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443 uonψTrγnψρGγnπGshortTrγnψρGπihγπronGγnψulγrGνorrρlγtionsGinGνρntrγlGyμyμGνollisionsGγtGOGsqrtG
{{{s_{tρxt{ww}}}}}GPGfGYU_^G}ρ–UGJournalnofnHighnEnergynPhysicsSG2011SGYWXXSGX 5.4 56

442 |ργrνhGτorGnρwGpγrtiνlρsGπρνγyinψGtoGπijρtsGinGppTμγrGνollisionsGγtGsqrtGsfXUaG}ρ–UGPhysicalnReviewn
LettersSG1995SG_[SGZ]ZaTZ][Z 7.4 56

441 lhγrψρGγsymmρtryGinG TμosonGπρνγysGproπuνρπGinGppTμγrGνollisionsGγtGsqrtGsfGXUaG}ρ–UGPhysicaln
ReviewnLettersSG1995SG_[SGa]WTa][ 7.4 56

440 |ργrνhGτorGγGstγnπγrπGmoπρlGqiψψsGμosonGproπuνρπGinGγssoνiγtionGwithGγGtopTquγrkGpγirGγnπG
πρνγyinψGtoGμottomGquγrksGusinψGγGmγtrixGρlρmρntGmρthoπUGEuropeannPhysicalnJournalnCSG2015SG_]SGY]X 4.2 55

439 |ργrνhGτorGnρwGphρnomρnγGwithGthρGvγriγμlρGinGthρGγllThγπroniνGτinγlGstγtρGproπuνρπGinG
protonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2017SG__SG_XW 4.2 54

438 |ργrνhGτorGOG{tρxt{k}}_{tρxt{s}}≥WGPGTgG˛…GRG˛…Gâ��GγnπGkWGTgG˛…GRG˛…Gâ��GπρνγysUGJournalnofnHighnEnergynPhysicsSG
2012SGYWXYSGX 5.4 52

437 uimitsGonG  ZGγnπG  GψγmmγGνouplinψsGτromG  GγnπG ZGproπuνtionGinGppTμγrGνollisionsGγtGsqrtG
sfXUa}ρ–UGPhysicalnReviewnLettersSG1995SG_]SGXWX_TXWYY 7.4 51

436 vργsurρmρntsGoτGπiττρrρntiγlGγnπGπouμlρTπiττρrρntiγlGmrρllT±γnGνrossGsρνtionsGinGprotonTprotonG
νollisionsGγtGℓoormulγcGsρρGtρxt√ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2015SG_]SGX[_ 4.2 50

435
vργsurρmρntGoτGthρGrγtioGoτGthρGinνlusivρGZTjρtGνrossGsρνtionGtoGthρGinνlusivρGYTjρtGνrossGsρνtionGinG
ppGνollisionsGγtGOsqrt{s}GfG_Gmγthrm{}ρ–}PGγnπGτirstGπρtρrminγtionGoτGthρGstronψGνouplinψGνonstγntGinG
thρG}ρ–GrγnψρUGEuropeannPhysicalnJournalnCSG2013SG_ZSGX

4.2 50
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434 |ργrνhGτorGγGstγnπγrπTmoπρlTlikρGqiψψsGμosonGwithGγGmγssGinGthρGrγnψρGX[]GtoGXWWWGpρ–GγtGthρGuqlUG
EuropeannPhysicalnJournalnCSG2013SG_ZSGY[^b 4.2 49

433 wuνlργrGρττρνtsGonGthρGtrγnsvρrsρGmomρntumGspρνtrγGoτGνhγrψρπGpγrtiνlρsGinGpyμGνollisionsGγtG
ℓoormulγcGsρρGtρxt√ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2015SG_]SGYZ_ 4.2 48

432 vργsurρmρntGoτGthρGtTνhγnnρlGsinψlρTtopTquγrkGproπuνtionGνrossGsρνtionGγnπGoτGthρG|–Gtμ|GltvG
mγtrixGρlρmρntGinGppGνollisionsGγtGOGsqrt{s}GPGfGaG}ρ–UGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 48

431 vργsurρmρntGoτGthρGOG{{rmGt}μγr{rmGt}}GPGproπuνtionGνrossGsρνtionGγnπGthρGtopGquγrkGmγssGinGthρG
πilρptonGνhγnnρlGinGppGνollisionsGγtGOGsqrtG{s}GfG_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2011SGYWXXSGX 5.4 48

430 vργsurρmρntGoτGthρGrρlγtivρGpromptGproπuνtionGrγtρGoτGγnπGinGppGνollisionsGγtGℓoormulγcGsρρGtρxt√UG
EuropeannPhysicalnJournalnCSG2012SG_YSGYY]X 4.2 46

429 |ργrνhGτorGnρwGphysiνsGwithGsγmρTsiψnGisolγtρπGπilρptonGρvρntsGwithGjρtsGγnπGmissinψGtrγnsvρrsρG
ρnρrψyGγtGthρGuqlUGJournalnofnHighnEnergynPhysicsSG2011SGYWXXSGX 5.4 46

428 |ργrνhGτorGnρwGphysiνsGwithGjρtsGγnπGmissinψGtrγnsvρrsρGmomρntumGinGppGνollisionsGγtGOGsqrtG{s}GfG_GPG
}ρ–UGJournalnofnHighnEnergynPhysicsSG2011SGYWXXSGX 5.4 46

427 nxνlusivρG˛‡˛‡GTgG˛…GRG˛…Gâ��GproπuνtionGinGprotonTprotonGνollisionsGγtGOGsqrtG{s}GfG{_}GPG}ρ–UGJournalnofnHighn
EnergynPhysicsSG2012SGYWXYSGX 5.4 45

426 |ργrνhGτorGthρGγssoνiγtρπGproπuνtionGoτGthρGqiψψsGμosonGwithGγGtopTquγrkGpγirUGJournalnofnHighn
EnergynPhysicsSG2014SGYWX[SGX 5.4 45

425
|ργrνhGτorGρxνlusivρGorGsρmiTρxνlusivρG˛‡˛‡GproπuνtionGγnπGoμsρrvγtionGoτGρxνlusivρGγnπG
sρmiTρxνlusivρGρRρâ��GproπuνtionGinGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG
2012SGYWXYSGX

5.4 45

424 vργsurρmρntGoτGthρGsumGoτG  GγnπG ZGproπuνtionGwithG RπijρtGρvρntsGinGppGνollisionsGγtG
ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2013SG_ZSGYYaZ 4.2 45

423 vργsurρmρntGoτGthρGrγtioGsiψmγGkOppTμγrTTg TTgρGnuGPVGsiψmγGkOppTμγrTTgZWTTgρρPGinGppTμγrG
νollisionsGγtGsqrtGsGfXaWWGpρ–UGPhysicalnReviewnDSG1995SG]YSGY^Y[TY^]] 4.9 45

422 vργsurρmρntGoτGthρG¯OZa_YPGproπuνtionGνrossGsρνtionGviγGπρνγysGtoGsVˇ�ˇ�GRGˇ�Gâ��GinGppGνollisionsGγtGOG
sqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 44

421 |ργrνhGτorGhργvyGμottomTlikρGquγrksGinG[UbGτμâ��XGoτGppGνollisionsGγtGOGsqrtG{s}GfG_GPG}ρ–UGJournalnofnHighn
EnergynPhysicsSG2012SGYWXYSGX 5.4 44

420 lhγrψρπGpγrtiνlρGtrγnsvρrsρGmomρntumGspρνtrγGinGppGνollisionsGγtGOGsqrtG{s}GfGWUbGPGγnπG_G}ρ–UG
JournalnofnHighnEnergynPhysicsSG2011SGYWXXSGX 5.4 44

419 vργsurρmρntGoτGthρGOGtovρrlinρ{t}GPGproπuνtionGνrossGsρνtionGinGthρGπilρptonGνhγnnρlGinGppGνollisionsG
γtGOGsqrt{s}GPGfGaG}ρ–UGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 43

418 vργsurρmρntGoτGthρGπiττρrρntiγlGγnπGπouμlρTπiττρrρntiγlGmrρllT±γnGνrossGsρνtionsGinGprotonTprotonG
νollisionsGγtGOGsqrt{s}GPGfG_G}ρ–UGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 43

417 |ργrνhGτorGlρptoniνGπρνγysGoτG hGμosonsGinGppGνollisionsGγtGOGsqrtG{s}GfG{_}GPG}ρ–UGJournalnofnHighn
EnergynPhysicsSG2012SGYWXYSGX 5.4 43

(2012-2013)
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416 nvρntGγνtivityGπρpρnπρnνρGoτGOG±GPOn|PGproπuνtionGinGOGsqrt{{{s_{wwG}}}}GPGfG]UWYG}ρ–GpyμGγnπGOGsqrt{s}GPG
fGYU_^G}ρ–GppGνollisionsUGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 42

415 |ργrνhGτorGνhγrψρπGμosonsGhργviρrGthγnGthρG GμosonGinGppTμγrGνollisionsGγtGsqrtGsfXaWWGpρ–UG
PhysicalnReviewnLettersSG1995SG_[SGYbWWTYbW[ 7.4 42

414 lompγrisonGoτGjρtGproπuνtionGinGpTμγrpGνollisionsGγtGsqrtGsGf][^GγnπGXaWWGpρ–UGPhysicalnReviewn
LettersSG1993SG_WSGXZ_^TXZaW 7.4 42

413
vργsurρmρntGoτGthρGinνlusivρGZTjρtGproπuνtionGπiττρrρntiγlGνrossGsρνtionGinGprotonTprotonGνollisionsG
γtG_G}ρ–´ γnπGπρtρrminγtionGoτGthρGstronψGνouplinψGνonstγntGinGthρG}ρ–´ rγnψρUGEuropeannPhysicaln
JournalnCSG2015SG_]SGXa^

4.2 41

412 vργsurρmρntGoτGpromptGsVˇ�GpγirGproπuνtionGinGppGνollisionsGγtGOGsqrt{s}GPGfG_G}ρvUGJournalnofnHighn
EnergynPhysicsSG2014SGYWX[SGX 5.4 41

411 |ργrνhGτorGρlρνtrowργkGproπuνtionGoτGνhγrψinosGγnπGnρutrγlinosGusinψGlρptoniνGτinγlGstγtρsGinGppG
νollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 41

410 vργsurρmρntGoτGthρGtt´flGyroπuνtionGlrossG|ρνtionGinGpp´flGlollisionsGγtGsfXUa}ρ–UGPhysicalnReviewn
LettersSG1998SGaWSGY__ZTY__a 7.4 41

409 vργsurρmρntGoτGthρGinρlγstiνGprotonTprotonGνrossGsρνtionGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighn
EnergynPhysicsSG2018SGYWXaSGX 5.4 41

408 |ργrνhGτorGρlρνtrowργkGproπuνtionGoτGνhγrψinosGγnπGnρutrγlinosGinGmultilρptonGτinγlGstγtρsGinG
protonTprotonGνollisionsGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 40

407 vργsurρmρntGoτGνorrρlγtρπGmiνroTμTμγrGjρtGνrossGsρνtionsGinGppTμγrGνollisionsGγtGsfXUaG}ρ–UGPhysicaln
ReviewnDSG1996SG]ZSGXW]XTXW^] 4.9 40

406 |tuπiρsGoτGjρtGmγssGinGπijρtGγnπG VZGRGjρtGρvρntsUGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 39

405 |tuπyGoτGthρGunπρrlyinψGρvρntGγtGτorwγrπGrγpiπityGinGppGνollisionsGγtGOG
sqrt{s}fWUbSYU_^Sdmγthrm{γnπ}d_dmγthrm{}ρ–}GPUGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 39

404 vργsurρmρntGoτGthρGZZGproπuνtionGνrossGsρνtionGγnπGsργrνhGτorGγnomγlousGνouplinψsGinGYâ��Yâ��hGτinγlG
stγtρsGinGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 39

403 |ργrνhGτorGsγmρTsiψnGtopTquγrkGpγirGproπuνtionGγtGOGsqrtG{s}GfG_GPG}ρ–GγnπGlimitsGonGτlγvourGνhγnψinψG
nρutrγlGνurrρntsGinGthρGtopGsρνtorUGJournalnofnHighnEnergynPhysicsSG2011SGYWXXSGX 5.4 39

402 |ργrνhGτorGnρwGphysiνsGinGρvρntsGwithGsγmρTsiψnGπilρptonsGγnπGjρtsGinGppGνollisionsGγtGOGsqrt{s}GPGfGaG
}ρ–UGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 38

401 |ργrνhGτorGmiνrosνopiνGμlγνkGholρsGinGppGνollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysics
SG2013SGYWXZSGX 5.4 38

400 vργsurρmρntGoτGthρGlρptonGνhγrψρGγsymmρtryGinGinνlusivρG GproπuνtionGinGppGνollisionsGγtGOGsqrtG{s}G
fG_d{tρxt{}ρ–}}GPUGJournalnofnHighnEnergynPhysicsSG2011SGYWXXSGX 5.4 38

399 vργsurρmρntGoτGthρGℓoormulγcGsρρGtρxt√GνrossGsρνtionGinGppGνollisionsGγtGℓoormulγcGsρρGtρxt√G}ρ–γnπG
limitsGonGγnomγlousGψγuψρGνouplinψsUGEuropeannPhysicalnJournalnCSG2016SG_^SG[WX 4.2 38

Emilio Meschi

8



398
lonstrγintsGonGpγrtonGπistriμutionGτunνtionsGγnπGρxtrγνtionGoτGthρGstronψGνouplinψGνonstγntGτromG
thρGinνlusivρGjρtGνrossGsρνtionGinGppGνollisionsGγtGℓoormulγcGsρρGtρxt√ℓoormulγcGsρρGtρxt√UGEuropeann
PhysicalnJournalnCSG2015SG_]SGYaa

4.2 37

397 vργsurρmρntGoτGthρGπiττρrρntiγlGνrossGsρνtionGγnπGνhγrψρGγsymmρtryGτorGinνlusivρGℓoormulγcGsρρG
tρxt√GproπuνtionGγtGℓoormulγcGsρρGtρxt√G}ρ–UGEuropeannPhysicalnJournalnCSG2016SG_^SG[^b 4.2 37

396 sρtGproπuνtionGrγtρsGinGγssoνiγtionGwithG GγnπGZGμosonsGinGppGνollisionsGγtGOGsqrtG{s}GfG_G{tρxt{}ρ–}}GPUG
JournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 37

395 vργsurρmρntGoτGmγssρsGinGthρGℓoormulγcGsρρGtρxt√GsystρmGμyGkinρmγtiνGρnπpointsGinGppGνollisionsGγtG
ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2013SG_ZSGY[b[ 4.2 37

394 |ργrνhGτorGnγrrowGrρsonγnνρsGγnπGquγntumGμlγνkGholρsGinGinνlusivρGγnπGμTtγψψρπGπijρtGmγssGspρνtrγG
τromGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 37

393 vργsurρmρntGoτGpsρuπorγpiπityGπistriμutionsGoτGνhγrψρπGpγrtiνlρsGinGprotonâ��protonGνollisionsGγtG
Osqrt{s}GfGaPG}ρ–GμyGthρGlv|GγnπG}x}nvGρxpρrimρntsUGEuropeannPhysicalnJournalnCSG2014SG_[SGX 4.2 37

392 vργsurρmρntGoτGthρGkWâ��k´flWGxsνillγtionGorρquρnνyG~sinψGˇ�â��kGvρsonGlhγrψρTolγvorGlorrρlγtionsGinG
pp´flGlollisionsGγtGsfXUa}ρ–UGPhysicalnReviewnLettersSG1998SGaWSGYW]_TYW^Y 7.4 37

391 vργsurρmρntsGoτGqiψψsGμosonGpropρrtiρsGinGthρGπiphotonGπρνγyGνhγnnρlGinGprotonTprotonGνollisionsG
γtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 37

390 vργsurρmρntGoτGpromptGγnπGnonpromptGνhγrmoniumGsupprρssionGinGνollisionsGγtG]UWYUGEuropeann
PhysicalnJournalnCSG2018SG_aSG]Wb 4.2 37

389 vργsurρmρntGoτGthρGtopTquγrkGmγssGinGOmγthrm{t}ovρrlinρ{mγthrm{t}}PGρvρntsGwithGπilρptonGτinγlG
stγtρsGinGppGνollisionsGγtGOsqrt{s}f_Gmμox{}ρ–}PUGEuropeannPhysicalnJournalnCSG2012SG_YSGX 4.2 36

388 oirstGmργsurρmρntGoτGthρGunπρrlyinψGρvρntGγνtivityGγtGthρGuqlGwithGOsqrt{s}GfGWUbPG}ρ–UGEuropeann
PhysicalnJournalnCSG2010SG_WSG]]]T]_Y 4.2 36

387 vργsurρmρntGoτGthρGπouμlρTπiττρrρntiγlGinνlusivρGjρtGνrossGsρνtionGinGprotonTprotonGνollisionsGγtG
ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2016SG_^SG[]X 4.2 36

386 |ργrνhGτorGπisγppργrinψGtrγνksGinGprotonTprotonGνollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergyn
PhysicsSG2015SGYWX]SGX 5.4 35

385 vργsurρmρntGoτGπiττρrρntiγlGνrossGsρνtionsGτorGqiψψsGμosonGproπuνtionGinGthρGπiphotonGπρνγyG
νhγnnρlGinGppGνollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2016SG_^SGXZ 4.2 35

384 |ργrνhGτorGthρGstγnπγrπGmoπρlGqiψψsGμosonGproπuνρπGinGγssoνiγtionGwithGγGtopTquγrkGpγirGinGppG
νollisionsGγtGthρGuqlUGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 35

383
vργsurρmρntGoτGthρGOmγthrm{{tμγr{t}}}PGproπuνtionGνrossGsρνtionGinGppGνollisionsGγtGOsqrt{s}f_PG}ρ–G
usinψGthρGkinρmγtiνGpropρrtiρsGoτGρvρntsGwithGlρptonsGγnπGjρtsUGEuropeannPhysicalnJournalnCSG2011SG
_XSGX

4.2 35

382 |ργrνhGτorGψluinoGγnπGsquγrkGνγsνγπρGπρνγysGγtGthρGoρrmilγμGtρvγtronGνolliπρrUGPhysicalnReviewn
LettersSG1996SG_^SGYWW^TYWXW 7.4 35

381
vργsurρmρntGγnπGzlmGγnγlysisGoτGπouμlρTπiττρrρntiγlGinνlusivρGjρtGνrossGsρνtionsGinGppGνollisionsGγtG
OGsqrt{s}faGPG}ρ–GγnπGνrossGsρνtionGrγtiosGtoGYU_^GγnπG_G}ρ–UGJournalnofnHighnEnergynPhysicsSG2017SG
YWX_SGX

5.4 34
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380 |ργrνhGτorGnρwGphysiνsGinGsγmρTsiψnGπilρptonGρvρntsGinGprotonTprotonGνollisionsGγtGℓoormulγcGsρρG
tρxt√UGEuropeannPhysicalnJournalnCSG2016SG_^SG[Zb 4.2 34

379 |ργrνhGτorGmiνrosνopiνGμlγνkGholρsGinGppGνollisionsGγtGOGsqrtG{s}GfG{tρxt{_}ρ–}}GPUGJournalnofnHighn
EnergynPhysicsSG2012SGYWXYSGX 5.4 34

378 |ργrνhGτorGhργvyGstγμlρGνhγrψρπGpγrtiνlρsGinGppGνollisionsGγtGOGsqrtG{s}GfG_d{tρxt{}ρ–}}GPUGJournalnofn
HighnEnergynPhysicsSG2011SGYWXXSGX 5.4 34

377 vργsurρmρntGoτGthρGγvρrγψρGliτρtimρGoτGkGhγπronsGproπuνρπGinGppTμγrGνollisionsGγtGsqrtGsGfXUaG}ρ–UG
PhysicalnReviewnLettersSG1993SG_XSGZ[YXTZ[Y^ 7.4 34

376 nviπρnνρGτorGνolorGνohρrρnνρGinGppTμγrGνollisionsGγtGsqrtGsGfXUaG}ρ–UGPhysicalnReviewnDSG1994SG]WSG]]^YT]]_b4.9 34

375 |ργrνhGτorGπρνγysGoτGstoppρπGlonψTlivρπGpγrtiνlρsGproπuνρπGinGprotonTprotonGνollisionsGγtGℓoormulγcG
sρρGtρxt√UGEuropeannPhysicalnJournalnCSG2015SG_]SGX]X 4.2 33

374 |ργrνhGτorGnρwGphysiνsGinGρvρntsGwithGsγmρTsiψnGπilρptonsGγnπGμGjρtsGinGppGνollisionsGγtGOGsqrt{s}faGPG
}ρ–UGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 33

373 |ργrνhρsGτorGthirπTψρnρrγtionGsquγrkGproπuνtionGinGτullyGhγπroniνGτinγlGstγtρsGinGprotonTprotonG
νollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4 33

372 |ργrνhGτorGγGliψhtGνhγrψρπGqiψψsGμosonGπρνγyinψGtoGOGmγthrm{ν}ovρrlinρ{mγthrm{s}}GPGinGppGνollisionsG
γtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGXTZ_ 5.4 33

371 uimitsGonGZTphotonGνouplinψsGτromGpTpTμγrGintρrγνtionsGγtGsqrtGsfXUa}ρ–UGPhysicalnReviewnLettersSG
1995SG_[SGXb[XTXb[] 7.4 33

370 rπρntiτiνγtionGtρνhniquρsGτorGhiψhlyGμoostρπG GμosonsGthγtGπρνγyGintoGhγπronsUGJournalnofnHighn
EnergynPhysicsSG2014SGYWX[SGX 5.4 32

369 |ργrνhGτorGrρsonγnνρsGinGthρGπilρptonGmγssGπistriμutionGinGppGνollisionsGγtGOGsqrtG{s}GfG_GPG}ρ–UGJournaln
ofnHighnEnergynPhysicsSG2011SGYWXXSGX 5.4 32

368 |ργrνhGτorGsupρrsymmρtryGinGppGνollisionsGγtGOGsqrtG{s}GfG_GPG}ρ–GinGρvρntsGwithGγGsinψlρGlρptonSGjρtsSG
γnπGmissinψGtrγnsvρrsρGmomρntumUGJournalnofnHighnEnergynPhysicsSG2011SGYWXXSGX 5.4 32

367 vργsurρmρntGoτGthρGmrρllT±γnGνrossGsρνtionGinGppGνollisionsGγtGOGsqrtG{s}GfG_GPG}ρ–UGJournalnofnHighn
EnergynPhysicsSG2011SGYWXXSGX 5.4 32

366 vργsurρmρntGoτGthρGOGmγthrm{t}ovρrlinρ{mγthrm{t}}GPGproπuνtionGνrossGsρνtionGinGthρGρ˛…GνhγnnρlGinG
protonTprotonGνollisionsGγtGOGsqrt{s}f_GPGγnπGaG}ρ–UGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 30

365 |ργrνhGinGlρptoniνGνhγnnρlsGτorGhργvyGrρsonγnνρsGπρνγyinψGtoGlonψTlivρπGnρutrγlGpγrtiνlρsUGJournalnofn
HighnEnergynPhysicsSG2013SGYWXZSGX 5.4 30

364 rnνlusivρGμTjρtGproπuνtionGinGppGνollisionsGγtGOsqrtG{s}GfG_}ρ–PUGJournalnofnHighnEnergynPhysicsSG2012SG
YWXYSGX 5.4 30

363 xμsρrvγtionGoτGZGπρνγysGtoGτourGlρptonsGwithGthρGlv|GπρtρνtorGγtGthρGuqlUGJournalnofnHighnEnergyn
PhysicsSG2012SGYWXYSGX 5.4 30
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362 vργsurρmρntGoτGthρGtopTquγrkGmγssGinGOGmγthrm{t}ovρrlinρ{mγthrm{t}}GPGρvρntsGwithGlρptonRjρtsG
τinγlGstγtρsGinGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 30

361 vργsurρmρntGoτGthρGunπρrlyinψGρvρntGinGthρGmrρllâ��±γnGproνρssGinGprotonâ��protonGνollisionsGγtG
Osqrt{s}GfG_~mμox{}ρ–}PUGEuropeannPhysicalnJournalnCSG2012SG_YSGX 4.2 30

360 |ργrνhGτorGτirstTψρnρrγtionGlρptoquγrksGinGpTμγrpGνollisionsGγtGsqrtGsGfXUaG}ρ–UGPhysicalnReviewnDSG
1993SG[aSG{ZbZbT{Zb[[ 4.9 30

359 vργsurρmρntGoτGthρGνrossGsρνtionGτorGproπuνtionGoτGtwoGisolγtρπGpromptGphotonsGinGppTμγrG
νollisionsGγtGsqrtGsGfXUaG}ρ–UGPhysicalnReviewnLettersSG1993SG_WSGYYZYTYYZ^ 7.4 30

358 vργsurρmρntGoτGthρGrγtioGsiψmγGkO TTgρGnuGPVGsiψmγGkOZWTTgρRρTPGinGpTμγrpGνollisionsGγtGsqrtGsGfXUaG
}ρ–UGPhysicalnReviewnLettersSG1994SG_ZSGYYWTYY[ 7.4 30

357 vργsurρmρntsGoτGthρGproπuνtionGνrossGsρνtionGγnπGthρGμrγnνhinψGτrγνtionSGγnπGνonstrγintsGonG
γnomγlousGtriplρGψγuψρGνouplinψsGγtUGEuropeannPhysicalnJournalnCSG2018SG_aSGX^] 4.2 29

356 |ργrνhGτorGsupρrsymmρtryGinGτinγlGstγtρsGwithGmissinψGtrγnsvρrsρGρnρrψyGγnπGWSGXSGYSGorGâ�¥ZGμTquγrkG
jρtsGinG_G}ρ–GppGνollisionsGusinψGthρGvγriγμlρG˛–G}UGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 29

355 vργsurρmρntGoτGtopGquγrkTγntiquγrkGpγirGproπuνtionGinGγssoνiγtionGwithGγG GorGZGμosonGinGppG
νollisionsGγtGℓoormulγcGsρρGtρxt√ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2014SG_[SGZW^W 4.2 29

354 vργsurρmρntGoτGπiττρrρntiγlGνrossGsρνtionsGτorGthρGproπuνtionGoτGγGpγirGoτGisolγtρπGphotonsGinGppG
νollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2014SG_[SGZXYb 4.2 29

353 |ργrνhGτorGnρwGψγuψρGμosonsGπρνγyinψGintoGπiρlρνtronsGinGpTμγrpGνollisionsGγtGsqrtGsfXUaG}ρ–UG
PhysicalnReviewnDSG1995SG]XSG{b[bT{b]Z 4.9 29

352 tinρmγtiνGρviπρnνρGτorGtopGquγrkGpγirGproπuνtionGinG RmultijρtGρvρntsGinGppTμγrGνollisionsGγtGsqrtGsG
fXUaG}ρ–UGPhysicalnReviewnDSG1995SG]XSG[^YZT[^Z_ 4.9 29

351 |ργrνhGτorGρxνitρπGquγrksGinGppTμγrGνollisionsGγtGsqrtGsGfXUaG}ρ–UGPhysicalnReviewnLettersSG1994SG_YSGZWW[TZWWa7.4 29

350 |ργrνhGτorGsupρrsymmρtryGinGρvρntsGwithGμGjρtsGγnπGmissinψGtrγnsvρrsρGmomρntumGγtGthρGuqlUG
JournalnofnHighnEnergynPhysicsSG2011SGYWXXSGX 5.4 28

349 vργsurρmρntGoτGthρGproπuνtionGνrossGsρνtionSGthρGtopGquγrkGmγssSGγnπGthρGstronψGνouplinψG
νonstγntGusinψGπilρptonGρvρntsGinGppGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2019SG_bSGZ^a 4.2 27

348 nviπρnνρGτorGρxνlusivρG˛‡˛‡GTgG GRG Gâ��GproπuνtionGγnπGνonstrγintsGonGγnomγlousGquγrtiνGψγuψρG
νouplinψsGinGppGνollisionsGγtGOGsqrt{s}f_GPGγnπGaG}ρ–UGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 27

347 |hγpρSGtrγnsvρrsρGsizρSGγnπGνhγrψρπThγπronGmultipliνityGoτGjρtsGinGppGνollisionsGγtGOGsqrt{s}f_d}ρ–GPUG
JournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 27

346 vργsurρmρntGoτGOG{tρxt{k}}ovρrlinρG{tρxt{k}}GPGγnψulγrGνorrρlγtionsGμγsρπGonGsρνonπγryGvρrtρxG
rρνonstruνtionGγtGOGsqrtG{s}GfG_S{tρxt{}ρ–}}GPUGJournalnofnHighnEnergynPhysicsSG2011SGYWXXSGX 5.4 27

345 |ργrνhGτorGquγrkGνompositρnρssSGγxiψluonsSGγnπGhργvyGpγrtiνlρsGusinψGthρGπijρtGinvγriγntGmγssG
spρνtrumGoμsρrvρπGinGppTμγrGνollisionsUGPhysicalnReviewnLettersSG1993SG_XSGY][YTY][^ 7.4 27

(1993-2012)

11



344 vργsurρmρntGoτGpromptGγnπGnonpromptGℓoormulγcGsρρGtρxt√GproπuνtionGinGℓoormulγcGsρρGtρxt√GγnπG
ℓoormulγcGsρρGtρxt√GνollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2017SG__SGY^b 4.2 26

343 vργsurρmρntGoτGthρGνrossGsρνtionGγnπGγnψulγrGνorrρlγtionsGτorGγssoνiγtρπGproπuνtionGoτGγGZGμosonG
withGμGhγπronsGinGppGνollisionsGγtGOGsqrt{s}GPGfG_G}ρ–UGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 26

342 |ργrνhρsGτorGsupρrsymmρtryGusinψGthρGvG}YGvγriγμlρGinGhγπroniνGρvρntsGproπuνρπGinGppGνollisionsGγtG
aG}ρ–UGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4 26

341 |ργrνhGτorGphysiνsGμρyonπGthρGstγnπγrπGmoπρlGinGoppositρTsiψnGπilρptonGρvρntsGinGppGνollisionsGγtGOG
sqrtG{s}GfG_S{tρxt{}ρ–}}GPUGJournalnofnHighnEnergynPhysicsSG2011SGYWXXSGX 5.4 26

340 vργsurρmρntGoτGmrρllT±γnGρlρνtronGγnπGmuonGpγirGπiττρrρntiγlGνrossGsρνtionsGinGpTμγrpGνollisionsGγtG
sqrtGsGfXUaG}ρ–UGPhysicalnReviewnDSG1994SG[bSG{XT{^ 4.9 26

339
vργsurρmρntGoτGthρG TμosonGhρliνityGinGtopTquγrkGπρνγysGτromGOGmγthrm{t}ovρrlinρ{mγthrm{t}}GPG
proπuνtionGinGlρptonRjρtsGρvρntsGinGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG
2013SGYWXZSGX

5.4 25

338 |ργrνhGτorGtopGsquγrkGpγirGproπuνtionGinGppGνollisionsGγtGOGsqrt{s}fXZGPG}ρ–GusinψGsinψlρGlρptonG
ρvρntsUGJournalnofnHighnEnergynPhysicsSG2017SGYWX_SGX 5.4 25

337
vργsurρmρntsGoτGthρGℓoormulγcGsρρGtρxt√ℓoormulγcGsρρGtρxt√GproπuνtionGνrossGsρνtionsGinGthρG
ℓoormulγcGsρρGtρxt√GνhγnnρlGinGprotonTprotonGνollisionsGγtGℓoormulγcGsρρGtρxt√GγnπGℓoormulγcGsρρG
tρxt√GγnπGνomμinρπGνonstrγintsGonGtriplρGψγuψρGνouplinψsUGEuropeannPhysicalnJournalnCSG2015SG_]SG]XX

4.2 25

336 |ργrνhGτorGrρsonγntGOGmγthrm{t}ovρrlinρ{mγthrm{t}}GPGproπuνtionGinGlρptonRjρtsGρvρntsGinGppG
νollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 25

335 |ργrνhGτorGhργvyGrρsonγnνρsGπρνγyinψGtoGtwoGqiψψsGμosonsGinGτinγlGstγtρsGνontγininψGτourGμGquγrksUG
EuropeannPhysicalnJournalnCSG2016SG_^SGZ_X 4.2 25

334 vργsurρmρntGoτGthρGwργkGmixinψGγnψlρGusinψGthρGτorwγrπTμγνkwγrπGγsymmρtryGoτGmrρllT±γnG
ρvρntsGinGνollisionsGγtGaUGEuropeannPhysicalnJournalnCSG2018SG_aSG_WX 4.2 25

333
lonstrγintsGonGthρGpv||vSGjv|kGmoπρlGγnπGonGothρrGmoπρlsGτromGthρGsργrνhGτorGlonψTlivρπG
νhγrψρπGpγrtiνlρsGinGprotonTprotonGνollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG
2015SG_]SGZY]

4.2 24

332 |ργrνhGτorGproπuνtionGoτGτourGtopGquγrksGinGτinγlGstγtρsGwithGsγmρTsiψnGorGmultiplρGlρptonsGinG
protonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2020SGaWSG_] 4.2 24

331 vργsurρmρntGoτGinνlusivρGjρtGproπuνtionGγnπGnuνlργrGmoπiτiνγtionsGinGpyμGνollisionsGγtGℓoormulγcG
sρρGtρxt√UGEuropeannPhysicalnJournalnCSG2016SG_^SGZ_Y 4.2 24

330 sρtGγnπGunπρrlyinψGρvρntGpropρrtiρsGγsGγGτunνtionGoτGνhγrψρπTpγrtiνlρGmultipliνityGinGprotonTprotonG
νollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2013SG_ZSGY^_[ 4.2 24

329 vργsurρmρntGoτGthρGZV˛‡QGRGμTjρtGνrossGsρνtionGinGppGνollisionsGγtGOGsqrtG{s}GfG_GPG}ρ–UGJournalnofnHighn
EnergynPhysicsSG2012SGYWXYSGX 5.4 24

328 |ργrνhGτorGnρwGphysiνsGinGρvρntsGwithGsγmρTsiψnGπilρptonsGγnπGμTtγψψρπGjρtsGinGppGνollisionsGγtGOGsqrtG
{s}GfG_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 24

327 |ργrνhGτorGthρGstγnπγrπGmoπρlGqiψψsGμosonGinGthρGqGTgGZZGTgGYâ��Y˛‰GνhγnnρlGinGppGνollisionsGγtGOGsqrtG
{tρxt{s}}GfG{_}d{tρxt{}ρ–}}GPUGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 24
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326 yropρrtiρsGoτGhiψhTmγssGmultijρtGρvρntsGγtGthρGoρrmilγμGprotonTγntiprotonGνolliπρrUGPhysicalnReviewn
LettersSG1995SG_]SG^WaT^XY 7.4 24

325 |ργrνhGτorGτlγvorTνhγnψinψGnρutrγlGνurrρntGkGmρsonGπρνγysGinGppTμγrGνollisionsGγtGsqrtGsfXUaG}ρ–UG
PhysicalnReviewnLettersSG1996SG_^SG[^_]T[^aW 7.4 24

324 yρrτormγnνρGoτGthρGlv|GuρvρlTXGtriψψρrGinGprotonTprotonGνollisionsGγtGâ��sGfGXZG}ρ–UGJournalnofn
InstrumentationSG2020SGX]SGyXWWX_TyXWWX_ 1 23

323 |ργrνhGτorG hGTgGtμGπρνγysGinGthρGlρptonGRGjρtsGτinγlGstγtρGinGppGνollisionsGγtGOGsqrt{s}GPGfGaG}ρ–UGJournaln
ofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 23

322 mirρνtGmργsurρmρntGoτGthρG GμosonGwiπthUGPhysicalnReviewnLettersSG1995SG_[SGZ[XTZ[] 7.4 23

321 vργsurρmρntGoτGthρGkRGγnπGkWGmρsonGliτρtimρsUGPhysicalnReviewnLettersSG1994SG_YSGZ[]^TZ[^W 7.4 23

320 vργsurρmρntGoτGthρGkGmρsonGγnπGμGquγrkGνrossGsρνtionsGγtGsqrtGsGfXUaG}ρ–GusinψGthρGρxνlusivρG
πρνγyGkWTTgsVGpsiGtQOabYPWUGPhysicalnReviewnDSG1994SG]WSG[Y]YT[Y]_ 4.9 23

319 |ργrνhGτorGthirπTψρnρrγtionGsνγlγrGlρptoquγrksGπρνγyinψGtoGγGtopGquγrkGγnπGγGlρptonGγtUGEuropeann
PhysicalnJournalnCSG2018SG_aSG_W_ 4.2 23

318
nviπρnνρGτorGγssoνiγtρπGproπuνtionGoτGγGqiψψsGμosonGwithGγGtopGquγrkGpγirGinGτinγlGstγtρsGwithG
ρlρνtronsSGmuonsSGγnπGhγπroniνγllyGπρνγyinψGˇ�GlρptonsGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergyn
PhysicsSG2018SGYWXaSGX

5.4 23

317 vργsurρmρntGoτGthρGℓoormulγcGsρρGtρxt√GproπuνtionGνrossGsρνtionGusinψGρvρntsGinGthρGℓoormulγcGsρρG
tρxt√GτinγlGstγtρGinGppGνollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2017SG__SGX_Y 4.2 22

316 |ργrνhGτorGπγrkGmγttρrGproπuνρπGinGγssoνiγtionGwithGhργvyTτlγvorGquγrkGpγirsGinGprotonTprotonG
νollisionsGγtUGEuropeannPhysicalnJournalnCSG2017SG__SGa[] 4.2 22

315
|ργrνhGτorGphysiνsGμρyonπGthρGstγnπγrπGmoπρlGinGρvρntsGwithGtwoGlρptonsSGjρtsSGγnπGmissinψG
trγnsvρrsρGmomρntumGinGppGνollisionsGγtGOGsqrt{s}GPGfGaG}ρ–UGJournalnofnHighnEnergynPhysicsSG2015SG
YWX]SGX

5.4 22

314 vργsurρmρntGoτGkosρTninstρinGνorrρlγtionsGinGppGνollisionsGγtGOGsqrtG{s}GfGWUbGPGγnπG_G}ρ–UGJournalnofn
HighnEnergynPhysicsSG2011SGYWXXSGX 5.4 22

313 rπρntiτiνγtionGoτGtopGquγrksGusinψGkinρmγtiνGvγriγμlρsUGPhysicalnReviewnDSG1995SG]YSG{Y^W]T{Y^Wb 4.9 22

312 vργsurρmρntGoτGthρGpolγrizγtionGinGthρGπρνγysGkπTTgsVGpsiGtQWGγnπGksTTgsVGpsiGphiUGPhysicalnReviewn
LettersSG1995SG_]SGZW^aTZW_Y 7.4 22

311 |ργrνhGτorGsρνonπGψρnρrγtionGlρptoquγrksGinGppTμγrGνollisionsGγtGsqrtGsfXUaG}ρ–UGPhysicalnReviewn
LettersSG1995SG_]SGXWXYTXWX^ 7.4 22

310 {ρνonstruνtionGoτGkWTTgsVGpsiGtW|GγnπGmργsurρmρntGoτGrγtiosGoτGμrγnνhinψGrγtiosGinvolvinψGkTTgsVG
psiGtQGγnπGkRTTgsVGpsiGtRUGPhysicalnReviewnLettersSG1996SG_^SGYWX]TYWYW 7.4 22

309
vργsurρmρntGoτGthρG ZGproπuνtionGνrossGsρνtionGinGppGνollisionsGγtGℓoormulγcGsρρGtρxt√GγnπG
aℓoormulγcGsρρGtρxt√GγnπGsργrνhGτorGγnomγlousGtriplρGψγuψρGνouplinψsGγtGℓoormulγcGsρρGtρxt√UG
EuropeannPhysicalnJournalnCSG2017SG__SGYZ^

4.2 21

(2017-1995)
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308
jGsργrνhGτorGnρwGphρnomρnγGinGppGνollisionsGγtGℓoormulγcGsρρGtρxt√GinGτinγlGstγtρsGwithGmissinψG
trγnsvρrsρGmomρntumGγnπGγtGlργstGonρGjρtGusinψGthρGℓoormulγcGsρρGtρxt√GvγriγμlρUGEuropeannPhysicaln
JournalnCSG2017SG__SGYb[

4.2 21

307 vργsurρmρntGoτGρlρνtrowργkGproπuνtionGoτGtwoGjρtsGinGγssoνiγtionGwithGγGZGμosonGinGprotonTprotonG
νollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2015SG_]SG^^ 4.2 21

306 lorrρlγtionsGμρtwρρnGjρtsGγnπGνhγrψρπGpγrtiνlρsGinGyμyμGγnπGppGνollisionsGγtGOG
sqrt{s_{mγthrm{ww}}}fYU_^GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 21

305 vργsurρmρntGoτGthρGℓoormulγcGsρρGtρxt√GproπuνtionGνrossGsρνtionGinGthρGγllTjρtsGτinγlGstγtρGinGppG
νollisionsGγtGℓoormulγcGsρρGtρxt√ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2016SG_^SGXYa 4.2 21

304 vργsurρmρntGoτGthρGproπuνtionGνrossGsρνtionsGτorGγGZGμosonGγnπGonρGorGmorρGμGjρtsGinGppGνollisionsG
γtGOGsqrt{s}GPGfG_G}ρ–UGJournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 21

303 vργsurρmρntGoτGthρGtopTquγrkGmγssGinGγllTjρtsGℓoormulγcGsρρGtρxt√GρvρntsGinGppGνollisionsGγtG
ℓoormulγcGsρρGtρxt√G}ρ–UGEuropeannPhysicalnJournalnCSG2014SG_[SGY_]a 4.2 21

302 vργsurρmρntGoτGthρGOmγthrm{t}μγr{mγthrm{t}}PGproπuνtionGνrossGsρνtionGinGthρGˇ�RjρtsGνhγnnρlGinGppG
νollisionsGγtGOsqrt{s}f_Gmμox{}ρ–}PUGEuropeannPhysicalnJournalnCSG2013SG_ZSGX 4.2 21

301
|ργrνhGτorGphysiνsGμρyonπGthρGstγnπγrπGmoπρlGinGρvρntsGwithGtwoGlρptonsGoτGsγmρGsiψnSGmissinψG
trγnsvρrsρGmomρntumSGγnπGjρtsGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2017SG
__SG]_a

4.2 21

300 |ργrνhGτorGliψhtGμosonsGinGπρνγysGoτGthρGXY]Gpρ–GqiψψsGμosonGinGprotonTprotonGνollisionsGγtGOG
sqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2017SGYWX_SGX 5.4 21

299 |ργrνhGτorGγGqiψψsGμosonGinGthρGπρνγyGνhγnnρlGqGTgGZZOQPGTgGqOGovρrlinρG{tρxt{q}}GPGâ��Gâ��Gâ��GRGinGppGνollisionsG
γtGOGsqrtG{s}GfG_GP}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 21

298 rnνlusivρGμThγπronGproπuνtionGνrossGsρνtionGwithGmuonsGinGppGνollisionsGγtGOGsqrtG{s}GfG_d{tρxt{}ρ–}}GPUG
JournalnofnHighnEnergynPhysicsSG2011SGYWXXSGX 5.4 21

297 |ργrνhGτorGlγrψρGρxtrγGπimρnsionsGinGthρGπiphotonGτinγlGstγtρGγtGthρGuγrψρGqγπronGlolliπρrUGJournaln
ofnHighnEnergynPhysicsSG2011SGYWXXSGX 5.4 21

296 vργsurρmρntGoτGtrγnsvρrsρGmomρntumGrρlγtivρGtoGπijρtGsystρmsGinGyμyμGγnπGppGνollisionsGγtGOG
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1993SG[_SG{Y^ZbT{Y^[Z 4.9 13

223
vργsurρmρntGoτGOhμoxG{t}{μγr{hμoxG{t}}}PGnormγlisρπGmultiTπiττρrρntiγlGνrossGsρνtionsGinGO{tρxtG
{p}}{tρxtG{p}}GPGνollisionsGγtGOsqrt{s}fXZS{tρxtG{}ρ–}}GPSGγnπGsimultγnρousGπρtρrminγtionGoτGthρGstronψG
νouplinψGstrρnψthSGtopGquγrkGpolρGmγssSGγnπGpγrtonGπistriμutionGτunνtionsUGEuropeannPhysicaln
JournalnCSG2020SGaWSGX

4.2 13

222 |ργrνhGτorGOGmγthrm{t}ovρrlinρ{mγthrm{t}}mγthrm{q}GPGproπuνtionGinGthρGγllTjρtGτinγlGstγtρGinG
protonTprotonGνollisionsGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 13

221 vργsurρmρntGoτGthρGtopGquγrkGmγssGwithGlρptonRjρtsGτinγlGstγtρsGusinψGνollisionsGγtUGEuropeann
PhysicalnJournalnCSG2018SG_aSGabX 4.2 13

220 |ργrνhGτorGπγrkGmγttρrGproπuνρπGinGγssoνiγtionGwithGγGqiψψsGμosonGπρνγyinψGtoGγGpγirGoτGμottomG
quγrksGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2019SG_bSGYaW 4.2 12

219 |ργrνhGτorGπirρνtGtopGsquγrkGpγirGproπuνtionGinGρvρntsGwithGonρGlρptonSGjρtsSGγnπGmissinψGtrγnsvρrsρG
momρntumGγtGXZG}ρ–GwithGthρGlv|GρxpρrimρntUGJournalnofnHighnEnergynPhysicsSG2020SGYWYWSGX 5.4 12
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218 |ργrνhGτorGhργvyGquγrksGπρνγyinψGintoGγGtopGquγrkGγnπGγG GorGZGμosonGusinψGlρptonGRGjρtsGρvρntsGinG
ppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX 5.4 12

217 |ργrνhGτorGquγrkGνompositρnρssGinGπijρtGγnψulγrGπistriμutionsGτromGppGνollisionsGγtGOGsqrtG{s}GfG_{G}GPG
}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 12

216 |ργrνhGτorGthirπTψρnρrγtionGlρptoquγrksGγnπGsνγlγrGμottomGquγrksGinGppGνollisionsGγtGOGsqrt{s}f_d}ρ–G
PUGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 12

215 |ργrνhGτorGliψhtGrρsonγnνρsGπρνγyinψGintoGpγirsGoτGmuonsGγsGγGsiψnγlGoτGnρwGphysiνsUGJournalnofnHighn
EnergynPhysicsSG2011SGYWXXSGX 5.4 12

214 }hρGlv|GπγtγGγνquisitionGsystρmGsoτtwγrρUGJournalnofnPhysics:nConferencenSeriesSG2010SGYXbSGWYYWXX 0.3 12

213 |tuπiρsGoτGγnπGmρsonsGinνluπinψGthρGoμsρrvγtionGoτGthρGπρνγyGinGprotonTprotonGνollisionsGγtUG
EuropeannPhysicalnJournalnCSG2018SG_aSGbZb 4.2 12

212 nlρνtrowργkGproπuνtionGoτGtwoGjρtsGinGγssoνiγtionGwithGγGZGμosonGinGprotonâ��protonGνollisionsGγtG
Osqrt{s}fGPGXZOStρxtG{}ρ–}PUGEuropeannPhysicalnJournalnCSG2018SG_aSGX 4.2 12

211 vργsurρmρntGoτGγssoνiγtρπGZGRGνhγrmGproπuνtionGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicaln
JournalnCSG2018SG_aSGYa_ 4.2 11

210 vργsurρmρntGoτGjρtGmultipliνityGπistriμutionsGinGℓoormulγcGsρρGtρxt√GproπuνtionGinGppGνollisionsGγtG
ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2014SG_[SGZWX[ 4.2 11

209 |ργrνhGτorGsupρrsymmρtryGinGthρGvρνtorTμosonGτusionGtopoloψyGinGprotonTprotonGνollisionsGγtGOG
sqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4 11

208 vργsurρmρntGoτGthρGunπρrlyinψGρvρntGγνtivityGinGppGνollisionsGγtGOGsqrtG{s}GfGWUbGPGγnπG_G}ρ–GwithGthρG
novρlGjρtTγrργVmρπiγnGγpproγνhUGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 11

207 oorwγrπGρnρrψyGτlowSGνρntrγlGνhγrψρπTpγrtiνlρGmultipliνitiρsSGγnπGpsρuπorγpiπityGψγpsGinG GγnπGZG
μosonGρvρntsGτromGppGνollisionsGγtGOsqrt{s}fG_PG}ρ–UGEuropeannPhysicalnJournalnCSG2012SG_YSGX 4.2 11

206 |ργrνhGτorGthρGstγnπγrπGmoπρlGqiψψsGμosonGinGthρGqGTgGZZGTgGâ��Râ��â�� ˇ�Rˇ�â��GπρνγyGνhγnnρlGinGppGνollisionsGγtG
OGsqrtG{s}GfG{_}d{tρxt{}ρ–}}GPUGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 11

205 xμsρrvγtionGoτGqγπroniνG GmρνγysGinGtt´flGnvρntsGwithGthρGlolliπρrGmρtρνtorGγtGoρrmilγμUGPhysicaln
ReviewnLettersSG1998SGaWSG]_YWT]_Y] 7.4 11

204 vργsurρmρntsGoτGπiττρrρntiγlGZGμosonGproπuνtionGνrossGsρνtionsGinGprotonTprotonGνollisionsGγtGOG
sqrt{s}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2019SGYWXbSGX 5.4 11

203 yρrτormγnνρGoτGthρGrρνonstruνtionGγnπGiπρntiτiνγtionGoτGhiψhTmomρntumGmuonsGinGprotonTprotonG
νollisionsGγtGâ��sGfGXZG}ρ–UGJournalnofnInstrumentationSG2020SGX]SGyWYWY_TyWYWY_ 1 11

202 |ργrνhGτorGZ˛‡GrρsonγnνρsGusinψGlρptoniνGγnπGhγπroniνGτinγlGstγtρsGinGprotonTprotonGνollisionsGγtGOG
sqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 11

201
vργsurρmρntsGoτGthρGppGTgG ZGinνlusivρGγnπGπiττρrρntiγlGproπuνtionGνrossGsρνtionsGγnπGνonstrγintsG
onGνhγrψρπGγnomγlousGtriplρGψγuψρGνouplinψsGγtGOGsqrt{s}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG
2019SGYWXbSGX

5.4 10
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200 jGmultiTπimρnsionγlGsργrνhGτorGnρwGhργvyGrρsonγnνρsGπρνγyinψGtoGμoostρπGSGSGorGμosonGpγirsGinGthρG
πijρtGτinγlGstγtρGγtGXZ´ UGEuropeannPhysicalnJournalnCSG2020SGaWSGYZ_ 4.2 10

199 |ργrνhGτorGρxνitρπGlρptonsGinGprotonTprotonGνollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergyn
PhysicsSG2016SGYWX^SGX 5.4 10

198
vργsurρmρntGoτGthρGhγπroniνGγνtivityGinGρvρntsGwithGγGZGγnπGtwoGjρtsGγnπGρxtrγνtionGoτGthρGνrossG
sρνtionGτorGthρGρlρνtrowργkGproπuνtionGoτGγGZGwithGtwoGjρtsGinGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UG
JournalnofnHighnEnergynPhysicsSG2013SGYWXZSGX

5.4 10

197 |ργrνhGτorGphysiνsGμρyonπGthρGstγnπγrπGmoπρlGinGρvρntsGwithGlρptonsSGjρtsSGγnπGlγrψρGtrγnsvρrsρG
momρntumGimμγlγnνρGinGppGνollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2013SG_ZSGY[bZ4.2 10

196 |ργrνhGτorGnρwGphysiνsGwithGlonψTlivρπGpγrtiνlρsGπρνγyinψGtoGphotonsGγnπGmissinψGρnρrψyGinGppG
νollisionsGγtGOGsqrt{s}f_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 10

195 |ργrνhGτorGsupρrsymmρtryGinGρvρntsGwithGγGlρptonSGγGphotonSGγnπGlγrψρGmissinψGtrγnsvρrsρGρnρrψyGinG
ppGνollisionsGγtGOGsqrtG{s}GfG_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2011SGYWXXSGX 5.4 10

194 |ργrνhGτorGthρGγssoνiγtρπGproπuνtionGoτGγGqiψψsGμosonGwithGγGsinψlρGtopGquγrkGinGprotonTprotonG
νollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 10

193
vργsurρmρntsGoτGπiττρrρntiγlGνrossGsρνtionsGoτGtopGquγrkGpγirGproπuνtionGγsGγGτunνtionGoτGkinρmγtiνG
ρvρntGvγriγμlρsGinGprotonTprotonGνollisionsGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018
SGYWXaSGX

5.4 10

192 jzimuthγlGπρνorrρlγtionGoτGjρtsGwiπρlyGsρpγrγtρπGinGrγpiπityGinGppGνollisionsGγtGOGsqrt{s}f_GPG}ρ–UG
JournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 9

191 lv|GmjzGnvρntGkuilπρrGkγsρπGonGpiψγμitGnthρrnρtUGIEEEnTransactionsnonnNuclearnScienceSG2008SG]]SGXbaTYWY1.7 9

190 |ργrνhGτorGsquγrksGγnπGψluinosGviγGrγπiγtivρGπρνγysGoτGnρutrγlinosGinGprotonTγntiprotonGνollisionsGγtG
sqrtGsfXUa}ρ–UGPhysicalnReviewnLettersSG1995SG_]SG^XZT^X_ 7.4 9

189 vργsurρmρntGoτGthρGmγssGoτGthρGksWGmρsonUGPhysicalnReviewnDSG1996SG]ZSGZ[b^TZ]W] 4.9 9

188
|ργrνhGτorGlρptonGτlγvourGviolγtinψGπρνγysGoτGhργvyGrρsonγnνρsGγnπGquγntumGμlγνkGholρsGtoGγnG
ℓoormulγcGsρρGtρxt√GpγirGinGprotonTprotonGνollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournaln
CSG2016SG_^SGZX_

4.2 9

187 |ργrνhGτorGμlγνkGholρsGγnπGsphγlρronsGinGhiψhTmultipliνityGτinγlGstγtρsGinGprotonTprotonGνollisionsGγtGOG
sqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 9

186 vργsurρmρntGoτGνhγrψρπGpγrtiνlρGspρνtrγGinGminimumTμiγsGρvρntsGτromGprotonTprotonGνollisionsGγtUG
EuropeannPhysicalnJournalnCSG2018SG_aSG^b_ 4.2 9

185 }hρGwρwGlv|GmjzG|ystρmGτorG{unTYGoτGthρGuqlUGIEEEnTransactionsnonnNuclearnScienceSG2015SG^YSGXWbbTXXWZ1.7 8

184 vργsurρmρntGoτGtopGquγrkGpγirGproπuνtionGinGγssoνiγtionGwithGγGZGμosonGinGprotonTprotonGνollisionsG
γtGOGsqrt{mγthrm{s}}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2020SGYWYWSGX 5.4 8

183 |ργrνhGτorGsGνhγnnρlGsinψlρGtopGquγrkGproπuνtionGinGppGνollisionsGγtGOGsqrt{s}f_GPGγnπGaG}ρ–UGJournalnofn
HighnEnergynPhysicsSG2016SGYWX^SGX 5.4 8
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182 |ργrνhGτorGπγrkGmγttρrGproπuνρπGinGγssoνiγtionGwithGγGsinψlρGtopGquγrkGorGγGtopGquγrkGpγirGinG
protonTprotonGνollisionsGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2019SGYWXbSGX 5.4 8

181 vργsurρmρntGoτGthρGtopGquγrkGmγssGusinψGsinψlρGtopGquγrkGρvρntsGinGprotonTprotonGνollisionsGγtG
ℓoormulγcGsρρGtρxt√´ }ρ–UGEuropeannPhysicalnJournalnCSG2017SG__SGZ][ 4.2 8

180 vργsurρmρntGoτGthρGtriplρTπiττρrρntiγlGπijρtGνrossGsρνtionGinGprotonTprotonGνollisionsGγtGγnπG
νonstrγintsGonGpγrtonGπistriμutionGτunνtionsUGEuropeannPhysicalnJournalnCSG2017SG__SG_[^ 4.2 8

179 XWGpμpsG}lyVryGstrργmsGτromGthρGoypjGτorGthρGlv|GmjzGρvρntμuilπρrGnρtworkUGJournalnofn
InstrumentationSG2013SGaSGlXYWZbTlXYWZb 1 8

178 }hρG}ρrγμitVsG|upρrTorγψmρntGkuilπρrGγnπG}riψψρrG}hrottlinψG|ystρmGτorGthρGlompγνtGvuonG
|olρnoiπGnxpρrimρntGγtGln{wUGIEEEnTransactionsnonnNuclearnScienceSG2008SG]]SGXbWTXb_ 1.7 8

177 yρrτormγnνρGoτGthρGlmoGonlinρGsiliνonGvρrtρxGtrγνkρrUGIEEEnTransactionsnonnNuclearnScienceSG2002SG
[bSGXX__TXXa[ 1.7 8

176 vργsurρmρntGoτGthρGunπρrlyinψGρvρntGγνtivityGinGinνlusivρGZGμosonGproπuνtionGinGprotonTprotonG
νollisionsGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 8

175 vργsurρmρntGoτGthρGproπuνtionGνrossGsρνtionGoτGγG ´ μosonGinGγssoνiγtionGwithGtwoGμGjρtsGinGppG
νollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2017SG__SGbY 4.2 7

174 vργsurρmρntGoτGthρGρnρrψyGπρnsityGγsGγGτunνtionGoτGpsρuπorγpiπityGinGprotonâ��protonGνollisionsGγtG
Osqrt{s}GfXZStρxtG{}ρ–}GPUGEuropeannPhysicalnJournalnCSG2019SG_bSGX 4.2 7

173 |ργrνhGτorGrγrρGπρνγysGoτGγnπGqiψψsGμosonsGtoGγnπGγGphotonGinGprotonTprotonGνollisionsGγtGfGXZUG
EuropeannPhysicalnJournalnCSG2019SG_bSGb[ 4.2 7

172 |ργrνhGτorGhργvyGrρsonγnνρsGπρνγyinψGintoGtwoGqiψψsGμosonsGorGintoGγGqiψψsGμosonGγnπGγG GorGZG
μosonGinGprotonTprotonGνollisionsGγtGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2019SGYWXbSGX 5.4 7

171 |ργrνhGτorGπγrkGmγttρrGpγrtiνlρsGproπuνρπGinGγssoνiγtionGwithGγGqiψψsGμosonGinGprotonTprotonG
νollisionsGγtGOGsqrt{mγthrm{s}}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2020SGYWYWSGX 5.4 7

170 |ργrνhGτorGsupρrsymmρtryGinGppGνollisionsGγtGOGsqrt{s}fXZGPG}ρ–GinGthρGsinψlρTlρptonGτinγlGstγtρGusinψG
thρGsumGoτGmγssρsGoτGlγrψρTrγπiusGjρtsUGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 7

169 vργsurρmρntGoτGtopGquγrkGpolγrisγtionGinGtTνhγnnρlGsinψlρGtopGquγrkGproπuνtionUGJournalnofnHighn
EnergynPhysicsSG2016SGYWX^SGX 5.4 7

168 vργsurρmρntGoτGthρGZ˛‡GproπuνtionGνrossGsρνtionGinGppGνollisionsGγtGaG}ρ–GγnπGsργrνhGτorGγnomγlousG
triplρGψγuψρGμosonGνouplinψsUGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4 7

167 jGproψrγmmγμlρGγssoνiγtivρGmρmoryGτorGtrγνkGτinπinψUGNuclearnInstrumentsnandnMethodsninnPhysicsn
Research,nSectionnA:nAccelerators,nSpectrometers,nDetectorsnandnAssociatednEquipmentSG1998SG[XZSGZ^_TZ_Z1.2 7

166 }hρGrunGνontrolGsystρmGoτGthρGlv|GρxpρrimρntUGJournalnofnPhysics:nConferencenSeriesSG2008SGXXbSGWYYWXW 0.3 7

165 lρntρrToτTmγssGγnψulγrGπistriμutionGoτGpromptGphotonsGproπuνρπGinGppTμγrGνollisionsGγtGsqrtGsGfXUaG
}ρ–UGPhysicalnReviewnLettersSG1993SG_XSG^_bT^aZ 7.4 7

(1993-2019)
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164 |ργrνhGτorGπγrkGmγttρrGproπuνρπGinGγssoνiγtionGwithGγGlρptoniνγllyGπρνγyinψGμosonGinGprotonTprotonG
νollisionsGγtUGEuropeannPhysicalnJournalnCSG2021SGaXSGXZ 4.2 7

163
|ργrνhGτorGhργvyGrρsonγnνρsGπρνγyinψGintoGγGvρνtorGμosonGγnπGγGqiψψsGμosonGinGτinγlGstγtρsGwithG
νhγrψρπGlρptonsSGnρutrinosGγnπGμGquγrksGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SG
YWXaSGX

5.4 7

162 |ργrνhGτorGγGhργvyGrρsonγnνρGπρνγyinψGintoGγGZGμosonGγnπGγGZGorG GμosonGinGYâ��YqGτinγlGstγtρsGγtGOG
sqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 7

161 |ργrνhGτorGπγrkGmγttρrGproπuνρπGinGγssoνiγtionGwithGγGqiψψsGμosonGπρνγyinψGtoG˛‡˛‡GorGˇ�GRˇ�Gâ��GγtGOG
sqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 7

160 yrρνisionGluminosityGmργsurρmρntGinGprotonTprotonGνollisionsGγtGinGYWX]GγnπGYWX^GγtGlv|UG
EuropeannPhysicalnJournalnCSG2021SGaXSGaWW 4.2 7

159 |ργrνhGτorGsinψlρGproπuνtionGoτGvρνtorTlikρGquγrksGπρνγyinψGtoGγGtopGquγrkGγnπGγGμosonGinG
protonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2019SG_bSGbW 4.2 6

158 vργsurρmρntGoτGthρGunπρrlyinψGρvρntGγνtivityGusinψGνhγrψρπTpγrtiνlρGjρtsGinGprotonTprotonG
νollisionsGγtGOGsqrt{s}fYU_^GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4 6

157 vixρπGhiψhρrTorπρrGγnisotropiνGτlowGγnπGnonlinργrGrρsponsρGνoρττiνiρntsGoτGνhγrψρπGpγrtiνlρsGinG
νollisionsGγtGγnπG]UWYUGEuropeannPhysicalnJournalnCSG2020SGaWSG]Z[ 4.2 6

156 vργsurρmρntGoτGρlρνtrowργkGproπuνtionGoτGγGμosonGinGγssoνiγtionGwithGtwoGjρtsGinGprotonTprotonG
νollisionsGγtUGEuropeannPhysicalnJournalnCSG2020SGaWSG[Z 4.2 6

155 vργsurρmρntGoτGπijρtGγzimuthγlGπρνorrρlγtionGinGpp´ νollisionsGγtGℓoormulγcGsρρGtρxt√UGEuropeann
PhysicalnJournalnCSG2016SG_^SG]Z^ 4.2 6

154 |ργrνhGτorGγGhργvyGrρsonγnνρGπρνγyinψGtoGγGtopGquγrkGγnπGγGvρνtorTlikρGtopGquγrkGinGthρGlρptonGRG
jρtsGτinγlGstγtρGinGppGνollisionsGγtGOsqrt{s}GfGXZStρxtG{}ρ–}GPUGEuropeannPhysicalnJournalnCSG2019SG_bSGX 4.2 6

153 |ργrνhGτorGthρGstγnπγrπGmoπρlGqiψψsGμosonGproπuνρπGinGγssoνiγtionGwithG GγnπGZGμosonsGinGppG
νollisionsGγtGOGsqrt{s}f_GP}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 6

152 }hρGπγtγTγνquisitionGsystρmGoτGthρGlv|GρxpρrimρntGγtGthρGuqlUGJournalnofnPhysics:nConferencenSeries
SG2011SGZZXSGWYYWYX 0.3 6

151 }hρGlmoGsiliνonGvρrtρxGtrγνkρrUGNuclearnInstrumentsnandnMethodsninnPhysicsnResearch,nSectionnA:n
Accelerators,nSpectrometers,nDetectorsnandnAssociatednEquipmentSG2002SG[__SG[]XT[]] 1.2 6

150 |ργrνhGτorGthρGrγrρGπρνγyG RVTTTgGpiGRVTRGψγmmγUGPhysicalnReviewnLettersSG1996SG_^SGYa]YTYa]_ 7.4 6

149 |ργrνhGτorGthρGγssoνiγtρπGproπuνtionGoτGthρGqiψψsGμosonGwithGγGtopTquγrkGpγirG2014SGYWX[SGX 6

148
|ργrνhGτorGsupρrsymmρtryGinGτinγlGstγtρsGwithGtwoGoppositρlyGνhγrψρπGsγmρTτlγvorGlρptonsGγnπG
missinψGtrγnsvρrsρGmomρntumGinGprotonTprotonGνollisionsGγtGOGsqrt{s}GPGfGXZG}ρ–UGJournalnofnHighn
EnergynPhysicsSG2021SGYWYXSGX

5.4 6

147 |ργrνhGτorGπirρνtGpγirGproπuνtionGoτGsνγlγrGtopGquγrksGinGthρGsinψlρTGγnπGπilρptonGνhγnnρlsGinG
protonTprotonGνollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 6
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146 vργsurρmρntGoτGthρGπiττρrρntiγlGmrρllT±γnGνrossGsρνtionGinGprotonTprotonGνollisionsGγtGOG
sqrt{mγthrm{s}}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2019SGYWXbSGX 5.4 6

145 vργsurρmρntGoτGthρGγvρrγψρGvρryGτorwγrπGρnρrψyGγsGγGτunνtionGoτGthρGtrγνkGmultipliνityGγtGνρntrγlG
psρuπorγpiπitiρsGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2019SG_bSGabZ 4.2 6

144 |ργrνhGτorGnρwGphysiνsGinGtopGquγrkGproπuνtionGinGπilρptonGτinγlGstγtρsGinGprotonTprotonGνollisionsG
γtUGEuropeannPhysicalnJournalnCSG2019SG_bSGaa^ 4.2 6

143 |ργrνhGτorGπρνγysGoτGstoppρπGρxotiνGlonψTlivρπGpγrtiνlρsGproπuνρπGinGprotonTprotonGνollisionsGγtGOG
sqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 6

142 |ργrνhGτorGγGhργvyGrρsonγnνρGπρνγyinψGintoGγGZGμosonGγnπGγGvρνtorGμosonGinGthρGOGnuG
ovρrlinρ{nu}mγthrm{q}ovρrlinρ{mγthrm{q}}GPGτinγlGstγtρUGJournalnofnHighnEnergynPhysicsSG2018SGYWXaSGX 5.4 6

141 XWGpμpsG}lyVryGstrργmsGτromGthρGoypjGτorGqiψhGnnρrψyGyhysiνsUGJournalnofnPhysics:nConferencen
SeriesSG2014SG]XZSGWXYW[Y 0.3 5

140 }hρGmjzGnρρπlρGinGthρGμiψTπγtγGhγystγνkUGJournalnofnPhysics:nConferencenSeriesSG2015SG^^[SGWaYWZY 0.3 5

139 lompγrisonGoτGthρGZV˛‡GQGRGjρtsGtoG˛‡GRGjρtsGνrossGsρνtionsGinGppGνollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournaln
ofnHighnEnergynPhysicsSG2015SGYWX]SGX 5.4 5

138 }hρGlv|GρvρntGμuilπρrGγnπGstorγψρGsystρmUGJournalnofnPhysics:nConferencenSeriesSG2010SGYXbSGWYYWZa 0.3 5

137 rnitiγlGρxpρriρnνρGwithGthρGlmoG|–}GtriψψρrUGNuclearnInstrumentsnandnMethodsninnPhysicsnResearch,n
SectionnA:nAccelerators,nSpectrometers,nDetectorsnandnAssociatednEquipmentSG2003SG]WXSGYWXTYW^ 1.2 5

136  GμosonRjρtGγnψulγrGπistriμutionGinGppTμγrGνollisionsGγtGsqrtGsGfXUaG}ρ–UGPhysicalnReviewnLettersSG
1994SG_ZSGYYb^TYZWW 7.4 5

135 vργsurρmρntGoτGρnρrψyGτlowGγtGlγrψρGpsρuπorγpiπitiρsGinGppGνollisionsGγtGOGsqrtG{s}GfGWU{b}GPGγnπG_G
}ρ–G2011SGYWXXSGX 5

134 vργsurρmρntsGoτGproπuνtionGνrossGsρνtionsGγnπGνonstrγintsGonGγnomγlousGtriplρGψγuψρGνouplinψsG
γtUGEuropeannPhysicalnJournalnCSG2021SGaXSGYWW 4.2 5

133 lonstruνtionGγnπGνommissioninψGoτGlv|GlnGprototypρGsiliνonGmoπulρsUGJournalnofnInstrumentationSG
2021SGX^SG}W[WWY 1 5

132 vργsurρmρntGoτGthρGqiψψsGμosonGproπuνtionGrγtρGinGγssoνiγtionGwithGtopGquγrksGinGτinγlGstγtρsGwithG
ρlρνtronsSGmuonsSGγnπGhγπroniνγllyGπρνγyinψGtγuGlρptonsGγtUGEuropeannPhysicalnJournalnCSG2021SGaXSGZ_a 4.2 5

131 vργsurρmρntsGoτGproπuνtionGνrossGsρνtionsGoτGthρGqiψψsGμosonGinGthρGτourTlρptonGτinγlGstγtρGinG
protonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2021SGaXSG[aa 4.2 5

130 |ργrνhGτorGrρsonγntGγnπGnonrρsonγntGnρwGphρnomρnγGinGhiψhTmγssGπilρptonGτinγlGstγtρsGγtGOGsqrt{s}G
PGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 5

129 |ργrνhGτorGtopGsquγrkGpγirGproπuνtionGusinψGπilρptonGτinγlGstγtρsGinGνollisionGπγtγGνollρνtρπGγtUG
EuropeannPhysicalnJournalnCSG2021SGaXSGZ 4.2 5
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128 vργsurρmρntGoτGthρGνrossGsρνtionGinGppGνollisionsGγtGγnπGvγliπγtionGoτGlρptonGγnγlysisGtρνhniquρsUG
EuropeannPhysicalnJournalnCSG2018SG_aSG_Wa 4.2 5

127 |ργrνhGτorGthρGpγirGproπuνtionGoτGliψhtGtopGsquγrksGinGthρGρ´–˛…hGτinγlGstγtρGinGprotonTprotonGνollisionsG
γtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2019SGYWXbSGX 5.4 4

126 |tuπyGoτGthρGunπρrlyinψGρvρntGinGtopGquγrkGpγirGproπuνtionGinGνollisionsGγtGXZUGEuropeannPhysicaln
JournalnCSG2019SG_bSGXYZ 4.2 4

125 vργsurρmρntGoτGπiττρrρntiγlGνrossGsρνtionsGτorGinνlusivρGisolγtρπTphotonGγnπGphotonRjρtG
proπuνtionGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2019SG_bSGYW 4.2 4

124 mistriμutionsGoτGtopoloψiνγlGoμsρrvγμlρsGinGinνlusivρGthrρρTGγnπGτourTjρtGρvρntsGinGppGνollisionsGγtG
ℓoormulγcGsρρGtρxt√ℓoormulγcGsρρGtρxt√UGEuropeannPhysicalnJournalnCSG2015SG_]SGZWY 4.2 4

123 nviπρnνρGτorGOtρxtG{ }tρxtG{ }PGproπuνtionGτromGπouμlρTpγrtonGintρrγνtionsGinGprotonâ��protonG
νollisionsGγtGOsqrt{s}GfGXZGStρxtG{}ρ–}GPUGEuropeannPhysicalnJournalnCSG2020SGaWSGX 4.2 4

122 |tuπyGoτGπijρtGρvρntsGwithGγGlγrψρGrγpiπityGψγpGμρtwρρnGthρGtwoGlργπinψGjρtsGinGppGνollisionsGγtUG
EuropeannPhysicalnJournalnCSG2018SG_aSGY[Y 4.2 4

121
jGlomprρhρnsivρGZρroTlopyGjrνhitρνturρGτorGqiψhGyρrτormγnνρGmistriμutρπGmγtγGjνquisitionGxvρrG
jπvγnνρπGwρtworkG}ρνhnoloψiρsGτorGthρGlv|GnxpρrimρntUGIEEEnTransactionsnonnNuclearnScienceSG
2013SG^WSG[]b]T[^WY

1.7 4

120 oirstGxpρrγtionγlGnxpρriρnνρG ithGγGqiψhTnnρrψyGyhysiνsG{unGlontrolG|ystρmGkγsρπGonG ρμG
}ρνhnoloψiρsUGIEEEnTransactionsnonnNuclearnScienceSG2012SG]bSGX]b_TX^W[ 1.7 4

119 vonitorinψGthρGlv|GπγtγGγνquisitionGsystρmUGJournalnofnPhysics:nConferencenSeriesSG2010SGYXbSGWYYW[Y 0.3 4

118 }hρGlv|GρvρntGμuilπρrGπρmonstrγtorGγnπGrρsultsGwithGvyrinρtUGComputernPhysicsnCommunicationsSG
2001SGX[WSGXZWTXZa 4.2 4

117 vργsurρmρntGoτGthρGγssoνiγtρπG˛‡R˛…´–GproπuνtionGνrossGsρνtionGinGpp´flGνollisionsGγtGsfXUaG}ρ–UG
PhysicalnReviewnDSG1999SG^WSG 4.9 4

116 jGrργlTtimρGtrγνkρrGτorGhγπroniνGνolliπρrGρxpρrimρntsUGIEEEnTransactionsnonnNuclearnScienceSG1999SG
[^SGb[_Tb]Y 1.7 4

115 vργsurρmρntGoτGπiττρrρntiγlGνrossGsρνtionsGγnπGνhγrψρGrγtiosGτorGTνhγnnρlGsinψlρGtopGquγrkG
proπuνtionGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2020SGaWSGZ_W 4.2 4

114
|ργrνhGτorGnonrρsonγntGqiψψsGμosonGpγirGproπuνtionGinGτinγlGstγtρsGwithGtwoGμottomGquγrksGγnπG
twoGphotonsGinGprotonTprotonGνollisionsGγtGOGsqrt{s}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SG
YWYXSGX

5.4 4

113 |ργrνhGτorGnρwGphysiνsGinGtopGquγrkGproπuνtionGwithGγππitionγlGlρptonsGinGprotonTprotonGνollisionsG
γtGOGsqrt{s}GPGfGXZG}ρ–GusinψGρττρνtivρGτiρlπGthρoryUGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 4

112 jzimuthγlGνorrρlγtionsGτorGinνlusivρGYTjρtSGZTjρtSGγnπG[TjρtGρvρntsGinGppGνollisionsGγtGOsqrt{s}fGXZ~hμoxG
{}ρ–}PUGEuropeannPhysicalnJournalnCSG2018SG_aSGX 4.2 4

111 v~|ilcGγGmoπρlTunspρνiτiνGsργrνhGτorGnρwGphysiνsGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicaln
JournalnCSG2021SGaXSG^Yb 4.2 4
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110 |ργrνhGτorGπirρνtGpγirGproπuνtionGoτGsupρrsymmρtriνGpγrtnρrsGtoGthρGlρptonGinGprotonTprotonG
νollisionsGγtUGEuropeannPhysicalnJournalnCSG2020SGaWSGXab 4.2 3

109 }hρGlv|GmγtγGjνquisitionGTGjrνhitρνturρsGτorGthρGyhγsρTYG~pψrγπρUGJournalnofnPhysics:nConferencen
SeriesSG2017SGabaSGWZYWXb 0.3 3

108 |ργrνhGτorGpγirGproπuνtionGoτGρxνitρπGtopGquγrksGinGthρGlρptonGRGjρtsGτinγlGstγtρUGJournalnofnHighn
EnergynPhysicsSG2014SGYWX[SGX 5.4 3

107 |tuπyGoτGhγπroniνGρvρntTshγpρGvγriγμlρsGinGmultijρtGτinγlGstγtρsGinGppGνollisionsGγtGOGsqrt{s}GfG_GPG}ρ–UG
JournalnofnHighnEnergynPhysicsSG2014SGYWX[SGX 5.4 3

106 vργsurρmρntGoτGthρGνrossGsρνtionGτorGproπuνtionGoτGOGμovρrlinρGμG¯GPGπρνγyinψGtoGmuonsGinGppG
νollisionsGγtGOGsqrtG{s}GfG_GPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2012SGYWXYSGX 5.4 3

105 }hρGlv|GqiψhGuρvρlG}riψψρrG|ystρmUGIEEEnTransactionsnonnNuclearnScienceSG2008SG]]SGX_YTX_] 1.7 3

104
vργsurρmρntsGoτGthρGOmγthrmG{p}mγthrmG{p}riψhtγrrowGmγthrm{Z}mγthrm{Z}PGproπuνtionGνrossG
sρνtionGγnπGthρGOmγthrm{Z}riψhtγrrowG[ρllGPGμrγnνhinψGτrγνtionSGγnπGνonstrγintsGonGγnomγlousGtriplρG
ψγuψρGνouplinψsGγtGOsqrt{s}GfGXZStρxtG{}ρ–}GPG2018SG_aSGX

3

103 lomμinρπGsργrνhρsGτorGthρGproπuνtionGoτGsupρrsymmρtriνGtopGquγrkGpγrtnρrsGinGprotonTprotonG
νollisionsGγtUGEuropeannPhysicalnJournalnCSG2021SGaXSGb_W 4.2 3

102 |ργrνhGτorGnρwGpγrtiνlρsGinGρvρntsGwithGρnρrψρtiνGjρtsGγnπGlγrψρGmissinψGtrγnsvρrsρGmomρntumGinG
protonTprotonGνollisionsGγtGKKGsqrt{s}GKKGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 3

101 vργsurρmρntGoτGthρGOGtovρrlinρ{t}GPGproπuνtionGνrossGsρνtionGinGthρGπilρptonGνhγnnρlGinGppGνollisionsG
γtGOGsqrt{s}GPGfGaG}ρ–G2014SGYWX[SGX 3

100 mρpρnπρnνρGoτGinνlusivρGjρtGproπuνtionGonGthρGγntiTk}GπistγnνρGpγrγmρtρrGinGppGνollisionsGγtGOG
sqrt{mγthrm{s}}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2020SGYWYWSGX 5.4 3

99 rnvρstiψγtionGintoGthρGρvρntTγνtivityGπρpρnπρnνρGoτGhOn|PGrρlγtivρGproπuνtionGinGprotonTprotonG
νollisionsGγtGOGsqrt{s}GPGfG_G}ρ–UGJournalnofnHighnEnergynPhysicsSG2020SGYWYWSGX 5.4 3

98 jGmρρpGwρurγlGwρtworkGτorG|imultγnρousGnstimγtionGoτGμGsρtGnnρrψyGγnπG{ρsolutionUGComputingn
andnSoftwarenfornBignScienceSG2020SG[SGXW 6 3

97 vργsurρmρntGoτGthρGinνlusivρGγnπGπiττρrρntiγlGqiψψsGμosonGproπuνtionGνrossGsρνtionsGinGthρG
lρptoniνG  GπρνγyGmoπρGγtGOGsqrt{s}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 3

96 }hρGmjzGsystρmGoτGthρGXYSWWWGνhγnnρlGlv|GhiψhGψrγnulγrityGνγlorimρtρrGprototypρUGJournalnofn
InstrumentationSG2021SGX^SG}W[WWX 1 3

95 vργsurρmρntsGoτGqiψψsGμosonGproπuνtionGνrossGsρνtionsGγnπGνouplinψsGinGthρGπiphotonGπρνγyG
νhγnnρlGγtGOGsqrt{mγthrm{s}}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 3

94 |ργrνhGτorGνhγrψρπGqiψψsGμosonsGproπuνρπGinGvρνtorGμosonGτusionGproνρssρsGγnπGπρνγyinψGintoG
vρνtorGμosonGpγirsGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2021SGaXSG_YZ 4.2 3

93 |ργrνhGτorGrρsonγntGproπuνtionGoτGsρνonπTψρnρrγtionGslρptonsGwithGsγmρTsiψnGπimuonGρvρntsGinG
protonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2019SG_bSGZW] 4.2 2
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92 |ργrνhGτorGπρνγysGoτGthρGXY]Gpρ–GqiψψsGμosonGintoGγGZGμosonGγnπGγGˇ�GorGhGmρsonUGJournalnofnHighn
EnergynPhysicsSG2020SGYWYWSGX 5.4 2

91 yρrτormγnνρGoτGthρGlv|GnvρntGkuilπρrUGJournalnofnPhysics:nConferencenSeriesSG2017SGabaSGWZYWYW 0.3 2

90 wρwGopρrγtorGγssistγnνρGτργturρsGinGthρGlv|G{unGlontrolG|ystρmUGJournalnofnPhysics:nConferencen
SeriesSG2017SGabaSGWZYWYa 0.3 2

89
|ργrνhGτorGnρwGphρnomρnγGinGτinγlGstγtρsGwithGtwoGoppositρTνhγrψρSGsγmρTτlγvorGlρptonsSGjρtsSGγnπG
missinψGtrγnsvρrsρGmomρntumGinGppGνollisionsGγtGOGsqrt{s}fXZGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG
2018SGYWXaSGX

5.4 2

88 |ργrνhGτorG hGTgGtμGinGprotonTprotonGνollisionsGγtGOGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG
2016SGYWX^SGX 5.4 2

87 |ργrνhGτorGthρGproπuνtionGoτGγnGρxνitρπGμottomGquγrkGπρνγyinψGtoGt GinGprotonTprotonGνollisionsGγtG
OGsqrt{s}faGPG}ρ–UGJournalnofnHighnEnergynPhysicsSG2016SGYWX^SGX 5.4 2

86 }hρGnρwGlv|GmjzGsystρmGτorGuqlGopρrγtionGγτtρrGYWX[GOmjzYPUGJournalnofnPhysics:nConferencen
SeriesSG2014SG]XZSGWXYWX[ 0.3 2

85 yrototypρGoτGγGoilρTkγsρπGqiψhTuρvρlG}riψψρrGinGlv|UGJournalnofnPhysics:nConferencenSeriesSG2014SG
]XZSGWXYWY] 0.3 2

84 jutomγtinψGthρGlv|GmjzUGJournalnofnPhysics:nConferencenSeriesSG2014SG]XZSGWXYWZX 0.3 2

83 |ργrνhGτorGnρwGphρnomρnγGwithGmultiplρGνhγrψρπGlρptonsGinGprotonâ��protonGνollisionsGγtGOsqrt{s}fG
XZPGOStρxtG{}ρ–}PUGEuropeannPhysicalnJournalnCSG2017SG__SGX 4.2 2

82 jGsνγlγμlρGmonitorinψGτorGthρGlv|GoiltρrGoγrmGμγsρπGonGρlγstiνsργrνhUGJournalnofnPhysics:nConferencen
SeriesSG2015SG^^[SGWaYWZ^ 0.3 2

81 }hρGnρwGlv|GmjzGsystρmGτorGrunTYGoτGthρGuqlG2014SG 2

80 }hρGlv|GqiψhGuρvρlG}riψψρrG|ystρmcGnxpρriρnνρGγnπGouturρGmρvρlopmρntUGJournalnofnPhysics:n
ConferencenSeriesSG2012SGZb^SGWXYWWa 0.3 2

79 lommissioninψGoτGthρGlv|GqiψhGuρvρlG}riψψρrUGJournalnofnInstrumentationSG2009SG[SGyXWWW]TyXWWW] 1 2

78 qiψhGlρvρlGtriψψρrGνonτiψurγtionGγnπGhγnπlinψGoτGtriψψρrGtγμlρsGinGthρGlv|GτiltρrGτγrmUGJournalnofn
Physics:nConferencenSeriesSG2008SGXXbSGWYYWXX 0.3 2

77 sρtGpsρuπorγpiπityGπistriμutionGinGπirρνtGphotonGρvρntsGinGpp´flGνollisionsGγtGsfXUa}ρ–UGPhysicaln
ReviewnDSG1998SG]_SGXZ]bTXZ^] 4.9 2

76 jGprototypρGoτGproψrγmmγμlρGγssoνiγtivρGmρmoryGτorGtrγνkGτinπinψ 2

75 |ργrνhGτorGγGhργvyGqiψψsGμosonGπρνγyinψGintoGtwoGliψhtρrGqiψψsGμosonsGinGthρGˇ�ˇ�μμGτinγlGstγtρGγtGXZG
}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 2
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74 |ργrνhGτorGnρwGphysiνsGinGρvρntsGwithGsγmρTsiψnGπilρptonsGγnπGμGjρtsGinGppGνollisionsGγtGOGsqrt{s}faGPG
}ρ–G2013SGYWXZSGX 2

73 |tuπyGoτGνρntrγlGρxνlusivρGproπuνtionGinGprotonTprotonGνollisionsGγtGγnπGXZ}ρ–UGEuropeannPhysicaln
JournalnCSG2020SGaWSG_Xa 4.2 2

72 |ργrνhGτorGphysiνsGμρyonπGthρGstγnπγrπGmoπρlGinGρvρntsGwithGjρtsGγnπGtwoGsγmρTsiψnGorGγtGlργstG
thrρρGνhγrψρπGlρptonsGinGprotonTprotonGνollisionsGγtUGEuropeannPhysicalnJournalnCSG2020SGaWSG_]Y 4.2 2

71 |ργrνhGτorGπγrkGphotonsGinGqiψψsGμosonGproπuνtionGviγGvρνtorGμosonGτusionGinGprotonTprotonG
νollisionsGγtGOGsqrt{s}GPGfGXZG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 2

70 jnψulγrGγnγlysisGoτGthρGπρνγyGkRGTgGtQOabYPR˛…R˛…â��GinGprotonTprotonGνollisionsGγtGOGsqrt{mγthrm{s}}GPGfG
aG}ρ–UGJournalnofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 2

69 oirstGmργsurρmρntGoτGlγrψρGγrργGjρtGtrγnsvρrsρGmomρntumGspρνtrγGinGhργvyTionGνollisionsUGJournaln
ofnHighnEnergynPhysicsSG2021SGYWYXSGX 5.4 2

68 yρrτormγnνρGoτGthρGnρwGmjzGsystρmGoτGthρGlv|GρxpρrimρntGτorGrunTYG2016SG 2

67 |ργrνhGτorGsupρrsymmρtryGinGρvρntsGwithGγGphotonSGjρtsSGTjρtsSGγnπGmissinψGtrγnsvρrsρGmomρntumGinG
protonTprotonGνollisionsGγtGXZUGEuropeannPhysicalnJournalnCSG2019SG_bSG[[[ 4.2 1

66
|ργrνhGτorGsupρrsymmρtryGinGprotonTprotonGνollisionsGγtGOGsqrt{s}GPGfGXZG}ρ–GinGρvρntsGwithG
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