGμtGXZ´ UGEuropeanpPhysicalpJournalpCSG2020SGaWSGYZ_ 4.2 10

195 vτμsurτmτntGoψGthτGtrμnsvτrsτGmomτntumGspτπtrumGoψGthτGqiggsGνosonGproρuπτρGinGppGπollisionsG
μtGOGsqrt{s}faGPG}τ’GusingGqGTgG––GρτπμysUGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 10

194 |τμrπhGψorGτxπitτρGlτptonsGinGprotonTprotonGπollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergyp
PhysicsSG2016SGYWX^SGX 5.4 10

193 vτμsurτmτntsGoψGjτtGπhμrgτGwithGρijτtGτvτntsGinGppGπollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX 5.4 10

192 |τμrπhGψorGμssoπiμtτρGproρuπtionGoψGμGZGνosonGwithGμGsinglτGtopGquμrkGμnρGψorGtZGψlμvourTπhμngingG
intτrμπtionsGinGppGπollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 10
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191
|τμrπhGψorGsupτrsymmτtryGinGτvτntsGwithGμtGlτμstGonτGphotonSGmissingGtrμnsvτrsτGmomτntumSGμnρG
lμrgτGtrμnsvτrsτGτvτntGμπtivityGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX

5.4 10

190 |τμrπhGψorGlτptonGψlμvourGviolμtionGμtGqn{jUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlep
andpHigh-EnergypPhysicsSG2011SG_WXSGYWTZW 4.2 10

189 vultiTlτptonGproρuπtionGμtGhighGtrμnsvτrsτGmomτntμGinGτpGπollisionsGμtGqn{jUGPhysicspLetters,p
SectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG2008SG^^aSGY^aTY_^ 4.2 10

188 vτμsurτmτntGoψGpropτrtiτsGoψGOG{mμthrm{k}}α{mμthrm{s}}^WGPTgG˛…R˛…â��GρτπμysGμnρGsτμrπhGψorGkWTgG˛…R˛…â��G
withGthτGlv|GτxpτrimτntUGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 10

187 |τμrπhGψorGthτGμssoπiμtτρGproρuπtionGoψGμGqiggsGνosonGwithGμGsinglτGtopGquμrkGinGprotonTprotonG
πollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 10

186 |τμrπhGψorGrτsonμntGpμirGproρuπtionGoψGqiggsGνosonsGρτπμyingGtoGνottomGquμrkTμntiquμrkGpμirsGinG
protonTprotonGπollisionsGμtGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 10

185
vτμsurτmτntsGoψGρiψψτrτntiμlGπrossGsτπtionsGoψGtopGquμrkGpμirGproρuπtionGμsGμGψunπtionGoψGkinτmμtiπG
τvτntGvμriμνlτsGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018
SGYWXaSGX

5.4 10

184 |τμrπhGψorGnτwGphysiπsGinGψinμlGstμtτsGwithGμGsinglτGphotonGμnρGmissingGtrμnsvτrsτGmomτntumGinG
protonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 9

183 jGsτμrπhGψorGthτGstμnρμrρGmoρτlGqiggsGνosonGρτπμyingGtoGπhμrmGquμrksUGJournalpofpHighpEnergyp
PhysicsSG2020SGYWYWSGX 5.4 9

182 |τμrπhGψorGρμrkGmμttτrGinGprotonTprotonGπollisionsGμtGaG}τ’GwithGmissingGtrμnsvτrsτGmomτntumGμnρG
vτπtorGνosonGtμggτρGjτtsUGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 9

181 jGnτwGtμggτrGψorGhμρroniπμllyGρτπμyingGhτμvyGpμrtiπlτsGμtGthτGuqlUGEuropeanpPhysicalpJournalpCSG
2016SG_^SGX 4.2 9

180 jzimuthμlGρτπorrτlμtionGoψGjτtsGwiρτlyGsτpμrμtτρGinGrμpiρityGinGppGπollisionsGμtGOGsqrt{s}f_GPG}τ’UG
JournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 9

179 vτμsurτmτntGoψGνGhμρronGliψτtimτsGinGppGπollisionsGμtUGEuropeanpPhysicalpJournalpCSG2018SG_aSG[]_ 4.2 9

178 |τμrπhGψorGtopGquμrkGpμrtnτrsGwithGπhμrgτG]VZGinGthτGsμmτTsignGρilτptonGμnρGsinglτTlτptonGψinμlG
stμtτsGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 9

177
|τμrπhGψorGμssoπiμtτρGproρuπtionGoψGρμrkGmμttτrGwithGμGqiggsGνosonGρτπμyingGtoGOG
mμthrm{ν}ovτrlinτ{mμthrm{ν}}GPGorG˛‡˛‡GμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 9

176 |τμrπhGψorGτlτπtrowτμkGproρuπtionGoψGμGvτπtorTlikτGquμrkGρτπμyingGtoGμGtopGquμrkGμnρGμGqiggsGνosonG
usingGνoostτρGtopologiτsGinGψullyGhμρroniπGψinμlGstμtτsUGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 9

175
vτμsurτmτntGoψGτlτπtrowτμkTinρuπτρGproρuπtionGoψG–˛‡GwithGtwoGjτtsGinGppGπollisionsGμtGOGsqrt{s}faGPG
}τ’GμnρGπonstrμintsGonGμnomμlousGquμrtiπGgμugτGπouplingsUGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 9

174 |τμrπhGψorGμnomμlousGtriplτGgμugτGπouplingsGinG––GμnρG–ZGproρuπtionGinGlτptonGRGjτtGτvτntsGinG
protonTprotonGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 9
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173
|τμrπhGψorGlτptonGψlμvourGviolμtingGρτπμysGoψGhτμvyGrτsonμnπτsGμnρGquμntumGνlμπkGholτsGtoGμnG
ℓoormulμcGsττGtτxt√GpμirGinGprotonTprotonGπollisionsGμtGℓoormulμcGsττGtτxt√UGEuropeanpPhysicalpJournalp
CSG2016SG_^SGZX_

4.2 9

172 |τμrπhGψorGνlμπkGholτsGμnρGsphμlτronsGinGhighTmultipliπityGψinμlGstμtτsGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 9

171 vτμsurτmτntGoψGπhμrgτρGpμrtiπlτGspτπtrμGinGminimumTνiμsGτvτntsGψromGprotonTprotonGπollisionsGμtUG
EuropeanpPhysicalpJournalpCSG2018SG_aSG^b_ 4.2 9

170
|τμrπhGψorGμGsinglyGproρuπτρGthirρTgτnτrμtionGsπμlμrGlτptoquμrkGρτπμyingGtoGμGˇ�GlτptonGμnρGμG
νottomGquμrkGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SG
YWXaSGX

5.4 9

169
|τμrπhGψorGsupτrsymmτtryGwithGμGπomprτssτρGmμssGspτπtrumGinGthτGvτπtorGνosonGψusionGtopologyG
withGXTlτptonGμnρGWTlτptonGψinμlGstμtτsGinGprotonTprotonGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ’UGJournalpofp
HighpEnergypPhysicsSG2019SGYWXbSGX

5.4 8

168 |τμrπhGψorGπontμπtGintτrμπtionsGμnρGlμrgτGτxtrμGρimτnsionsGinGthτGρilτptonGmμssGspτπtrμGψromG
protonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 8

167
vτμsurτmτntGoψGinπlusivτGμnρGρiψψτrτntiμlGqiggsGνosonGproρuπtionGπrossGsτπtionsGinGthτGρiphotonG
ρτπμyGπhμnnτlGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SG
YWXbSGX

5.4 8

166 vτμsurτmτntGoψGρijτtGproρuπtionGinGρiψψrμπtivτGρττpTinτlμstiπGτpGsπμttτringGμtGqn{jUGJournalpofpHighp
EnergypPhysicsSG2015SGYWX]SGX 5.4 8

165 vτμsurτmτntGoψGtopGquμrkGpμirGproρuπtionGinGμssoπiμtionGwithGμGZGνosonGinGprotonTprotonGπollisionsG
μtGOGsqrt{mμthrm{s}}GPGfGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 8

164 lompμringGtrμnsvτrsτGmomτntumGνμlμnπτGoψGνGjτtGpμirsGinGppGμnρGyνyνGπollisionsGμtGOG
sqrt{sα{mμthrm{ww}}}f]UWYGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 8

163 |τμrπhGψorGsGπhμnnτlGsinglτGtopGquμrkGproρuπtionGinGppGπollisionsGμtGOGsqrt{s}f_GPGμnρGaG}τ’UGJournalpofp
HighpEnergypPhysicsSG2016SGYWX^SGX 5.4 8

162 |τμrπhGψorGρμrkGmμttτrGproρuπτρGinGμssoπiμtionGwithGμGsinglτGtopGquμrkGorGμGtopGquμrkGpμirGinG
protonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 8

161 vτμsurτmτntGoψGinπlusivτGμnρGρijτtGmGQGmτsonGπrossGsτπtionsGinGphotoproρuπtionGμtGqn{jUGEuropeanp
PhysicalpJournalpCSG2012SG_YSGX 4.2 8

160 |τμrπhGψorGsinglτGproρuπtionGoψGvτπtorTlikτGquμrksGρτπμyingGtoGμGZGνosonGμnρGμGtopGorGμGνottomG
quμrkGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 8

159 vτμsurτmτntGoψGthτGtopGquμrkGmμssGusingGsinglτGtopGquμrkGτvτntsGinGprotonTprotonGπollisionsGμtG
ℓoormulμcGsττGtτxt√´ }τ’UGEuropeanpPhysicalpJournalpCSG2017SG__SGZ][ 4.2 8

158 vτμsurτmτntGoψGthτGtriplτTρiψψτrτntiμlGρijτtGπrossGsτπtionGinGprotonTprotonGπollisionsGμtGμnρG
πonstrμintsGonGpμrtonGρistriνutionGψunπtionsUGEuropeanpPhysicalpJournalpCSG2017SG__SG_[^ 4.2 8

157 vτμsurτmτntGoψGντμutyGphotoproρuπtionGnτμrGthrτsholρGusingGρiTτlτπtronGτvτntsGwithGthτGqXG
ρτtτπtorGμtGqn{jUGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 8

156 mτtτrminμtionGoψGthτGintτgrμtτρGluminosityGμtGqn{jGusingGτlμstiπGznmGlomptonGτvτntsUGEuropeanp
PhysicalpJournalpCSG2012SG_YSGX 4.2 8

RomanuKogler
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155 |τμrπhGψorGτxπitτρGquμrksGinGτpGπollisionsGμtGqn{jUGPhysicspLetters,pSectionpB:pNuclear,pElementaryp
ParticlepandpHigh-EnergypPhysicsSG2009SG^_aSGZZ]TZ[Z 4.2 8

154 |τμrπhGψorGτlτπtrowτμkGproρuπtionGoψGμGvτπtorTlikτG}GquμrkGusingGψullyGhμρroniπGψinμlGstμtτsUGJournalp
ofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 8

153 |τμrπhGψorGphysiπsGντyonρGthτGstμnρμrρGmoρτlGinGmultilτptonGψinμlGstμtτsGinGprotonTprotonG
πollisionsGμtGOGsqrt{s}GPGfGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 8

152 vτμsurτmτntGoψGthτGunρτrlyingGτvτntGμπtivityGinGinπlusivτGZGνosonGproρuπtionGinGprotonTprotonG
πollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 8

151 |τμrπhGψorGτlτπtrowτμkGproρuπtionGoψGπhμrginosGinGψinμlGstμtτsGwithGtwoGˇ�GlτptonsGinGppGπollisionsGμtGOG
sqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

150 vτμsurτmτntGoψGthτGproρuπtionGπrossGsτπtionGoψGμG–´ νosonGinGμssoπiμtionGwithGtwoGνGjτtsGinGppG
πollisionsGμtGℓoormulμcGsττGtτxt√UGEuropeanpPhysicalpJournalpCSG2017SG__SGbY 4.2 7

149 vτμsurτmτntGoψGthτGτnτrgyGρτnsityGμsGμGψunπtionGoψGpsτuρorμpiρityGinGprotonâ��protonGπollisionsGμtG
Osqrt{s}GfXZStτxtG{}τ’}GPUGEuropeanpPhysicalpJournalpCSG2019SG_bSGX 4.2 7

148 |τμrπhGψorGrμrτGρτπμysGoψGμnρGqiggsGνosonsGtoGμnρGμGphotonGinGprotonTprotonGπollisionsGμtGfGXZUG
EuropeanpPhysicalpJournalpCSG2019SG_bSGb[ 4.2 7

147 |τμrπhGψorGproρuπtionGoψGqiggsGνosonGpμirsGinGthτGψourGνGquμrkGψinμlGstμtτGusingGlμrgτTμrτμGjτtsGinG
protonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 7

146 |τμrπhGψorGhτμvyGrτsonμnπτsGρτπμyingGintoGtwoGqiggsGνosonsGorGintoGμGqiggsGνosonGμnρGμG–GorGZG
νosonGinGprotonTprotonGπollisionsGμtGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 7

145
vτμsurτmτntGoψGthτGπrossGsτπtionGψorGτlτπtrowτμkGproρuπtionGoψGμGZGνosonSGμGphotonGμnρGtwoGjτtsG
inGprotonTprotonGπollisionsGμtGOGsqrt{mμthrm{s}}GPGfGXZG}τ’GμnρGπonstrμintsGonGμnomμlousGquμrtiπG
πouplingsUGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX

5.4 7

144 |τμrπhGψorGρμrkGmμttτrGpμrtiπlτsGproρuπτρGinGμssoπiμtionGwithGμGqiggsGνosonGinGprotonTprotonG
πollisionsGμtGOGsqrt{mμthrm{s}}GPGfGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 7

143 |τμrπhGψorGsupτrsymmτtryGinGppGπollisionsGμtGOGsqrt{s}fXZGPG}τ’GinGthτGsinglτTlτptonGψinμlGstμtτGusingG
thτGsumGoψGmμssτsGoψGlμrgτTrμρiusGjτtsUGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 7

142 vτμsurτmτntGoψGtopGquμrkGpolμrisμtionGinGtTπhμnnτlGsinglτGtopGquμrkGproρuπtionUGJournalpofpHighp
EnergypPhysicsSG2016SGYWX^SGX 5.4 7

141 sτtGpropτrtiτsGinGyνyνGμnρGppGπollisionsGμtGOGsqrt{sα{mμthrm{w}dmμthrm{w}}}f]UWYGPG}τ’UGJournalpofp
HighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

140 vτμsurτmτntGoψGthτGμzimuthμlGπorrτlμtionGντtwττnGthτGmostGψorwμrρGjτtGμnρGthτGsπμttτrτρG
positronGinGρττpTinτlμstiπGsπμttτringGμtGqn{jUGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 7

139 vτμsurτmτntGoψGπhμrgτρGpμrtiπlτGspτπtrμGinGρττpTinτlμstiπGτpGsπμttτringGμtGqn{jUGEuropeanpPhysicalp
JournalpCSG2013SG_ZSGX 4.2 7

138 vτμsurτmτntGoψGthτGsτmilτptoniπGOGmμthrm{t}ovτrlinτ{mμthrm{t}}GPGRG˛‡GproρuπtionGπrossGsτπtionGinG
ppGπollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

(2017-2009)
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137 |τμrπhτsGψorG–hGνosonsGρτπμyingGtoGμGtopGquμrkGμnρGμGνottomGquμrkGinGprotonTprotonGπollisionsGμtG
XZG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

136 |τμrπhGψorGμGlightGpsτuρosπμlμrGqiggsGνosonGproρuπτρGinGμssoπiμtionGwithGνottomGquμrksGinGppG
πollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

135 vτμsurτmτntGoψGthτGZ˛‡GproρuπtionGπrossGsτπtionGinGppGπollisionsGμtGaG}τ’GμnρGsτμrπhGψorGμnomμlousG
triplτGgμugτGνosonGπouplingsUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 7

134 vτμsurτmτntGoψGντμutyGμnρGπhμrmGphotoproρuπtionGusingGsτmiTmuoniπGρτπμysGinGρijτtGτvτntsGμtG
qn{jUGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 7

133 |τμrπhGψorGsquμrksGinG{TpμrityGviolμtingGsupτrsymmτtryGinGτpGπollisionsGμtGqn{jUGEuropeanpPhysicalp
JournalpCSG2011SG_XSGX 4.2 7

132 nvτntsGwithGμnGisolμtτρGlτptonGμnρGmissingGtrμnsvτrsτGmomτntumGμnρGmτμsurτmτntGoψG–G
proρuπtionGμtGqn{jUGJournalpofpHighpEnergypPhysicsSG2010SGYWXWSGX 5.4 7

131 |τμrπhGψorGρμrkGphotonsGinGρτπμysGoψGqiggsGνosonsGproρuπτρGinGμssoπiμtionGwithGZGνosonsGinG
protonTprotonGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 7

130
|τμrπhGψorGnτwGphysiπsGinGψinμlGstμtτsGwithGtwoGoppositτTsignSGsμmτTψlμvorGlτptonsSGjτtsSGμnρGmissingG
trμnsvτrsτGmomτntumGinGppGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2016SG
YWX^SGX

5.4 7

129 |τμrπhGψorGρμrkGmμttτrGproρuπτρGinGμssoπiμtionGwithGμGlτptoniπμllyGρτπμyingGνosonGinGprotonTprotonG
πollisionsGμtUGEuropeanpPhysicalpJournalpCSG2021SGaXSGXZ 4.2 7

128 |τμrπhGψorGrτsonμnπτsGinGthτGmμssGspτπtrumGoψGmuonGpμirsGproρuπτρGinGμssoπiμtionGwithGνGquμrkGjτtsG
inGprotonTprotonGπollisionsGμtGOGsqrt{s}faGPGμnρGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

127
|τμrπhGψorGhτμvyGrτsonμnπτsGρτπμyingGintoGμGvτπtorGνosonGμnρGμGqiggsGνosonGinGψinμlGstμtτsGwithG
πhμrgτρGlτptonsSGnτutrinosGμnρGνGquμrksGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SG
YWXaSGX

5.4 7

126 |τμrπhGψorGμGhτμvyGrτsonμnπτGρτπμyingGintoGμGZGνosonGμnρGμGZGorG–GνosonGinGYâ��YqGψinμlGstμtτsGμtGOG
sqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

125 |τμrπhGψorGρμrkGmμttτrGproρuπτρGinGμssoπiμtionGwithGμGqiggsGνosonGρτπμyingGtoG˛‡˛‡GorGˇ�GRˇ�Gâ��GμtGOG
sqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

124 |τμrπhGψorGμGhτμvyGrτsonμnπτGρτπμyingGtoGμGpμirGoψGvτπtorGνosonsGinGthτGlτptonGplusGmτrgτρGjτtGψinμlG
stμtτGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

123 yrτπisionGluminosityGmτμsurτmτntGinGprotonTprotonGπollisionsGμtGinGYWX]GμnρGYWX^GμtGlv|UG
EuropeanpPhysicalpJournalpCSG2021SGaXSGaWW 4.2 7

122 |τμrπhGψorGsinglτGproρuπtionGoψGvτπtorTlikτGquμrksGρτπμyingGtoGμGtopGquμrkGμnρGμGνosonGinG
protonTprotonGπollisionsGμtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGbW 4.2 6

121 vτμsurτmτntGoψGthτGunρτrlyingGτvτntGμπtivityGusingGπhμrgτρTpμrtiπlτGjτtsGinGprotonTprotonG
πollisionsGμtGOGsqrt{s}fYU_^GPG}τ’UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 6

120 vixτρGhighτrTorρτrGμnisotropiπGψlowGμnρGnonlinτμrGrτsponsτGπoτψψiπiτntsGoψGπhμrgτρGpμrtiπlτsGinG
πollisionsGμtGμnρG]UWYUGEuropeanpPhysicalpJournalpCSG2020SGaWSG]Z[ 4.2 6

RomanuKogler
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119 vτμsurτmτntGoψGτlτπtrowτμkGproρuπtionGoψGμGνosonGinGμssoπiμtionGwithGtwoGjτtsGinGprotonTprotonG
πollisionsGμtUGEuropeanpPhysicalpJournalpCSG2020SGaWSG[Z 4.2 6

118 |τμrπhGψorGlτptonGψlμvourGviolμtingGρτπμysGoψGμGnτutrμlGhτμvyGqiggsGνosonGtoG˛…ˇ�GμnρGτˇ�GinG
protonTprotonGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 6

117 vτμsurτmτntGoψGρijτtGμzimuthμlGρτπorrτlμtionGinGpp´ πollisionsGμtGℓoormulμcGsττGtτxt√UGEuropeanp
PhysicalpJournalpCSG2016SG_^SG]Z^ 4.2 6

116 |τμrπhGψorGμGhτμvyGrτsonμnπτGρτπμyingGtoGμGtopGquμrkGμnρGμGvτπtorTlikτGtopGquμrkGinGthτGlτptonGRG
jτtsGψinμlGstμtτGinGppGπollisionsGμtGOsqrt{s}GfGXZStτxtG{}τ’}GPUGEuropeanpPhysicalpJournalpCSG2019SG_bSGX 4.2 6

115 vτμsurτmτntGoψGphotonGproρuπtionGinGthτGvτryGψorwμrρGρirτπtionGinGρττpTinτlμstiπGsπμttτringGμtG
qn{jUGEuropeanpPhysicalpJournalpCSG2011SG_XSGX 4.2 6

114 xνsτrvμtionGoψGthτGhμρroniπGψinμlGstμtτGπhμrgτGμsymmτtryGinGhighzYρττpTinτlμstiπGsπμttτringGμtG
qn{jUGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG2009SG^aXSGXY]TXZZ4.2 6

113 |τμrπhGψorGthτGμssoπiμtτρGproρuπtionGoψGthτGqiggsGνosonGwithGμGtopTquμrkGpμirG2014SGYWX[SGX 6

112 |τμrπhGψorGρirτπtGpμirGproρuπtionGoψGsπμlμrGtopGquμrksGinGthτGsinglτTGμnρGρilτptonGπhμnnτlsGinG
protonTprotonGπollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 6

111 vτμsurτmτntGoψGthτGρiψψτrτntiμlGmrτllT±μnGπrossGsτπtionGinGprotonTprotonGπollisionsGμtGOG
sqrt{mμthrm{s}}GPGfGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 6

110 vτμsurτmτntGoψGthτGμvτrμgτGvτryGψorwμrρGτnτrgyGμsGμGψunπtionGoψGthτGtrμπkGmultipliπityGμtGπτntrμlG
psτuρorμpiρitiτsGinGprotonTprotonGπollisionsGμtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGabZ 4.2 6

109 |τμrπhGψorGnτwGphysiπsGinGtopGquμrkGproρuπtionGinGρilτptonGψinμlGstμtτsGinGprotonTprotonGπollisionsG
μtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGaa^ 4.2 6

108 |τμrπhGψorGρτπμysGoψGstoppτρGτxotiπGlongTlivτρGpμrtiπlτsGproρuπτρGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 6

107 |τμrπhGψorGtopGsquμrksGρτπμyingGviμGψourTνoρyGorGπhμrginoTmτρiμtτρGmoρτsGinGsinglτTlτptonGψinμlG
stμtτsGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 6

106 |τμrπhGψorGμGhτμvyGrτsonμnπτGρτπμyingGintoGμGZGνosonGμnρGμGvτπtorGνosonGinGthτGOGnuG
ovτrlinτ{nu}mμthrm{q}ovτrlinτ{mμthrm{q}}GPGψinμlGstμtτUGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 6

105 vτμsurτmτntGoψGthτGmμssGoψGthτGtopGquμrkGinGρτπμysGwithGμGsVˇ�GmτsonGinGppGπollisionsGμtGaG}τ’UG
JournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 5

104 |τμrπhGψorGsupτrsymmτtryGinGψinμlGstμtτsGwithGphotonsGμnρGmissingGtrμnsvτrsτGmomτntumGinG
protonTprotonGπollisionsGμtGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 5

103 vτμsurτmτntGoψGthτGinπlusivτGτnτrgyGspτπtrumGinGthτGvτryGψorwμrρGρirτπtionGinGprotonTprotonG
πollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 5

102 lompμrisonGoψGthτGZV˛‡GQGRGjτtsGtoG˛‡GRGjτtsGπrossGsτπtionsGinGppGπollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalp
ofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 5
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101 vτμsurτmτntGoψGthτGρiψψrμπtivτGlongituρinμlGstruπturτGψunπtionGOoα{u}^{m}PGμtGqn{jUGEuropeanp
PhysicalpJournalpCSG2011SG_XSGX 4.2 5

100
|τμrπhGψorGμGhτμvyGpsτuρosπμlμrGqiggsGνosonGρτπμyingGintoGμGXY]Gpτ’GqiggsGνosonGμnρGμGZGνosonGinG
ψinμlGstμtτsGwithGtwoGtμuGμnρGtwoGlightGlτptonsGμtGOGsqrt{s}GPGfGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG
2020SGYWYWSGX

5.4 5

99 vτμsurτmτntsGoψGproρuπtionGπrossGsτπtionsGμnρGπonstrμintsGonGμnomμlousGtriplτGgμugτGπouplingsG
μtUGEuropeanpPhysicalpJournalpCSG2021SGaXSGYWW 4.2 5

98 vτμsurτmτntGoψGthτGqiggsGνosonGproρuπtionGrμtτGinGμssoπiμtionGwithGtopGquμrksGinGψinμlGstμtτsGwithG
τlτπtronsSGmuonsSGμnρGhμρroniπμllyGρτπμyingGtμuGlτptonsGμtUGEuropeanpPhysicalpJournalpCSG2021SGaXSGZ_a 4.2 5

97 vτμsurτmτntsGoψGproρuπtionGπrossGsτπtionsGoψGthτGqiggsGνosonGinGthτGψourTlτptonGψinμlGstμtτGinG
protonTprotonGπollisionsGμtUGEuropeanpPhysicalpJournalpCSG2021SGaXSG[aa 4.2 5

96 |τμrπhGψorGzlmGinstμntonTinρuπτρGproπτssτsGμtGqn{jGinGthτGhighTOpmνG{z^Y}PGρomμinUGEuropeanp
PhysicalpJournalpCSG2016SG_^SGX 4.2 5

95
|τμrπhGψorGrτsonμnπτsGρτπμyingGtoGμGpμirGoψGqiggsGνosonsGinGthτGνOGovτrlinτ{mμthrm{ν}}GPqOG
ovτrlinτ{mμthrm{q}}GPâ��â�� ˛‰GψinμlGstμtτGinGprotonTprotonGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ’UGJournalpofpHighp
EnergypPhysicsSG2019SGYWXbSGX

5.4 5

94 |τμrπhGψorGtopGsquμrkGpμirGproρuπtionGusingGρilτptonGψinμlGstμtτsGinGπollisionGρμtμGπollτπtτρGμtUG
EuropeanpPhysicalpJournalpCSG2021SGaXSGZ 4.2 5

93 vτμsurτmτntGoψGthτGgroomτρGjτtGmμssGinGyνyνGμnρGppGπollisionsGμtGOGsqrt{sα{mμthrm{ww}}}f]UWYGPG
}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 5

92 vτμsurτmτntGoψGthτGproρuπtionGπrossGsτπtionGψorGsinglτGtopGquμrksGinGμssoπiμtionGwithG–GνosonsGinG
protonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 5

91 vτμsurτmτntGoψGthτGπrossGsτπtionGinGppGπollisionsGμtGμnρGvμliρμtionGoψGlτptonGμnμlysisGtτπhniquτsUG
EuropeanpPhysicalpJournalpCSG2018SG_aSG_Wa 4.2 5

90 |τμrπhGψorGμGlowTmμssGˇ�â��ˇ�RGrτsonμnπτGinGμssoπiμtionGwithGμGνottomGquμrkGinGprotonTprotonG
πollisionsGμtGOGsqrt{s}GPGfGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 4

89 |τμrπhGψorGthτGpμirGproρuπtionGoψGlightGtopGsquμrksGinGthτGτ´–˛…hGψinμlGstμtτGinGprotonTprotonGπollisionsG
μtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 4

88
|τμrπhGψorGnonrτsonμntGqiggsGνosonGpμirGproρuπtionGinGthτGOG
mμthrm{ν}ovτrlinτ{mμthrm{ν}}mμthrm{ν}ovτrlinτ{mμthrm{ν}}GPGψinμlGstμtτGμtGOGsqrt{s}GPGfGXZG}τ’UG
JournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX

5.4 4

87 |tuρyGoψGthτGunρτrlyingGτvτntGinGtopGquμrkGpμirGproρuπtionGinGπollisionsGμtGXZUGEuropeanpPhysicalp
JournalpCSG2019SG_bSGXYZ 4.2 4

86 vτμsurτmτntGoψGρiψψτrτntiμlGπrossGsτπtionsGψorGinπlusivτGisolμtτρTphotonGμnρGphotonRjτtG
proρuπtionGinGprotonTprotonGπollisionsGμtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGYW 4.2 4

85 mistriνutionsGoψGtopologiπμlGoνsτrvμνlτsGinGinπlusivτGthrττTGμnρGψourTjτtGτvτntsGinGppGπollisionsGμtG
ℓoormulμcGsττGtτxt√ℓoormulμcGsττGtτxt√UGEuropeanpPhysicalpJournalpCSG2015SG_]SGZWY 4.2 4

84 nviρτnπτGψorGOtτxtG{–}tτxtG{–}PGproρuπtionGψromGρouνlτTpμrtonGintτrμπtionsGinGprotonâ��protonG
πollisionsGμtGOsqrt{s}GfGXZGStτxtG{}τ’}GPUGEuropeanpPhysicalpJournalpCSG2020SGaWSGX 4.2 4
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83 |tuρyGoψGρijτtGτvτntsGwithGμGlμrgτGrμpiρityGgμpGντtwττnGthτGtwoGlτμρingGjτtsGinGppGπollisionsGμtUG
EuropeanpPhysicalpJournalpCSG2018SG_aSGY[Y 4.2 4

82 ysτuρorμpiρityGρistriνutionsGoψGπhμrgτρGhμρronsGinGprotonTlτμρGπollisionsGμtGOG
sqrt{sα{mμthrm{ww}}}f]UWYGPGμnρGaUX^G}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 4

81
|τμrπhGψorGsupτrsymmτtryGinGτvτntsGwithGμtGlτμstGthrττGτlτπtronsGorGmuonsSGjτtsSGμnρGmissingG
trμnsvτrsτGmomτntumGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergyp
PhysicsSG2018SGYWXaSGX

5.4 4

80 |τμrπhGψorGμG–hGνosonGρτπμyingGtoGμGvτπtorTlikτGquμrkGμnρGμGtopGorGνottomGquμrkGinGthτGμllTjτtsGψinμlG
stμtτUGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 4

79 |τμrπhGψorGμGhτμvyGrτsonμnπτGρτπμyingGtoGμGtopGquμrkGμnρGμGvτπtorTlikτGtopGquμrkGμtGOGsqrt{s}fXZGPG
}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 4

78 |τμrπhGψorGhighTmμssGZ˛‡GrτsonμnπτsGinGτRτâ��˛‡GμnρG˛…GRG˛…Gâ��˛‡GψinμlGstμtτsGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}faGPGμnρGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 4

77 |τμrπhGψorGlyGviolμtionGinGOGtovτrlinτ{t}GPGproρuπtionGμnρGρτπμyGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 4

76 lomνinμtionGoψGρiψψτrτntiμlGmQ´–GπrossTsτπtionGmτμsurτmτntsGinGρττpTinτlμstiπGτpGsπμttτringGμtG
qn{jUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 4

75 vτμsurτmτntGoψGρiψψrμπtivτGsπμttτringGoψGphotonsGwithGlμrgτGmomτntumGtrμnsψτrGμtGqn{jUGPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG2009SG^_YSGYXbTYY^ 4.2 4

74 vτμsurτmτntGoψGρiψψτrτntiμlGπrossGsτπtionsGμnρGπhμrgτGrμtiosGψorGTπhμnnτlGsinglτGtopGquμrkG
proρuπtionGinGprotonTprotonGπollisionsGμtUGEuropeanpPhysicalpJournalpCSG2020SGaWSGZ_W 4.2 4

73 vτμsurτmτntGoψGπhμrgτρGpμrtiπlτGmultipliπityGρistriνutionsGinGmr|GμtGqn{jGμnρGitsGimpliπμtionGtoG
τntμnglτmτntGτntropyGoψGpμrtonsUGEuropeanpPhysicalpJournalpCSG2021SGaXSGX 4.2 4

72 vτμsurτmτntGoψGτlτπtrowτμkGproρuπtionGoψGμG–GνosonGμnρGtwoGψorwμrρGjτtsGinGprotonTprotonG
πollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 4

71 mτtτrminμtionGoψGτlτπtrowτμkGpμrμmτtτrsGinGpolμrisτρGρττpTinτlμstiπGsπμttτringGμtGqn{jUGEuropeanp
PhysicalpJournalpCSG2018SG_aSGX 4.2 4

70 jzimuthμlGπorrτlμtionsGψorGinπlusivτGYTjτtSGZTjτtSGμnρG[TjτtGτvτntsGinGppGπollisionsGμtGOsqrt{s}fGXZ~hνoxG
{}τ’}PUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX 4.2 4

69 v~|ilcGμGmoρτlTunspτπiψiπGsτμrπhGψorGnτwGphysiπsGinGprotonTprotonGπollisionsGμtUGEuropeanpPhysicalp
JournalpCSG2021SGaXSG^Yb 4.2 4

68
|τμrπhGψorGthτGμssoπiμtτρGproρuπtionGoψGthτGqiggsGνosonGμnρGμGvτπtorGνosonGinGprotonTprotonG
πollisionsGμtGOGsqrt{s}GPGfGXZG}τ’GviμGqiggsGνosonGρτπμysGtoGˇ�GlτptonsUGJournalpofpHighpEnergypPhysicsSG
2019SGYWXbSGX

5.4 3

67 |τμrπhGψorGρirτπtGpμirGproρuπtionGoψGsupτrsymmτtriπGpμrtnτrsGtoGthτGlτptonGinGprotonTprotonG
πollisionsGμtUGEuropeanpPhysicalpJournalpCSG2020SGaWSGXab 4.2 3

66
vτμsurτmτntGoψGthτGtopGquμrkGψorwμrρTνμπkwμrρGproρuπtionGμsymmτtryGμnρGthτGμnomμlousG
πhromoτlτπtriπGμnρGπhromomμgnτtiπGmomτntsGinGppGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ’UGJournalpofpHighp
EnergypPhysicsSG2020SGYWYWSGX

5.4 3
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65
vτμsurτmτntGoψGthτGinπlusivτGOGmμthrm{t}ovτrlinτ{mμthrm{t}}GPGπrossGsτπtionGinGppGπollisionsGμtGOG
sqrt{s}f]UWYGPG}τ’GusingGψinμlGstμtτsGwithGμtGlτμstGonτGπhμrgτρGlτptonUGJournalpofpHighpEnergypPhysicsSG
2018SGYWXaSGX

5.4 3

64 |τμrπhGψorGZZGrτsonμnπτsGinGthτGYâ��Y˛‰GψinμlGstμtτGinGprotonTprotonGπollisionsGμtGXZG}τ’UGJournalpofp
HighpEnergypPhysicsSG2018SGYWXaSGX 5.4 3

63 |τμrπhGψorGpμirGproρuπtionGoψGτxπitτρGtopGquμrksGinGthτGlτptonGRGjτtsGψinμlGstμtτUGJournalpofpHighp
EnergypPhysicsSG2014SGYWX[SGX 5.4 3

62 |τμrπhGψorGtopGquμrkGpμrtnτrsGwithGπhμrgτG]VZGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UG
JournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 3

61 |tuρyGoψGhμρroniπGτvτntTshμpτGvμriμνlτsGinGmultijτtGψinμlGstμtτsGinGppGπollisionsGμtGOGsqrt{s}GfG_GPG}τ’UG
JournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 3

60 rnπlusivτGphotoproρuπtionGoψGˇ�WSGtQWGμnρGhGmτsonsGμtGqn{jUGPhysicspLetters,pSectionpB:pNuclear,p
ElementarypParticlepandpHigh-EnergypPhysicsSG2009SG^_ZSGXXbTXY^ 4.2 3

59 |trμngτnτssGproρuπtionGμtGlowGzGYGinGρττpTinτlμstiπGτpGsπμttτringGμtGqn{jUGEuropeanpPhysicalp
JournalpCSG2009SG^XSGXa]TYW] 4.2 3

58
vτμsurτmτntsGoψGthτGOmμthrmG{p}mμthrmG{p}rightμrrowGmμthrm{Z}mμthrm{Z}PGproρuπtionGπrossG
sτπtionGμnρGthτGOmμthrm{Z}rightμrrowG[τllGPGνrμnπhingGψrμπtionSGμnρGπonstrμintsGonGμnomμlousGtriplτG
gμugτGπouplingsGμtGOsqrt{s}GfGXZStτxtG{}τ’}GPG2018SG_aSGX

3

57 lomνinτρGsτμrπhτsGψorGthτGproρuπtionGoψGsupτrsymmτtriπGtopGquμrkGpμrtnτrsGinGprotonTprotonG
πollisionsGμtUGEuropeanpPhysicalpJournalpCSG2021SGaXSGb_W 4.2 3

56 vτμsurτmτntGoψGthτGOGtovτrlinτ{t}GPGproρuπtionGπrossGsτπtionGinGthτGρilτptonGπhμnnτlGinGppGπollisionsG
μtGOGsqrt{s}GPGfGaG}τ’G2014SGYWX[SGX 3

55 jGmττpGwτurμlGwτtworkGψorG|imultμnτousGnstimμtionGoψGνGsτtGnnτrgyGμnρG{τsolutionUGComputingp
andpSoftwarepforpBigpScienceSG2020SG[SGXW 6 3

54 vτμsurτmτntsGoψGqiggsGνosonGproρuπtionGπrossGsτπtionsGμnρGπouplingsGinGthτGρiphotonGρτπμyG
πhμnnτlGμtGOGsqrt{mμthrm{s}}GPGfGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2021SGYWYXSGX 5.4 3

53 nvτntGshμpτGvμriμνlτsGmτμsurτρGusingGmultijτtGψinμlGstμtτsGinGprotonTprotonGπollisionsGμtGOG
sqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 3

52 |τμrπhGψorGlτptonTψlμvorGviolμtingGρτπμysGoψGhτμvyGrτsonμnπτsGμnρGquμntumGνlμπkGholτsGtoGτ˛…GψinμlG
stμtτsGinGprotonTprotonGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 3

51 |τμrπhGψorGπhμrgτρGqiggsGνosonsGproρuπτρGinGvτπtorGνosonGψusionGproπτssτsGμnρGρτπμyingGintoG
vτπtorGνosonGpμirsGinGprotonTprotonGπollisionsGμtUGEuropeanpPhysicalpJournalpCSG2021SGaXSG_YZ 4.2 3

50 |τμrπhGψorGrτsonμntGproρuπtionGoψGsτπonρTgτnτrμtionGslτptonsGwithGsμmτTsignGρimuonGτvτntsGinG
protonTprotonGπollisionsGμtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGZW] 4.2 2

49 |τμrπhGψorGsupτrsymmτtryGinGτvτntsGwithGμGphotonSGμGlτptonSGμnρGmissingGtrμnsvτrsτGmomτntumGinG
protonTprotonGπollisionsGμtGOGsqrt{s}GfGXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 2

48
mτtτrminμtionGoψGthτGstrongGπouplingGπonstμntG˛–|OmZPGψromGmτμsurτmτntsGoψGinπlusivτG–´–GμnρGZG
νosonGproρuπtionGπrossGsτπtionsGinGprotonTprotonGπollisionsGμtGOGsqrt{mμthrm{s}}GPGfG_GμnρGaG}τ’UG
JournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX

5.4 2
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47
|τμrπhGψorGnτwGphτnomτnμGinGψinμlGstμtτsGwithGtwoGoppositτTπhμrgτSGsμmτTψlμvorGlτptonsSGjτtsSGμnρG
missingGtrμnsvτrsτGmomτntumGinGppGπollisionsGμtGOGsqrt{s}fXZGPG}τ’UGJournalpofpHighpEnergypPhysicsSG
2018SGYWXaSGX

5.4 2

46 vτμsurτmτntGoψGρiψψτrτntiμlGπrossGsτπtionsGinGthτGkinτmμtiπGμngulμrGvμriμνlτGhQGψorGinπlusivτGZG
νosonGproρuπtionGinGppGπollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 2

45 |τμrπhGψorGρμrkGmμttτrGpμrtiπlτsGinGprotonTprotonGπollisionsGμtGOGsqrt{s}faGPG}τ’GusingGthτGrμzorG
vμriμνlτsUGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 2

44 |τμrπhGψorG–hGTgGtνGinGprotonTprotonGπollisionsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG
2016SGYWX^SGX 5.4 2

43 |τμrπhGψorGthτGproρuπtionGoψGμnGτxπitτρGνottomGquμrkGρτπμyingGtoGt–GinGprotonTprotonGπollisionsGμtG
OGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 2

42
rnπlusivτGsτμrπhGψorGsupτrsymmτtryGinGppGπollisionsGμtGOGsqrt{s}fXZGPG}τ’GusingGrμzorGvμriμνlτsGμnρG
νoostτρGoνjτπtGiρτntiψiπμtionGinGzτroGμnρGonτGlτptonGψinμlGstμtτsUGJournalpofpHighpEnergypPhysicsSG
2019SGYWXbSGX

5.4 2

41 |τμrπhGψorGτxπitτρGlτptonsGinGâ��â�� ˛‡GψinμlGstμtτsGinGprotonTprotonGπollisionsGμtGOGsqrt{mμthrm{s}}fXZGPG
}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 2

40 yrτπisionGjτtGmτμsurτmτntsGμtGqn{jGμnρGρτtτrminμtionGoψUGNuclearpPhysics,pSectionpB,pProceedingsp
SupplementsSG2012SGYYYTYY[SGaXTbZ 2

39 vτμsurτmτntsGoψGthτGppGTgG–˛‡˛‡GμnρGppGTgGZ˛‡˛‡GπrossGsτπtionsGμnρGlimitsGonGμnomμlousGquμrtiπGgμugτG
πouplingsGμtGOGsqrt{s}faGPG}τ’UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 2

38 |τμrπhGψorGnτwGphτnomτnμGwithGmultiplτGπhμrgτρGlτptonsGinGprotonâ��protonGπollisionsGμtGOsqrt{s}fG
XZPGOStτxtG{}τ’}PUGEuropeanpPhysicalpJournalpCSG2017SG__SGX 4.2 2

37 |τμrπhGψorGsupτrsymmτtryGusingGqiggsGνosonGtoGρiphotonGρτπμysGμtGOGsqrt{s}GPGfGXZG}τ’UGJournalpofp
HighpEnergypPhysicsSG2019SGYWXbSGX 5.4 2

36 kosτTninstτinGπorrτlμtionsGoψGπhμrgτρGhμρronsGinGprotonTprotonGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ’UG
JournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 2

35 |tuρyGoψGπτntrμlGτxπlusivτGproρuπtionGinGprotonTprotonGπollisionsGμtGμnρGXZ}τ’UGEuropeanpPhysicalp
JournalpCSG2020SGaWSG_Xa 4.2 2

34 |τμrπhGψorGphysiπsGντyonρGthτGstμnρμrρGmoρτlGinGτvτntsGwithGjτtsGμnρGtwoGsμmτTsignGorGμtGlτμstG
thrττGπhμrgτρGlτptonsGinGprotonTprotonGπollisionsGμtUGEuropeanpPhysicalpJournalpCSG2020SGaWSG_]Y 4.2 2

33 |τμrπhGψorGthτGproρuπtionGoψGψourGtopGquμrksGinGthτGsinglτTlτptonGμnρGoppositτTsignGρilτptonGψinμlG
stμtτsGinGprotonTprotonGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 2

32 |τμrπhGψorGsupτrsymmτtryGinGτvτntsGwithGμGphotonSGjτtsSGTjτtsSGμnρGmissingGtrμnsvτrsτGmomτntumGinG
protonTprotonGπollisionsGμtGXZUGEuropeanpPhysicalpJournalpCSG2019SG_bSG[[[ 4.2 1

31 |τμrπhGψorGμnGτxπitτρGlτptonGthμtGρτπμysGviμGμGπontμπtGintτrμπtionGtoGμGlτptonGμnρGtwoGjτtsGinG
protonTprotonGπollisionsGμtGOGsqrt{s}GPGfGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 1

30 |τμrπhGψorGtopGsquμrkGpμirGproρuπtionGinGμGψinμlGstμtτGwithGtwoGtμuGlτptonsGinGprotonTprotonG
πollisionsGμtGOGsqrt{s}GPGfGXZG}τ’UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 1
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