
Daniele Zanzi

ListgofgPublicationsgbygYearging
DescendinggOrder

Source:ghttps:xxexalyvcomxauthorupdfx298y466xdanieleuzanziupublicationsubyuyearvpdf

Version:g2y24uy4u27g

ThisgdocumentghasgbeenggeneratedgbasedgongthegpublicationsgandgcitationsgrecordedgbygexalyvcomvgForg

theglatestgversiongofgthisgpublicationglisttgvisitgtheglinkggivengabovev

ThegthirdgcolumngisgthegimpactgfactorgoIFpgofgthegjournaltgandgthegfourthgcolumngisgthegnumbergofg

citationsgofgthegarticlev

396
papers

10,973
citations

52
h-index

81
g-index

422
ext. papers

13,332
ext. citations

4.7
avg, IF

1.29
L-index



j Paper IF Citations

396 yρrτormγnνρFoτFthρFj~uj}FuρvρlSXFtopoloψiνγlFtriψψρrFinF{un´ YTFEuropeansPhysicalsJournalsCRF2022RF
aYRFX 4.2 0

395
}ργrνhFτorFρxotiνFπρνγysFoτFthρFqiψψsFμosonFintoFμJJFovρrlinρ{μ}FJJFγnπFmissinψFtrγnsvρrsρF
momρntumFinFppFνollisionsFγtFJJFsqrt{s}FJJFfFXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighs
EnergysPhysicsRF2022RFYWYYRFX

5.4 0

394
xμsρrvγtionFoτFρlρνtrowργkFproπuνtionFoτFtwoFjρtsFinFγssoνiγtionFwithFγnFisolγtρπFphotonFγnπF
missinψFtrγnsvρrsρFmomρntumRFγnπFsργrνhFτorFγFqiψψsFμosonFπρνγyinψFintoFinvisiμlρFpγrtiνlρsFγtF
XZ´ JJtρxtF{~ρ’}JJFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2022RFaYRFX

4.2 0

393
}ργrνhFτorFqiψψsFμosonsFπρνγyinψFintoFnρwFspinSWForFspinSXFpγrtiνlρsFinFτourSlρptonFτinγlFstγtρsFwithF
thρFj~uj}FπρtρνtorFwithFXZbFτμâ��XFoτFppFνollisionFπγtγFγtFJJFsqrt{s}FJJFfFXZF~ρ’TFJournalsofsHighs
EnergysPhysicsRF2022RFYWYYRFX

5.4 0

392 jtloγstZcF~hρFwρxtFpρnρrγtionFoτFoγstF}imulγtionFinFj~uj}TFComputingsandsSoftwaresforsBigsScienceRF
2022RF^RFX 6 0

391
vργsurρmρntFoτFthρFρnρrψyFrρsponsρFoτFthρFj~uj}´ νγlorimρtρrFtoFνhγrψρπ´ pionsFτromFJJ–−{pmF
}riψhtγrrowFtγuF−{pmF}NriψhtγrrowFpiF−{pmF}nuF≥{tγuF}OnuF≥{tγuF}JJFρvρntsFinF{un´ YFπγtγTFEuropeans
PhysicalsJournalsCRF2022RFaYRFX

4.2 0

390 ~hρFj~uj}FinnρrFπρtρνtorFtriψψρrFpρrτormγnνρFinFppFνollisionsFγtFXZ´ ~ρ’FπurinψFuqlF{unFYTF
EuropeansPhysicalsJournalsCRF2022RFaYRFX 4.2

389 mρtρrminγtionFoτFthρFpγrtonFπistriμutionFτunνtionsFoτFthρFprotonFusinψFπivρrsρFj~uj}FπγtγFτromFppF
νollisionsFγtFJJsqrt{s}FfF_JJRFaFγnπFXZ´ ~ρ’TFEuropeansPhysicalsJournalsCRF2022RFaYRFX 4.2 1

388
}ργrνhFτorF{SpγritySviolγtinψFsupρrsymmρtryFinFγFτinγlFstγtρFνontγininψFlρptonsFγnπFmγnyFjρtsFwithF
thρFj~uj}FρxpρrimρntFusinψFNsqrt{s}FfFXZhμoxF{F~ρ’}OFprotonâ��protonFνollisionFπγtγTFEuropeans
PhysicalsJournalsCRF2021RFaXRFX

4.2 2

387 vργsurρmρntFoτFthρFtNFovρrlinρ{t}FOtNFovρrlinρ{t}FOFproπuνtionFνrossFsρνtionFinFppFνollisionsFγtFNF
sqrt{s}FOFfFXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2021RFYWYXRFX 5.4 0

386
}ργrνhFτorFπγrkFmγttρrFinFρvρntsFwithFmissinψFtrγnsvρrsρFmomρntumFγnπFγFqiψψsFμosonFπρνγyinψF
intoFtwoFphotonsFinFppFνollisionsFγtFNFsqrt{s}FOFfFXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighs
EnergysPhysicsRF2021RFYWYXRFX

5.4 2

385 }ργrνhFτorFtypρSrrrFsρρsγwFhργvyFlρptonsFinFπilρptonFτinγlFstγtρsFinFppFνollisionsFγtFNFsqrt{s}FfFXZR{tρxtF
{~ρ’}}FOFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2021RFaXRFX 4.2 7

384 vργsurρmρntFoτFliψhtSμySliψhtFsνγttρrinψFγnπFsργrνhFτorFγxionSlikρFpγrtiνlρsFwithFYTYFnμâ��XFoτFyμQyμF
πγtγFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2021RFYWYXRFX 5.4 5

383
}ργrνhFτorFqiψψsFμosonFproπuνtionFinFγssoνiγtionFwithFγFhiψhSρnρrψyFphotonFviγFvρνtorSμosonF
τusionFwithFπρνγyFintoFμottomFquγrkFpγirsFγtFNFsqrt{s}FOFfFXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofs
HighsEnergysPhysicsRF2021RFYWYXRFX

5.4 1

382
}ργrνhFτorFnρwFphρnomρnγFwithFtopFquγrkFpγirsFinFτinγlFstγtρsFwithFonρFlρptonRFjρtsRFγnπFmissinψF
trγnsvρrsρFmomρntumFinFppFνollisionsFγtFNFsqrt{s}FOFfFXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofs
HighsEnergysPhysicsRF2021RFYWYXRFX

5.4 6

381
}ργrνhFτorFnρwFphρnomρnγFinFρvρntsFwithFtwoFoppositρSνhγrψρFlρptonsRFjρtsFγnπFmissinψFtrγnsvρrsρF
momρntumFinFppFνollisionsFγtFNFsqrt{mγthrm{s}}FOFfFXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighs
EnergysPhysicsRF2021RFYWYXRFX

5.4 8

380
}ργrνhFτorFpγirFproπuνtionFoτFsνγlγrFlρptoquγrksFπρνγyinψFintoFτirstSForFsρνonπSψρnρrγtionFlρptonsF
γnπFtopFquγrksFinFprotonâ��protonFνollisionsFγtFNsqrt{s}OFfFXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeans
PhysicalsJournalsCRF2021RFaXRFX

4.2 5

Daniele Zanzi

2



379 xptimisγtionFoτFlγrψρSrγπiusFjρtFrρνonstruνtionFτorFthρFj~uj}FπρtρνtorFinFXZF~ρ’Fprotonâ��protonF
νollisionsTFEuropeansPhysicalsJournalsCRF2021RFaXRFX 4.2 2

378
}ργrνhFτorFhργvyFrρsonγnνρsFπρνγyinψFintoFγFpγirFoτF¯FμosonsFinFthρFNρllF−QρllF−SρllFM−QρllFM−SOFγnπFNρllF
−QρllF−SnuF{{μγr{nuF}}}OFτinγlFstγtρsFusinψFXZbFNmγthrmF{τμ}−{SX}OFoτFprotonâ��protonFνollisionsFγtF
Nsqrt{s}FfFXZRO~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2021RFaXRFX

4.2 8

377
}ργrνhFτorFnρwFphρnomρnγFinFτinγlFstγtρsFwithFμSjρtsFγnπFmissinψFtrγnsvρrsρFmomρntumFinFNF
sqrt{mγthrm{s}}FOFfFXZF~ρ’FppFνollisionsFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF
2021RFYWYXRFX

5.4 6

376
}ργrνhFτorFγFhργvyFqiψψsFμosonFπρνγyinψFintoFγF¯FμosonFγnπFγnothρrFhργvyFqiψψsFμosonFinFthρFNρllF
ρllFμμOFγnπFNρllFρllF––OFτinγlFstγtρsFinFppFνollisionsFγtFNsqrt{s}fXZOFNtρxtF{~ρ’}OFwithFthρFj~uj}F
πρtρνtorTFEuropeansPhysicalsJournalsCRF2021RFaXRFX

4.2 7

375
}ργrνhFτorFπouμlyFγnπFsinψlyFνhγrψρπFqiψψsFμosonsFπρνγyinψFintoFvρνtorFμosonsFinFmultiSlρptonFτinγlF
stγtρsFwithFthρFj~uj}FπρtρνtorFusinψFprotonSprotonFνollisionsFγtFNFsqrt{mγthrm{s}}FOFfFXZF~ρ’TF
JournalsofsHighsEnergysPhysicsRF2021RFYWYXRFX

5.4 3

374 vργsurρmρntsFoτF–Q–â��QFâ�¥FXFjρtFproπuνtionFνrossSsρνtionsFinFppFνollisionsFγtFNFsqrt{s}FOFfFXZF~ρ’F
withFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2021RFYWYXRFX 5.4 0

373 }ργrνhFτorFνhγrψρπFqiψψsFμosonsFπρνγyinψFintoFγFtopFquγrkFγnπFγFμottomFquγrkFγtFNFsqrt{mγthrm{s}}F
OFfFXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2021RFYWYXRFX 5.4 8

372 vργsurρmρntsFoτFqiψψsFμosonsFπρνγyinψFtoFμottomFquγrksFτromFvρνtorFμosonFτusionFproπuνtionF
withFthρFj~uj}FρxpρrimρntFγtFNsqrt{s}fXZRtρxtF{~ρ’}OTFEuropeansPhysicalsJournalsCRF2021RFaXRFX 4.2 0

371
}ργrνhFτorFpγirFproπuνtionFoτFthirπSψρnρrγtionFsνγlγrFlρptoquγrksFπρνγyinψFintoFγFtopFquγrkFγnπFγF
ˇ�SlρptonFinFppFνollisionsFγtFNFsqrt{s}FOFfFXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergys
PhysicsRF2021RFYWYXRFX

5.4 6

370 }ργrνhFτorFsupρrsymmρtryFinFρvρntsFwithFτourForFmorρFνhγrψρπFlρptonsFinFXZbFτμâ��XFoτFNFsqrt{s}FOFfF
XZF~ρ’FppFνollisionsFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2021RFYWYXRFX 5.4 2

369
mρtρrminγtionFoτFthρFpγrtonFπistriμutionFτunνtionsFoτFthρFprotonFτromFj~uj}FmργsurρmρntsFoτF
πiττρrρntiγlF–´–FγnπF¯FμosonFproπuνtionFinFγssoνiγtionFwithFjρtsTFJournalsofsHighsEnergysPhysicsRF2021
RFYWYXRFX

5.4 1

368 vργsurρmρntsFoτFπiττρrρntiγlFνrossSsρνtionsFinFτourSlρptonFρvρntsFinFXZF~ρ’FprotonSprotonF
νollisionsFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2021RFYWYXRFX 5.4 0

367 jFsργrνhFτorFthρFπρνγysFoτFstoppρπFlonψSlivρπFpγrtiνlρsFγtFNFsqrt{mγthrm{s}}FOFfFXZF~ρ’FwithFthρF
j~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2021RFYWYXRFX 5.4 1

366 vuonFrρνonstruνtionFγnπFiπρntiτiνγtionFρττiνiρnνyFinFj~uj}FusinψFthρFτullF{unFYFppFνollisionFπγtγFsρtF
γtFNsqrt{s}fXZOF~ρ’TFEuropeansPhysicalsJournalsCRF2021RFaXRFX 4.2 13

365 vργsurρmρntFoτFhγπroniνFρvρntFshγpρsFinFhiψhSp~FmultijρtFτinγlFstγtρsFγtFNFsqrt{s}FOFfFXZF~ρ’FwithF
thρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2021RFYWYXRFX 5.4 3

364
}ργrνhFτorFsquγrksFγnπFψluinosFinFτinγlFstγtρsFwithFjρtsFγnπFmissinψFtrγnsvρrsρFmomρntumFusinψFXZbF
τμâ��XFoτFNFsqrt{s}FOFfFXZF~ρ’FppFνollisionFπγtγFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF
2021RFYWYXRFX

5.4 8

363 miττρrρntiγlFνrossSsρνtionFmργsurρmρntsFτorFthρFρlρνtrowργkFproπuνtionFoτFπijρtsFinFγssoνiγtionF
withFγF¯FμosonFinFprotonâ��protonFνollisionsFγtFj~uj}TFEuropeansPhysicalsJournalsCRF2021RFaXRFX 4.2 5

362 vργsurρmρntsFoτF–qFγnπF¯qFproπuνtionFinFthρFNqFriψhtγrrowFμμγr{μ}OFπρνγyFνhγnnρlFinFppF
νollisionsFγtFNXZRtρxtF{~ρ}tρxtF{’}OFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2021RFaXRFX 4.2 7

(2021-2021)

3



361 }ργrνhFτorFπγrkFmγttρrFinFγssoνiγtionFwithFγnFρnρrψρtiνFphotonFinFppFνollisionsFγtFNFsqrt{s}FOFfFXZF~ρ’F
withFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2021RFYWYXRFX 5.4 5

360 }ργrνhFτorFsquγrksFγnπFψluinosFinFτinγlFstγtρsFwithFonρFisolγtρπFlρptonRFjρtsRFγnπFmissinψFtrγnsvρrsρF
momρntumFγtFNsqrt{s}fXZOF~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2021RFaXRFX 4.2 0

359 vργsurρmρntFoτFsinψlρFtopSquγrkFproπuνtionFinFγssoνiγtionFwithFγF–FμosonFinFthρFsinψlρSlρptonF
νhγnnρlFγtFNsqrt{s}FfFaRtρxtF{~ρ’}OFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2021RFaXRFX 4.2 1

358 sρtFρnρrψyFsνγlρFγnπFrρsolutionFmργsurρπFinFprotonâ��protonFνollisionsFγtFNsqrt{s}fXZOF~ρ’FwithFthρF
j~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2021RFaXRFX 4.2 11

357
vργsurρmρntsFoτFthρFinνlusivρFγnπFπiττρrρntiγlFproπuνtionFνrossFsρνtionsFoτFγFtopSquγrkâ��γntiquγrkF
pγirFinFγssoνiγtionFwithFγF¯FμosonFγtFNsqrt{s}FfFXZOF~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicals
JournalsCRF2021RFaXRFX

4.2 1

356 }ργrνhFτorFπγrkFmγttρrFproπuνρπFinFγssoνiγtionFwithFγFsinψlρFtopFquγrkFinFNsqrt{s}fXZOF~ρ’FNppOF
νollisionsFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2021RFaXRFX 4.2 4

355
vργsurρmρntsFoτFtopSquγrkFpγirFsinψlρSFγnπFπouμlρSπiττρrρntiγlFνrossSsρνtionsFinFthρFγllShγπroniνF
νhγnnρlFinFppFνollisionsFγtFNFsqrt{mγthrm{s}}FOFfFXZF~ρ’FusinψFthρFj~uj}FπρtρνtorTFJournalsofsHighs
EnergysPhysicsRF2021RFYWYXRFX

5.4 2

354 }ργrνhFτorFphρnomρnγFμρyonπFthρF}tγnπγrπFvoπρlFinFρvρntsFwithFlγrψρFμSjρtFmultipliνityFusinψFthρF
j~uj}FπρtρνtorFγtFthρFuqlTFEuropeansPhysicalsJournalsCRF2021RFaXRFX 4.2 1

353
}ργrνhFτorFπγrkFmγttρrFproπuνρπFinFγssoνiγtionFwithFγF}tγnπγrπFvoπρlFqiψψsFμosonFπρνγyinψFintoF
μSquγrksFusinψFthρFτullF{unFYFπγtγsρtFτromFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2021RF
YWYXRFX

5.4 0

352 vργsurρmρntFoτFthρFproπuνtionFνrossFsρνtionFoτFpγirsFoτFisolγtρπFphotonsFinFppFνollisionsFγtFXZF~ρ’F
withFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2021RFYWYXRFX 5.4 0

351
}ργrνhFτorFρxotiνFπρνγysFoτFthρFqiψψsFμosonFintoFlonψSlivρπFpγrtiνlρsFinFppFνollisionsFγtFJJFsqrt{s}FJJF
fFXZF~ρ’FusinψFπisplγνρπFvρrtiνρsFinFthρFj~uj}FinnρrFπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2021RF
YWYXRFX

5.4 0

350
}ργrνhFτorFνhγrψinoâ��nρutrγlinoFpγirFproπuνtionFinFτinγlFstγtρsFwithFthrρρFlρptonsFγnπFmissinψF
trγnsvρrsρFmomρntumFinFJJsqrt{s}FfFXZJJ´ ~ρ’FppFνollisionsFwithFthρFj~uj}FπρtρνtorTFEuropeans
PhysicalsJournalsCRF2021RFaXRFX

4.2 1

349 lonτiψurγtionFγnπFpρrτormγnνρFoτFthρFj~uj}FμSjρtFtriψψρrsFinF{unFYTFEuropeansPhysicalsJournalsCRF
2021RFaXRFX 4.2 1

348
vργsurρmρntFoτFμSquγrkFτrγψmρntγtionFpropρrtiρsFinFjρtsFusinψFthρFπρνγyFk´–FSgFsVˇ�t´–FinFppF
νollisionsFγtFJJFsqrt{s}FJJFfFXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2021RF
YWYXRFX

5.4 0

347 qiψψsFμosonFproπuνtionFνrossSsρνtionFmργsurρmρntsFγnπFthρirFno~FintρrprρtγtionFinFthρFN[ρllFOF
πρνγyFνhγnnρlFγtFNsqrt{s}fOXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2020RFaWRFX 4.2 12

346 }ργrνhFτorFpγirsFoτFsνγlγrFlρptoquγrksFπρνγyinψFintoFquγrksFγnπFρlρνtronsForFmuonsFinFNFsqrt{s}FOFfFXZF
~ρ’FppFνollisionsFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2020RFYWYWRFX 5.4 8

345 }ργrνhFτorFsquγrksFγnπFψluinosFinFτinγlFstγtρsFwithFsγmρSsiψnFlρptonsFγnπFjρtsFusinψFXZbFτμâ��XFoτFπγtγF
νollρνtρπFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2020RFYWYWRFX 5.4 8

344
}ργrνhFτorFπijρtFrρsonγnνρsFinFρvρntsFwithFγnFisolγtρπFνhγrψρπFlρptonFusinψFNFsqrt{s}FOFfFXZF~ρ’F
protonSprotonFνollisionFπγtγFνollρνtρπFμyFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2020RF
YWYWRFX

5.4 3

Daniele Zanzi

4



343 vργsurρmρntFoτFthρF¯NSgFâ��Qâ��â��O˛‡FproπuνtionFνrossSsρνtionFinFppFνollisionsFγtFNFsqrt{s}FOFfFXZF~ρ’FwithF
thρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2020RFYWYWRFX 5.4 2

342 vργsurρmρntFoτFlonψSrγnψρFtwoSpγrtiνlρFγzimuthγlFνorrρlγtionsFinF¯SμosonFtγψψρπFppFνollisionsFγtF
Nsqrt{s}faOFγnπFXZF~ρ’TFEuropeansPhysicalsJournalsCRF2020RFaWRFX 4.2 3

341 ~rγnsvρrsρFmomρntumFγnπFproνρssFπρpρnπρntFγzimuthγlFγnisotropiρsFinFNsqrt{s≥{mγthrmF
{ww}}}faTX^OF~ρ’FpQyμFνollisionsFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2020RFaWRFX 4.2 7

340 yρrτormγnνρFoτFρlρνtronFγnπFphotonFtriψψρrsFinFj~uj}FπurinψFuqlF{unFYTFEuropeansPhysicalsJournals
CRF2020RFaWRFX 4.2 30

339
}ργrνhFτorFρlρνtrowργkFproπuνtionFoτFνhγrψinosFγnπFslρptonsFπρνγyinψFintoFτinγlFstγtρsFwithFtwoF
lρptonsFγnπFmissinψFtrγnsvρrsρFmomρntumFinFNsqrt{s}fXZOFNtρxtF{~ρ’}OFppFνollisionsFusinψFthρFj~uj}F
πρtρνtorTFEuropeansPhysicalsJournalsCRF2020RFaWRFX

4.2 50

338 }ργrνhFτorFtopFsquγrksFinFρvρntsFwithFγFqiψψsForF¯FμosonFusinψFXZbFτμN−{SX}OFoτFppFνollisionFπγtγFγtF
Nsqrt{s}fXZOF~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2020RFaWRFX 4.2 1

337 nviπρnνρFτorFNtμγr{t}tμγr{t}OFproπuνtionFinFthρFmultilρptonFτinγlFstγtρFinFprotonâ��protonFνollisionsFγtF
Nsqrt{s}fXZOFNtρxtF{~ρ’}OFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2020RFaWRFX 4.2 8

336 }ργrνhFτorFhργvyFπiμosonFrρsonγnνρsFinFsρmilρptoniνFτinγlFstγtρsFinFppFνollisionsFγtFNsqrt{s}fXZOF~ρ’F
withFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2020RFaWRFX 4.2 4

335
}ργrνhFτorFliψhtFlonψSlivρπFnρutrγlFpγrtiνlρsFproπuνρπFinFppFνollisionsFγtFNsqrt{s}FfFXZ~mγthrmF{~ρ’}OF
γnπFπρνγyinψFintoFνollimγtρπFlρptonsForFliψhtFhγπronsFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicals
JournalsCRF2020RFaWRFX

4.2 8

334
}ργrνhFτorFγFsνγlγrFpγrtnρrFoτFthρFtopFquγrkFinFthρFγllShγπroniνFNt{μγr{t}}OFplusFmissinψFtrγnsvρrsρF
momρntumFτinγlFstγtρFγtFNsqrt{s}fXZOF~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF
2020RFaWRFX

4.2 17

333 jliψnmρntFoτFthρFj~uj}FrnnρrFmρtρνtorFinF{unFYTFEuropeansPhysicalsJournalsCRF2020RFaWRFX 4.2 4

332 mρtρrminγtionFoτFjρtFνγliμrγtionFγnπFρnρrψyFrρsolutionFinFprotonâ��protonFνollisionsFγtFNsqrt{s}FfF
a~hμoxF{~ρ’}OFusinψFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2020RFaWRFX 4.2 3

331 vργsurρmρntFoτFsVˇ�FproπuνtionFinFγssoνiγtionFwithFγF–´–FμosonFwithFppFπγtγFγtFaF~ρ’TFJournalsofs
HighsEnergysPhysicsRF2020RFYWYWRFX 5.4 4

330 }ργrνhFτorFnρwFrρsonγnνρsFinFmγssFπistriμutionsFoτFjρtFpγirsFusinψFXZbFτμâ��XFoτFppFνollisionsFγtFNF
sqrt{mγthrm{s}}FOFfFXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2020RFYWYWRFX 5.4 20

329 }ργrνhFτorFNFtovρrlinρ{t}FOFrρsonγnνρsFinFτullyFhγπroniνFτinγlFstγtρsFinFppFνollisionsFγtFNFsqrt{s}FOFfFXZF
~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2020RFYWYWRFX 5.4 6

328 {ρνonstruνtionFγnπFiπρntiτiνγtionFoτFμoostρπFπiSˇ�FsystρmsFinFγFsργrνhFτorFqiψψsFμosonFpγirsFusinψFXZF
~ρ’FprotonSprotonFνollisionFπγtγFinFj~uj}TFJournalsofsHighsEnergysPhysicsRF2020RFYWYWRFX 5.4 3

327 yρrτormγnνρFoτFthρFmissinψFtrγnsvρrsρFmomρntumFtriψψρrsFτorFthρFj~uj}FπρtρνtorFπurinψF{unSYF
πγtγFtγkinψTFJournalsofsHighsEnergysPhysicsRF2020RFYWYWRFX 5.4 8

326 }ργrνhFτorFnρwFnonSrρsonγntFphρnomρnγFinFhiψhSmγssFπilρptonFτinγlFstγtρsFwithFthρFj~uj}F
πρtρνtorTFJournalsofsHighsEnergysPhysicsRF2020RFYWYWRFX 5.4 9
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325 vργsurρmρntsFoτFthρFqiψψsFμosonFinνlusivρFγnπFπiττρrρntiγlFτiπuνiγlFνrossFsρνtionsFinFthρF[NρllFOF
πρνγyFνhγnnρlFγtFNsqrt{s}OFfFXZF~ρ’TFEuropeansPhysicalsJournalsCRF2020RFaWRFX 4.2 9

324 oluνtuγtionsFoτFγnisotropiνFτlowFinFyμQyμFνollisionsFγtFNFsqrt{{mγthrm{s}}≥{mγthrm{ww}}}FOFfF]TWYF
~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2020RFYWYWRFX 5.4 13

323
}ργrνhFτorFπirρνtFproπuνtionFoτFρlρνtrowργkinosFinFτinγlFstγtρsFwithFonρFlρptonRFmissinψFtrγnsvρrsρF
momρntumFγnπFγFqiψψsFμosonFπρνγyinψFintoFtwoFμSjρtsFinFNppOFνollisionsFγtFNsqrt{s}fXZOF~ρ’FwithF
thρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2020RFaWRFX

4.2 13

322 vργsurρmρntFoτFπiττρrρntiγlFνrossFsρνtionsFτorFsinψlρFπiττrγνtivρFπissoνiγtionFinFNFsqrt{s}FOFfFaF~ρ’FppF
νollisionsFusinψFthρFj~uj}FjuojFspρνtromρtρrTFJournalsofsHighsEnergysPhysicsRF2020RFYWYWRFX 5.4 1

321 vργsurρmρntFoτFisolγtρπSphotonFplusFtwoSjρtFproπuνtionFinFppFνollisionsFγtFNFsqrt{s}FOFfFXZF~ρ’FwithF
thρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2020RFYWYWRFX 5.4 2

320
vργsurρmρntsFoτFthρFproπuνtionFνrossSsρνtionFτorFγF¯FμosonFinFγssoνiγtionFwithFμSjρtsFinF
protonSprotonFνollisionsFγtFNFsqrt{s}FOFfFXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergys
PhysicsRF2020RFYWYWRFX

5.4 5

319
}ργrνhFτorFthρFqqFSgFNFμovρrlinρ{μ}μovρrlinρ{μ}FOFproνρssFviγFvρνtorSμosonFτusionFproπuνtionFusinψF
protonSprotonFνollisionsFγtFNFsqrt{s}FOFfFXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergys
PhysicsRF2020RFYWYWRFX

5.4 5

318 xμsρrvγtionFoτFthρFγssoνiγtρπFproπuνtionFoτFγFtopFquγrkFγnπFγF¯FμosonFinFppFνollisionsFγtFNFsqrt{s}FOfF
XZF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2020RFYWYWRFX 5.4 5

317 vργsurρmρntsFoτFtopSquγrkFpγirFspinFνorrρlγtionsFinFthρFNρmuFOFνhγnnρlFγtFNsqrt{s}FfFXZOF~ρ’FusinψF
ppFνollisionsFinFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2020RFaWRFX 4.2 8

316 vργsurρmρntFoτFthρFνrossSsρνtionFγnπFνhγrψρFγsymmρtryFoτF–FμosonsFproπuνρπFinFprotonâ��protonF
νollisionsFγtFNsqrt{s}fa~tρxtF{~ρ’}OFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2019RF_bRFX 4.2 11

315
vργsurρmρntFoτFjρtSsuμstruνturρFoμsρrvγμlρsFinFtopFquγrkRF–FμosonFγnπFliψhtFjρtFproπuνtionFinF
protonSprotonFνollisionsFγtFNFsqrt{s}FOFfFXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergys
PhysicsRF2019RFYWXbRFX

5.4 8

314 nlρνtronFrρνonstruνtionFγnπFiπρntiτiνγtionFinFthρFj~uj}FρxpρrimρntFusinψFthρFYWX]FγnπFYWX^FuqlF
protonâ��protonFνollisionFπγtγFγtFNsqrt{s}FfFXZOFNtρxtF{~ρ’}OTFEuropeansPhysicalsJournalsCRF2019RF_bRFX 4.2 37

313 vργsurρmρntFoτFπistriμutionsFsρnsitivρFtoFthρFunπρrlyinψFρvρntFinFinνlusivρF¯FμosonFproπuνtionFinF
ppFνollisionsFγtFNsqrt{s}OFfFXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2019RF_bRFX 4.2 2

312
}ργrνhρsFτorFsνγlγrFlρptoquγrksFγnπFπiττρrρntiγlFνrossSsρνtionFmργsurρmρntsFinFπilρptonâ��πijρtF
ρvρntsFinFprotonâ��protonFνollisionsFγtFγFνρntrρSoτSmγssFρnρrψyFoτFNvγrvρν{sqrt{s}}OFfFXZF~ρ’FwithFthρF
j~uj}FρxpρrimρntTFEuropeansPhysicalsJournalsCRF2019RF_bRFX

4.2 15

311 }ργrνhFτorFsinψlρFproπuνtionFoτFvρνtorSlikρFquγrksFπρνγyinψFintoF–μFinFppFνollisionsFγtFNFsqrt{s}FOFfFXZF
~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2019RFYWXbRFX 5.4 14

310 }ργrνhFτorFtopSquγrkFπρνγysFtFSgFqqFwithFZ^Fτμâ��XFoτFppFνollisionFπγtγFγtFNFsqrt{s}FOFfFXZF~ρ’FwithFthρF
j~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2019RFYWXbRFX 5.4 13

309
vργsurρmρntFoτF’qRFNFmγthrm{q}toFmγthrm{μ}ovρrlinρ{mγthrm{μ}}FOFproπuνtionFγsFγFτunνtionFoτF
thρFvρνtorSμosonFtrγnsvρrsρFmomρntumFinFXZF~ρ’FppFνollisionsFwithFthρFj~uj}FπρtρνtorTFJournalsofs
HighsEnergysPhysicsRF2019RFYWXbRFX

5.4 8

308 vργsurρmρntsFoτF–FγnπF¯FμosonFproπuνtionFinFppFνollisionsFγtFNsqrt{s}f]TWYOF~ρ’FwithFthρFj~uj}F
πρtρνtorTFEuropeansPhysicalsJournalsCRF2019RF_bRFX 4.2 12
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307 yρrτormγnνρFoτFtopSquγrkFγnπFNvγrvρν{–}OSμosonFtγψψinψFwithFj~uj}FinF{unFYFoτFthρFuqlTFEuropeans
PhysicalsJournalsCRF2019RF_bRFX 4.2 19

306 vργsurρmρntsFoτFinνlusivρFγnπFπiττρrρntiγlFτiπuνiγlFνrossSsρνtionsFoτFNtμγr{t}ψγmmγFOFproπuνtionFinF
lρptoniνFτinγlFstγtρsFγtFNsqrt{s}fXZ~tρxtF{~ρ’}OFinFj~uj}TFEuropeansPhysicalsJournalsCRF2019RF_bRFX 4.2 7

305 nlρνtronFγnπFphotonFρnρrψyFνγliμrγtionFwithFthρFj~uj}FπρtρνtorFusinψFYWX]â��YWX^FuqlF
protonSprotonFνollisionFπγtγTFJournalsofsInstrumentationRF2019RFX[RFyWZWX_SyWZWX_ 1 25

304 }ργrνhFτorFπouμlyFνhγrψρπFsνγlγrFμosonsFπρνγyinψFintoFsγmρSsiψnFμosonFpγirsFwithFthρFj~uj}F
πρtρνtorTFEuropeansPhysicalsJournalsCRF2019RF_bRF]a 4.2 20

303
}ργrνhFτorFhργvyFvγjorγnγForFmirγνFnρutrinosFγnπFriψhtShγnπρπF–FψγuψρFμosonsFinFτinγlFstγtρsFwithF
twoFνhγrψρπFlρptonsFγnπFtwoFjρtsFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighs
EnergysPhysicsRF2019RFYWXbRFX

5.4 21

302 rnFsituFνγliμrγtionFoτFlγrψρSrγπiusFjρtFρnρrψyFγnπFmγssFinFXZF~ρ’Fprotonâ��protonFνollisionsFwithFthρF
j~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2019RF_bRFX 4.2 16

301 vργsurρmρntFoτFthρFphotonFiπρntiτiνγtionFρττiνiρnνiρsFwithFthρFj~uj}FπρtρνtorFusinψFuqlF{unFYF
πγtγFνollρνtρπFinFYWX]FγnπFYWX^TFEuropeansPhysicalsJournalsCRF2019RF_bRFX 4.2 26

300 vργsurρmρntFoτFthρFrγtioFoτFνrossFsρνtionsFτorFinνlusivρFisolγtρπSphotonFproπuνtionFinFppFνollisionsF
γtFNFsqrt{s}FOFfFXZFγnπFaF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2019RFYWXbRFX 5.4 5

299 vργsurρmρntFoτFthρFtopFquγrkFmγssFinFthρFNtμγr{t}riψhtγrrowFOFlρptonQjρtsFνhγnnρlFτromFNsqrt{s}faOF
~ρ’Fj~uj}FπγtγFγnπFνomμinγtionFwithFprρviousFrρsultsTFEuropeansPhysicalsJournalsCRF2019RF_bRFX 4.2 24

298
}ργrνhFτorFpγirFproπuνtionFoτFqiψψsFμosonsFinFthρFNFμovρrlinρ{μ}μovρrlinρ{μ}FOFτinγlFstγtρFusinψF
protonSprotonFνollisionsFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergys
PhysicsRF2019RFYWXbRFX

5.4 31

297 lonstrγintsFonFmρπiγtorSμγsρπFπγrkFmγttρrFγnπFsνγlγrFπγrkFρnρrψyFmoπρlsFusinψFNFsqrt{s}FOFfFXZF~ρ’F
ppFνollisionFπγtγFνollρνtρπFμyFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2019RFYWXbRFX 5.4 31

296 }ργrνhFτorFlonψSlivρπFnρutrγlFpγrtiνlρsFinFppFνollisionsFγtFN{sqrt{s}}FfFXZ~{tρxtF{F~ρ’}}OFthγtFπρνγyFintoF
πisplγνρπFhγπroniνFjρtsFinFthρFj~uj}FνγlorimρtρrTFEuropeansPhysicalsJournalsCRF2019RF_bRFX 4.2 18

295 }ργrνhFτorFqiψψsFμosonFpγirFproπuνtionFinFthρF––NPO––NPOFπρνγyFνhγnnρlFusinψFj~uj}FπγtγF
rρνorπρπFγtFNFsqrt{mγthrm{s}}FOFfFXZF~ρ’TFJournalsofsHighsEnergysPhysicsRF2019RFYWXbRFX 5.4 12

294 }ργrνhFτorFlγrψρFmissinψFtrγnsvρrsρFmomρntumFinFγssoνiγtionFwithFonρFtopSquγrkFinFprotonSprotonF
νollisionsFγtFNFsqrt{s}FOFfFXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2019RFYWXbRFX 5.4 7

293
vργsurρmρntFoτFN–−{pmF}¯OFproπuνtionFνrossFsρνtionsFγnπFψγuψρFμosonFpolγrisγtionFinFppF
νollisionsFγtFNsqrt{s}FfFXZ~tρxtF{~ρ’}OFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2019RF
_bRFX

4.2 20

292 }ργrνhρsFτorFthirπSψρnρrγtionFsνγlγrFlρptoquγrksFinFNFsqrt{s}FOFfFXZF~ρ’FppFνollisionsFwithFthρFj~uj}F
πρtρνtorTFJournalsofsHighsEnergysPhysicsRF2019RFYWXbRFX 5.4 18

291
}ργrνhFτorFsνγlγrFrρsonγnνρsFπρνγyinψFintoF˛…Q˛…â��FinFρvρntsFwithFγnπFwithoutFμStγψψρπFjρtsFproπuνρπF
inFprotonSprotonFνollisionsFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergys
PhysicsRF2019RFYWXbRFX

5.4 8

290 }ργrνhFτorFπiμosonFrρsonγnνρsFinFhγπroniνFτinγlFstγtρsFinFXZbFτμâ��XFoτFppFνollisionsFγtFNFsqrt{s}FOFfFXZF
~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2019RFYWXbRFX 5.4 10
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289 }ργrνhFτorFρxνitρπFρlρνtronsFsinψlyFproπuνρπFinFprotonâ��protonFνollisionsFγtFJJsqrt{s}F~f~XZ~tρxtF
{~ρ}tρxtF{’}JJFwithFthρFj~uj}FρxpρrimρntFγtFthρFuqlTFEuropeansPhysicalsJournalsCRF2019RF_bRF 4.2 3

288 rπρntiτiνγtionFoτFμoostρπFqiψψsFμosonsFπρνγyinψFintoFμSquγrkFpγirsFwithFthρFj~uj}FπρtρνtorFγtF
XZ´ JJtρxtF{~ρ’}JJTFEuropeansPhysicalsJournalsCRF2019RF_bRF 4.2 11

287 vργsurρmρntFoτFJJt≥}−WJJFγnπFJJuγmμπγF−WJJFproπuνtionFinFJJtFμγr{t}JJFπilρptoniνFρvρntsFinFppF
νollisionsFγtFJJsqrt{s}FfJJF_F~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2019RF_bRFX 4.2 3

286 vργsurρmρntFoτFthρFinνlusivρFisolγtρπSphotonFνrossFsρνtionFinFppFνollisionsFγtFNFsqrt{s}FOFfFXZF~ρ’F
usinψFZ^Fτμâ��XFoτFj~uj}FπγtγTFJournalsofsHighsEnergysPhysicsRF2019RFYWXbRFX 5.4 2

285 jFstrγtρψyFτorFγFψρnρrγlFsργrνhFτorFnρwFphρnomρnγFusinψFπγtγSπρrivρπFsiψnγlFrρψionsFγnπFitsF
γppliνγtionFwithinFthρFj~uj}FρxpρrimρntTFEuropeansPhysicalsJournalsCRF2019RF_bRFX 4.2 14

284 vργsurρmρntFoτFτiπuνiγlFγnπFπiττρrρntiγlFN–−Q–−SOFproπuνtionFνrossSsρνtionsFγtFNsqrt{s}fXZOF~ρ’F
withFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2019RF_bRFX 4.2 16

283 vργsurρmρntFoτF¯¯FproπuνtionFinFthρFâ��â�� ˛‰ ˛‰FτinγlFstγtρFwithFthρFj~uj}FπρtρνtorFinFppFνollisionsFγtFNF
sqrt{s}FOFfFXZF~ρ’TFJournalsofsHighsEnergysPhysicsRF2019RFYWXbRFX 5.4 2

282 vργsurρmρntFoτFN–−{pmF}OSμosonFγnπF¯SμosonFproπuνtionFνrossSsρνtionsFinFppFνollisionsFγtF
Nsqrt{s}fYT_^OF~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2019RF_bRFX 4.2 2

281
vργsurρmρntFoτFthρFinνlusivρFνrossSsρνtionFτorFthρFproπuνtionFoτFjρtsFinFγssoνiγtionFwithFγF¯FμosonF
inFprotonâ��protonFνollisionsFγtFaF~ρ’FusinψFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2019RF
_bRFX

4.2 4

280
}ργrνhFτorFhργvyFnρutrγlFlρptonsFinFπρνγysFoτF–FμosonsFproπuνρπFinFXZF~ρ’FppFνollisionsFusinψF
promptFγnπFπisplγνρπFsiψnγturρsFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2019RF
YWXbRFX

5.4 21

279 vργsurρmρntFoτFN–−pmFOFμosonFproπuνtionFinFyμQyμFνollisionsFγtFNsqrt{s≥{mγthrm{ww}}}FfF
]TWY~tρxtF{~ρ}tρxtF{’}OFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2019RF_bRFX 4.2 7

278 j~uj}FμSjρtFiπρntiτiνγtionFpρrτormγnνρFγnπFρττiνiρnνyFmργsurρmρntFwithFNt{μγr{t}}OFρvρntsFinFppF
νollisionsFγtFNsqrt{s}fXZOF~ρ’TFEuropeansPhysicalsJournalsCRF2019RF_bRFX 4.2 43

277
vργsurρmρntFoτFτlowFhγrmoniνsFνorrρlγtionsFwithFmργnFtrγnsvρrsρFmomρntumFinFlργπâ��lργπFγnπF
protonâ��lργπFνollisionsFγtFNsqrt{s≥{mγthrm{ww}}}FfF]TWY~hμoxF{~ρ’}OFwithFthρFj~uj}FπρtρνtorTF
EuropeansPhysicalsJournalsCRF2019RF_bRFX

4.2 16

276
vργsurρmρntsFoτFtopSquγrkFpγirFπiττρrρntiγlFγnπFπouμlρSπiττρrρntiγlFνrossSsρνtionsFinFthρFNρllFOQjρtsF
νhγnnρlFwithFppFνollisionsFγtFNsqrt{s}fXZOF~ρ’FusinψFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsC
RF2019RF_bRFX

4.2 13

275 }ργrνhFτorFμottomSsquγrkFpγirFproπuνtionFwithFthρFj~uj}FπρtρνtorFinFτinγlFstγtρsFνontγininψFqiψψsF
μosonsRFμSjρtsFγnπFmissinψFtrγnsvρrsρFmomρntumTFJournalsofsHighsEnergysPhysicsRF2019RFYWXbRFX 5.4 7

274 }ργrνhFτorFqiψhSvγssF{ρsonγnνρsFmρνγyinψFtoFˇ�˛‰FinFppFlollisionsFγtFsqrt±sℓfXZFF~ρ’FwithFthρFj~uj}F
mρtρνtorTFPhysicalsReviewsLettersRF2018RFXYWRFX^XaWY 7.4 18

273 nviπρnνρFτorFthρFγssoνiγtρπFproπuνtionFoτFthρFqiψψsFμosonFγnπFγFtopFquγrkFpγirFwithFthρFj~uj}F
πρtρνtorTFPhysicalsReviewsDRF2018RFb_RF 4.9 29

272
}ργrνhFτorFγππitionγlFhργvyFnρutrγlFqiψψsFγnπFψγuψρFμosonsFinFthρFπitγuFτinγlFstγtρFproπuνρπFinFZ^F
τμâ��XFoτFppFνollisionsFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF
2018RFYWXaRFX

5.4 81
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271 vργsurρmρntFoτFthρFνrossSsρνtionFτorFproπuνinψFγF–FμosonFinFγssoνiγtionFwithFγFsinψlρFtopFquγrkFinF
ppFνollisionsFγtFNFsqrt{s}fXZFOF~ρ’FwithFj~uj}TFJournalsofsHighsEnergysPhysicsRF2018RFYWXaRFX 5.4 10

270 vργsurρmρntFoτFthρFSμosonFmγssFinFppFνollisionsFγtFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicals
JournalsCRF2018RF_aRFXXW 4.2 59

269
vργsurρmρntFoτFπiττρrρntiγlFνrossFsρνtionsFoτFisolγtρπSphotonFplusFhργvySτlγvourFjρtFproπuνtionFinF
ppFνollisionsFγtFsfaF~ρ’FusinψFthρFj~uj}FπρtρνtorTFPhysicssLetters,sSectionsB:sNuclear,sElementarys
ParticlesandsHigh-EnergysPhysicsRF2018RF__^RFYb]SZX_

4.2 10

268 }ργrνhFτorFnρwFphρnomρnγFinFhiψhSmγssFτinγlFstγtρsFwithFγFphotonFγnπFγFjρtFτromFνollisionsFγtFfF
XZ´ ~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2018RF_aRFXWY 4.2 7

267 }ργrνhFτorFthρFπirρνtFproπuνtionFoτFνhγrψinosFγnπFnρutrγlinosFinFτinγlFstγtρsFwithFtγuFlρptonsFinF
νollisionsFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2018RF_aRFX][ 4.2 23

266 vργsurρmρntFoτFlonψituπinγlFτlowFπρνorrρlγtionsFinFyμQyμFνollisionsFγtFγnπF]TWYF~ρ’FwithFthρF
j~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2018RF_aRFX[Y 4.2 35

265 vργsurρmρntFoτFquγrkoniumFproπuνtionFinFprotonSlργπFγnπFprotonSprotonFνollisionsFγtFwithFthρF
j~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2018RF_aRFX_X 4.2 35

264 vργsurρmρntFoτFπiττρrρntiγlFνrossSsρνtionsFoτFγFsinψlρFtopFquγrkFproπuνρπFinFγssoνiγtionFwithFγF
μosonFγtFwithFj~uj}TFEuropeansPhysicalsJournalsCRF2018RF_aRFXa^ 4.2 5

263 }ργrνhFτorFhργvyFrρsonγnνρsFinFthρFγnπFτinγlFstγtρsFusinψFprotonSprotonFνollisionsFγtF´ FwithFthρF
j~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2018RF_aRFYbZ 4.2 41

262 jFsργrνhFτorFpγirSproπuνρπFrρsonγnνρsFinFτourSjρtFτinγlFstγtρsFγtFwithFthρFj~uj}FπρtρνtorTFEuropeans
PhysicalsJournalsCRF2018RF_aRFY]W 4.2 28

261
}ργrνhFτorFhργvyFrρsonγnνρsFπρνγyinψFintoFγF–ForF¯FμosonFγnπFγFqiψψsFμosonFinFτinγlFstγtρsFwithF
lρptonsFγnπFμSjρtsFinFZ^Fτμâ��XFoτFNFsqrt{s}fXZFOF~ρ’FppFνollisionsFwithFthρFj~uj}FπρtρνtorTFJournalsofs
HighsEnergysPhysicsRF2018RFYWXaRFX

5.4 26

260 }ργrνhFτorFhργvyFrρsonγnνρsFπρνγyinψFintoFinFthρFτinγlFstγtρFinFνollisionsFγtFwithFthρFj~uj}F
πρtρνtorTFEuropeansPhysicalsJournalsCRF2018RF_aRFY[ 4.2 47

259 mirρνtFtopSquγrkFπρνγyFwiπthFmργsurρmρntFinFthρFlρptonQjρtsFνhγnnρlFγtFwithFthρFj~uj}F
ρxpρrimρntTFEuropeansPhysicalsJournalsCRF2018RF_aRFXYb 4.2 11

258 }ργrνhFτorF–F–V–F¯FrρsonγnνρFproπuνtionFinFâ��˛‰qqFτinγlFstγtρsFinFppFνollisionsFγtFNFsqrt{s}fXZFOF~ρ’F
withFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2018RFYWXaRFX 5.4 22

257 vργsurρmρntFoτFthρFqiψψsFμosonFνouplinψFpropρrtiρsFinFthρFqFSgF¯¯PFSgF[â��FπρνγyFνhγnnρlFγtFNF
sqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2018RFYWXaRFX 5.4 36

256 }ργrνhFτorFlonψSlivρπRFmγssivρFpγrtiνlρsFinFρvρntsFwithFπisplγνρπFvρrtiνρsFγnπFmissinψFtrγnsvρrsρF
momρntumFinFsfXZFF~ρ’FppFνollisionsFwithFthρFj~uj}FπρtρνtorTFPhysicalsReviewsDRF2018RFb_RF 4.9 44

255
vργsurρmρntFoτFthρFproπuνtionFνrossSsρνtionFoτFγFsinψlρFtopFquγrkFinFγssoνiγtionFwithFγF¯FμosonFinF
protonâ��protonFνollisionsFγtFXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFPhysicssLetters,sSectionsB:sNuclear,s
ElementarysParticlesandsHigh-EnergysPhysicsRF2018RF_aWRF]]_S]__

4.2 14

254
vργsurρmρntFoτFthρFνrossFsρνtionFτorFisolγtρπSphotonFplusFjρtFproπuνtionFinFppFνollisionsFγtFsfXZF
~ρ’FusinψFthρFj~uj}FπρtρνtorTFPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesands
High-EnergysPhysicsRF2018RF_aWRF]_aS^WY

4.2 10
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253
vργsurρmρntFoτFthρFproπuνtionFνrossFsρνtionFoτFthrρρFisolγtρπFphotonsFinFppFνollisionsFγtFsfaF~ρ’F
usinψFthρFj~uj}FπρtρνtorTFPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-Energys
PhysicsRF2018RF_aXRF]]S_^

4.2 7

252 vργsurρmρntFoτFinνlusivρFjρtFγnπFπijρtFνrossSsρνtionsFinFprotonSprotonFνollisionsFγtFNFsqrt{s}fXZFOF
~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2018RFYWXaRFX 5.4 12

251 }ργrνhFτorFπγrkFmγttρrFproπuνρπFinFγssoνiγtionFwithFμottomForFtopFquγrksFinF´ ~ρ’FνollisionsFwithF
thρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2018RF_aRFXa 4.2 32

250 }ργrνhFτorFπouμlyFνhγrψρπFqiψψsFμosonFproπuνtionFinFmultiSlρptonFτinγlFstγtρsFwithFthρFj~uj}F
πρtρνtorFusinψFprotonSprotonFνollisionsFγtTFEuropeansPhysicalsJournalsCRF2018RF_aRFXbb 4.2 55

249 vργsurρmρntFoτFpolγrisγtionFinFπρνγysFinFprotonSprotonFνollisionsFγtF~ρ’FwithFthρFj~uj}FπρtρνtorTF
EuropeansPhysicalsJournalsCRF2018RF_aRFX^Z 4.2 3

248 }ργrνhρsFτorFhργvyF¯¯FγnπF¯–FrρsonγnνρsFinFthρFâ��â��qqFγnπF˛‰˛‰qqFτinγlFstγtρsFinFppFνollisionsFγtFNF
sqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2018RFYWXaRFX 5.4 17

247 }ργrνhFτorFpγirFproπuνtionFoτFupStypρFvρνtorSlikρFquγrksFγnπFτorFτourStopSquγrkFρvρntsFinFτinγlF
stγtρsFwithFmultiplρFμSjρtsFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2018RFYWXaRFX 5.4 23

246 }ργrνhFτorF–hFSgFtμFπρνγysFinFthρFhγπroniνFτinγlFstγtρFusinψFppFνollisionsFγtFsfXZ~ρ’FwithFthρFj~uj}F
πρtρνtorTFPhysicssLetters,sSectionsB:sNuclear,sElementarysParticlesandsHigh-EnergysPhysicsRF2018RF_aXRFZY_SZ[a4.2 15

245
vργsurρmρntFoτFπiττρrρntiγlFνrossFsρνtionsFγnπF–QV–â��FνrossSsρνtionFrγtiosFτorF–FμosonFproπuνtionF
inFγssoνiγtionFwithFjρtsFγtFNFsqrt{s}faFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF
2018RFYWXaRFX

5.4 7

244 vργsurρmρntFoτFthρF–SμosonFmγssFinFppFνollisionsFγtFNsqrt{s}f_RFhμoxF{~ρ’}OFwithFthρFj~uj}F
πρtρνtorF2018RF_aRFX 1

243 }ργrνhFτorFπouμlyFνhγrψρπFqiψψsFμosonFproπuνtionFinFmultiSlρptonFτinγlFstγtρsFwithFthρFj~uj}F
πρtρνtorFusinψFprotonâ��protonFνollisionsFγtFNsqrt{s}fXZRtρxtF{~ρ’}OF2018RF_aRFX 1

242 }ργrνhFτorFhργvyFrρsonγnνρsFπρνγyinψFintoFγF–ForF¯FμosonFγnπFγFqiψψsFμosonFinFτinγlFstγtρsFwithF
lρptonsFγnπFμSjρtsFinFZ^Fτμâ��XFoτFNFsqrt{s}fXZFOF~ρ’FppFνollisionsFwithFthρFj~uj}FπρtρνtorF2018RFYWXaRFX 1

241
}ργrνhFτorFthρFqiψψsFμosonFproπuνρπFinFγssoνiγtionFwithFγFvρνtorFμosonFγnπFπρνγyinψFintoFtwoF
spinSzρroFpγrtiνlρsFinFthρFqFSgFγγFSgF[μFνhγnnρlFinFppFνollisionsFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}F
πρtρνtorTFJournalsofsHighsEnergysPhysicsRF2018RFYWXaRFX

5.4 14

240
vργsurρmρntFoτFthρFNF¯ψγmmγFtoFnuFovρrlinρ{nu}ψγmmγFOFproπuνtionFνrossFsρνtionFinFppFνollisionsF
γtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorFγnπFlimitsFonFγnomγlousFtriplρFψγuψρSμosonF
νouplinψsTFJournalsofsHighsEnergysPhysicsRF2018RFYWXaRFX

5.4 6

239 yromptFγnπFnonSpromptFρlliptiνFτlowFinFyμQyμFνollisionsFγtF~ρvFwithFthρFj~uj}FπρtρνtorTFEuropeans
PhysicalsJournalsCRF2018RF_aRF_a[ 4.2 8

238 }ργrνhFτorFqiψψsFμosonFpγirFproπuνtionFinFthρFνhγnnρlFusinψFνollisionFπγtγFrρνorπρπFγtF~ρ’FwithFthρF
j~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2018RF_aRFXWW_ 4.2 21

237 vργsurρmρntFoτFνolourFτlowFusinψFjρtSpullFoμsρrvγμlρsFinFρvρntsFwithFthρFj~uj}FρxpρrimρntFγtTF
EuropeansPhysicalsJournalsCRF2018RF_aRFa[_ 4.2 5

236 jnψulγrFγnγlysisFoτFkFWFπFFSgFtP˛…Q˛…â��FπρνγysFinFppFνollisionsFγtFNFsqrt{s}faFOF~ρ’FwithFthρFj~uj}F
πρtρνtorTFJournalsofsHighsEnergysPhysicsRF2018RFYWXaRFX 5.4 44
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235
}ργrνhFτorFγFnρwFhργvyFψγuψρSμosonFrρsonγnνρFπρνγyinψFintoFγFlρptonFγnπFmissinψFtrγnsvρrsρF
momρntumFinFZ^FτμFoτFνollisionsFγtF´ ~ρ’FwithFthρFj~uj}FρxpρrimρntTFEuropeansPhysicalsJournalsCRF
2018RF_aRF[WX

4.2 23

234
}ργrνhFτorFπγrkFmγttρrFinFρvρntsFwithFγFhγπroniνγllyFπρνγyinψFvρνtorFμosonFγnπFmissinψFtrγnsvρrsρF
momρntumFinFppFνollisionsFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergys
PhysicsRF2018RFYWXaRFX

5.4 15

233
vργsurρmρntsFoτFπiττρrρntiγlFνrossFsρνtionsFoτFtopFquγrkFpγirFproπuνtionFinFγssoνiγtionFwithFjρtsFinF
ppFνollisionsFγtFNFsqrt{s}fXZFOF~ρ’FusinψFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2018RF
YWXaRFX

5.4 4

232
}ργrνhFτorFqiψψsFμosonFpγirFproπuνtionFinFthρFNFupψγmmγFupψγmmγFμovρrlinρ{μ}FOFτinγlFstγtρFwithF
XZF~ρ’FppFνollisionFπγtγFνollρνtρπFμyFthρFj~uj}FρxpρrimρntTFJournalsofsHighsEnergysPhysicsRF2018RF
YWXaRFX

5.4 23

231 }ργrνhFτorFnρwFphρnomρnγFinFρvρntsFwithFsγmρSνhγrψρFlρptonsFγnπFμSjρtsFinFppFνollisionsFγtFNF
sqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2018RFYWXaRFX 5.4 21

230 vργsurρmρntFoτFthρFγzimuthγlFγnisotropyFoτFνhγrψρπFpγrtiνlρsFproπuνρπFinFfF]TWY´ ~ρ’FyμQyμF
νollisionsFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2018RF_aRFbb_ 4.2 21

229 yρrτormγnνρFoτFmissinψFtrγnsvρrsρFmomρntumFrρνonstruνtionFwithFthρFj~uj}FπρtρνtorFusinψF
protonSprotonFνollisionsFγtTFEuropeansPhysicalsJournalsCRF2018RF_aRFbWZ 4.2 66

228 }ργrνhFτorFρlρνtrowργkFproπuνtionFoτFsupρrsymmρtriνFpγrtiνlρsFinFτinγlFstγtρsFwithFtwoForFthrρρF
lρptonsFγtFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2018RF_aRFbb] 4.2 49

227 }ργrνhFτorFνhγrψρπFqiψψsFμosonsFπρνγyinψFintoFtopFγnπFμottomFquγrksFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρF
j~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2018RFYWXaRFX 5.4 39

226 xpρrγtionFγnπFpρrτormγnνρFoτFthρFj~uj}F~ilρFlγlorimρtρrFinF{un´ XTFEuropeansPhysicalsJournalsCRF
2018RF_aRFba_ 4.2 13

225
}ργrνhFτorFsupρrsymmρtryFinFτinγlFstγtρsFwithFmissinψFtrγnsvρrsρFmomρntumFγnπFmultiplρFμSjρtsFinF
protonSprotonFνollisionsFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergys
PhysicsRF2018RFYWXaRFX

5.4 28

224
}ργrνhFτorFpγirFproπuνtionFoτFhργvyFvρνtorSlikρFquγrksFπρνγyinψFintoFhiψhSp~F–FμosonsFγnπFtopF
quγrksFinFthρFlρptonSplusSjρtsFτinγlFstγtρFinFppFνollisionsFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}F
πρtρνtorTFJournalsofsHighsEnergysPhysicsRF2018RFYWXaRFX

5.4 16

223
}ργrνhFτorFtopSsquγrkFpγirFproπuνtionFinFτinγlFstγtρsFwithFonρFlρptonRFjρtsRFγnπFmissinψFtrγnsvρrsρF
momρntumFusinψFZ^Fτμâ��XFoτFNFsqrt{s}fXZFOF~ρ’FppFνollisionFπγtγFwithFthρFj~uj}FπρtρνtorTFJournalsofs
HighsEnergysPhysicsRF2018RFYWXaRFX

5.4 33

222 }ργrνhFτorFlonψSlivρπFνhγrψinosFμγsρπFonFγFπisγppργrinψStrγνkFsiψnγturρFinFppFνollisionsFγtFNF
sqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2018RFYWXaRFX 5.4 48

221 }ργrνhFτorFsupρrsymmρtryFinFτinγlFstγtρsFwithFνhγrmFjρtsFγnπFmissinψFtrγnsvρrsρFmomρntumFinFXZF
~ρ’FppFνollisionsFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2018RFYWXaRFX 5.4 9

220
}ργrνhFτorFνhγrψρπFqiψψsFμosonsFπρνγyinψFviγFq´–FSgFˇ�´–˛‰ˇ�FinFthρFˇ�QjρtsFγnπFˇ�QlρptonFτinγlFstγtρsFwithF
Z^Fτμâ��XFoτFppFνollisionFπγtγFrρνorπρπFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FρxpρrimρntTFJournalsofs
HighsEnergysPhysicsRF2018RFYWXaRFX

5.4 33

219 yromptFγnπFnonSpromptFγnπFsupprρssionFγtFhiψhFtrγnsvρrsρFmomρntumFinFyμQyμFνollisionsFwithF
thρFj~uj}FρxpρrimρntTFEuropeansPhysicalsJournalsCRF2018RF_aRF_^Y 4.2 23

218 }ργrνhFτorFphotoniνFsiψnγturρsFoτFψγuψρSmρπiγtρπFsupρrsymmρtryFinFXZF~ρ’FppFνollisionsFwithFthρF
j~uj}FπρtρνtorTFPhysicalsReviewsDRF2018RFb_RF 4.9 11
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217 }ργrνhFτorFqiψψsFμosonFπρνγysFtoFμρyonπSthρS}tγnπγrπSvoπρlFliψhtFμosonsFinFτourSlρptonFρvρntsF
withFthρFj~uj}FπρtρνtorFγtFNFsqrt{s}fXZFOF~ρ’TFJournalsofsHighsEnergysPhysicsRF2018RFYWXaRFX 5.4 22

216 }ργrνhFτorFρxνlusivρFqiψψsFγnπF¯FμosonFπρνγysFtoFh˛‡FγnπFˇ�˛‡FwithFthρFj~uj}FπρtρνtorTFJournalsofs
HighsEnergysPhysicsRF2018RFYWXaRFX 5.4 6

215 vργsurρmρntsFoτFμSjρtFtγψψinψFρττiνiρnνyFwithFthρFj~uj}FπρtρνtorFusinψFNFtovρrlinρ{t}FOFρvρntsFγtFNF
sqrt{s}fXZFOF~ρ’TFJournalsofsHighsEnergysPhysicsRF2018RFYWXaRFX 5.4 31

214 }ργrνhFτorFτlγvourSνhγnψinψFnρutrγlFνurrρntFtopSquγrkFπρνγysFtFSgFq¯FinFprotonSprotonFνollisionsFγtFNF
sqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2018RFYWXaRFX 5.4 8

213 vργsurρmρntFoτFthρFinνlusivρFγnπFτiπuνiγlFproπuνtionFνrossSsρνtionsFinFthρFlρptonQjρtsFνhγnnρlFinF
νollisionsFγtFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2018RF_aRF[a_ 4.2 5

212 }ργrνhFτorFhργvyFpγrtiνlρsFπρνγyinψFintoFtopSquγrkFpγirsFusinψFlρptonSplusSjρtsFρvρntsFinF
protonSprotonFνollisionsFγtF´ FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2018RF_aRF]^] 4.2 34

211
}ργrνhFτorFnρwFphρnomρnγFusinψFthρFinvγriγntFmγssFπistriμutionFoτFsγmρSτlγvourFoppositρSsiψnF
πilρptonFpγirsFinFρvρntsFwithFmissinψFtrγnsvρrsρFmomρntumFinF´ FνollisionsFwithFthρFj~uj}FπρtρνtorTF
EuropeansPhysicalsJournalsCRF2018RF_aRF^Y]

4.2 15

210 }ργrνhFτorFρlρνtrowργkFproπuνtionFoτFsupρrsymmρtriνFstγtρsFinFsνρnγriosFwithFνomprρssρπFmγssF
spρνtrγFγtFsfXZFF~ρ’FwithFthρFj~uj}FπρtρνtorTFPhysicalsReviewsDRF2018RFb_RF 4.9 47

209 }ργrνhFτorFthρFmρνγyFoτFthρFqiψψsFkosonFtoFlhγrmFzuγrksFwithFthρFj~uj}FnxpρrimρntTFPhysicals
ReviewsLettersRF2018RFXYWRFYXXaWY 7.4 27

208 }ργrνhFτorFkâ��uF{SpγritySviolγtinψFtopFsquγrksFinFsfXZFF~ρ’FppFνollisionsFwithFthρFj~uj}FρxpρrimρntTF
PhysicalsReviewsDRF2018RFb_RF 4.9 8

207 }ργrνhFτorFthρFstγnπγrπFmoπρlFqiψψsFμosonFproπuνρπFinFγssoνiγtionFwithFtopFquγrksFγnπFπρνγyinψF
intoFγFμμ´flFpγirFinFppFνollisionsFγtFsfXZFF~ρ’FwithFthρFj~uj}FπρtρνtorTFPhysicalsReviewsDRF2018RFb_RF 4.9 31

206 }ργrνhFτorFγF}truνturρFinFthρFk≥{s}−{W}ˇ�−{´–}FrnvγriγntFvγssF}pρνtrumFwithFthρFj~uj}FnxpρrimρntTF
PhysicalsReviewsLettersRF2018RFXYWRFYWYWW_ 7.4 28

205 }ργrνhFτorFπγrkFmγttρrFγnπFothρrFnρwFphρnomρnγFinFρvρntsFwithFγnFρnρrψρtiνFjρtFγnπFlγrψρFmissinψF
trγnsvρrsρFmomρntumFusinψFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2018RFYWXaRFX 5.4 101

204
vργsurρmρntFoτFthρF±oormulγcFsρρFtρxtℓFγnπF±oormulγcFsρρFtρxtℓFproπuνtionFνrossFsρνtionsFinF
multilρptonFτinγlFstγtρsFusinψFZTYFτμ±oormulγcFsρρFtρxtℓFoτF±oormulγcFsρρFtρxtℓFνollisionsFγtF±oormulγcF
sρρFtρxtℓFfFXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2017RF__RF[W

4.2 14

203
jFmργsurρmρntFoτFthρFνγlorimρtρrFrρsponsρFtoFsinψlρFhγπronsFγnπFπρtρrminγtionFoτFthρFjρtFρnρrψyF
sνγlρFunνρrtγintyFusinψFuqlF{unSXFSνollisionFπγtγFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicals
JournalsCRF2017RF__RFY^

4.2 22

202
vργsurρmρntFoτFthρFinνlusivρFνrossSsρνtionsFoτFsinψlρFtopSquγrkFγnπFtopSγntiquγrkFtSνhγnnρlF
proπuνtionFinFppFνollisionsFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergys
PhysicsRF2017RFYWX_RFX

5.4 22

201
vργsurρmρntFoτFjρtFγνtivityFproπuνρπFinFtopSquγrkFρvρntsFwithFγnFρlρνtronRFγFmuonFγnπFtwoF
StγψψρπFjρtsFinFthρFτinγlFstγtρFinFνollisionsFγtF±oormulγcFsρρFtρxtℓF~ρ’FwithFthρFj~uj}FπρtρνtorTF
EuropeansPhysicalsJournalsCRF2017RF__RFYYW

4.2 5

200 vργsurρmρntFoτFthρFμosonFpolγrisγtionFinF±oormulγcFsρρFtρxtℓFρvρntsFτromFνollisionsFγtF±oormulγcF
sρρFtρxtℓFfFaF~ρ’FinFthρFlρpton´ Q´ jρtsFνhγnnρlFwithFj~uj}TFEuropeansPhysicalsJournalsCRF2017RF__RFY^[ 4.2 19
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199 nlρνtronFρττiνiρnνyFmργsurρmρntsFwithFthρFj~uj}FπρtρνtorFusinψFYWXYFuqlFprotonSprotonFνollisionF
πγtγTFEuropeansPhysicalsJournalsCRF2017RF__RFXb] 4.2 61

198
vργsurρmρntsFoτFtopSquγrkFpγirFπiττρrρntiγlFνrossSsρνtionsFinFthρF±oormulγcFsρρFtρxtℓFνhγnnρlFinF
νollisionsFγtF±oormulγcFsρρFtρxtℓ´ ~ρ’FusinψFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2017RF
__RFYbY

4.2 13

197 yρrτormγnνρFoτFγlψorithmsFthγtFrρνonstruνtFmissinψFtrγnsvρrsρFmomρntumFinF±oormulγcFsρρFtρxtℓfF
aF~ρ’FprotonSprotonFνollisionsFinFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2017RF__RFY[X 4.2 38

196 vργsurρmρntFoτFthρFpromptFV±oormulγcFsρρFtρxtℓFpγirFproπuνtionFνrossSsρνtionFinFνollisionsFγtF
±oormulγcFsρρFtρxtℓ´ ~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2017RF__RF_^ 4.2 47

195 }ργrνhFτorFtriμosonF±oormulγcFsρρFtρxtℓFproπuνtionFinFνollisionsFγtF±oormulγcFsρρFtρxtℓ´ ±oormulγcFsρρF
tρxtℓFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2017RF__RFX[X 4.2 13

194 ~opoloψiνγlFνρllFνlustρrinψFinFthρFj~uj}FνγlorimρtρrsFγnπFitsFpρrτormγnνρFinFuqlF{unFXTFEuropeans
PhysicalsJournalsCRF2017RF__RF[bW 4.2 177

193
oiπuνiγlRFtotγlFγnπFπiττρrρntiγlFνrossSsρνtionFmργsurρmρntsFoτFSνhγnnρlFsinψlρFtopSquγrkFproπuνtionF
inFνollisionsFγtFa´ ~ρ’FusinψFπγtγFνollρνtρπFμyFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2017RF
__RF]ZX

4.2 27

192 vργsurρmρntsFoτFρlρνtrowργkF±oormulγcFsρρFtρxtℓFproπuνtionFγnπFνonstrγintsFonFγnomγlousFψγuψρF
νouplinψsFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2017RF__RF[_[ 4.2 14

191 mρρpFlργrninψFγpproγνhFtoFthρFqiψψsFμosonFlyFmργsurρmρntFinFqSgˇ�ˇ�FπρνγyFγnπFγssoνiγtρπF
systρmγtiνsTFPhysicalsReviewsDRF2017RFb^RF 4.9 8

190 sρtFrρνonstruνtionFγnπFpρrτormγnνρFusinψFpγrtiνlρFτlowFwithFthρFj~uj}FmρtρνtorTFEuropeansPhysicals
JournalsCRF2017RF__RF[^^ 4.2 42

189 vργsurρmρntFoτFmultiSpγrtiνlρFγzimuthγlFνorrρlγtionsFinFppRFp´ Q´ yμFγnπFlowSmultipliνityFyμ´ Q´ yμF
νollisionsFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2017RF__RF[Ya 4.2 48

188 vργsurρmρntFoτFinνlusivρFγnπFπiττρrρntiγlFνrossFsρνtionsFinFthρFqFSgF¯¯FPFSgF[â��FπρνγyFνhγnnρlFinFppF
νollisionsFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2017RFYWX_RFX 5.4 25

187 vργsurρmρntFoτFlρptonFπiττρrρntiγlFπistriμutionsFγnπFthρFtopFquγrkFmγssFinFproπuνtionFinFνollisionsF
γtF´ ~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2017RF__RFaW[ 4.2 11

186 vργsurρmρntFoτFthρFNFtovρrlinρ{t}ψγmmγFOFproπuνtionFνrossFsρνtionFinFprotonSprotonFνollisionsFγtFNF
sqrt{s}faFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2017RFYWX_RFX 5.4 7

185
vργsurρmρntsFoτFνhγrψρFγnπFlyFγsymmρtriρsFinFμShγπronFπρνγysFusinψFtopSquγrkFρvρntsFνollρνtρπF
μyFthρFj~uj}FπρtρνtorFinFppFνollisionsFγtFNFsqrt{s}faFOF~ρ’TFJournalsofsHighsEnergysPhysicsRF2017RF
YWX_RFX

5.4 6

184 yρrτormγnνρFoτFthρFj~uj}FtrγνkFrρνonstruνtionFγlψorithmsFinFπρnsρFρnvironmρntsFinFuqlF{unFYTF
EuropeansPhysicalsJournalsCRF2017RF__RF^_Z 4.2 33

183
}ργrνhFτorFnρwFphρnomρnγFinFρvρntsFνontγininψFγFsγmρSτlγvourFoppositρSsiψnFπilρptonFpγirRFjρtsRF
γnπFlγrψρFmissinψFtrγnsvρrsρFmomρntumFinF±oormulγcFsρρFtρxtℓ´ ±oormulγcFsρρFtρxtℓ±oormulγcFsρρF
tρxtℓFνollisionsFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2017RF__RFX[[

4.2 8

182
vργsurρmρntFoτFthρF¯¯FproπuνtionFνrossFsρνtionFinFprotonSprotonFνollisionsFγtFNFsqrt{s}faFOF~ρ’F
usinψFthρF¯¯FSgFâ��â�� â��Qâ��hâ��â��hQFγnπFNF¯¯toF{ρll}−{S}{ρll}−{Q}nuFovρrlinρ{nu}FOFπρνγyFνhγnnρlsFwithFthρFj~uj}F
πρtρνtorTFJournalsofsHighsEnergysPhysicsRF2017RFYWX_RFX
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181 yroμinψFthρF–FtμFvρrtρxFstruνturρFinFtSνhγnnρlFsinψlρStopSquγrkFproπuνtionFγnπFπρνγyFinFppF
νollisionsFγtFNFsqrt{s}faFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2017RFYWX_RFX 5.4 11

180 vργsurρmρntsFoτFˇ�NY}OFγnπF—NZa_YOFSgFsVˇ�ˇ�FQFˇ�Fâ��FproπuνtionFinFppFνollisionsFγtFNFsqrt{s}faFOF~ρ’FwithF
thρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2017RFYWX_RFX 5.4 15

179 vργsurρmρntsFoτFtopSquγrkFpγirFtoF¯SμosonFνrossSsρνtionFrγtiosFγtFNFsqrt{s}fXZFOFRFaRF_F~ρ’FwithFthρF
j~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2017RFYWX_RFX 5.4 7

178 }ργrνhFτorFlρptonSτlγvourSviolγtinψFπρνγysFoτFthρFqiψψsFγnπFμosonsFwithFthρFj~uj}FπρtρνtorTF
EuropeansPhysicalsJournalsCRF2017RF__RF_W 4.2 52

177 yρrτormγnνρFoτFthρFj~uj}FtriψψρrFsystρmFinFYWX]TFEuropeansPhysicalsJournalsCRF2017RF__RFZX_ 4.2 272

176 {ρνonstruνtionFoτFprimγryFvρrtiνρsFγtFthρFj~uj}FρxpρrimρntFinF{unFXFprotonSprotonFνollisionsFγtF
thρFuqlTFEuropeansPhysicalsJournalsCRF2017RF__RFZZY 4.2 29

175
vργsurρmρntsFoτFthρFproπuνtionFνrossFsρνtionFoτFγF±oormulγcFsρρFtρxtℓFμosonFinFγssoνiγtionFwithF
jρtsFinFνollisionsFγtF±oormulγcFsρρFtρxtℓ´ ~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF
2017RF__RFZ^X

4.2 26

174 yrρνisionFmργsurρmρntFγnπFintρrprρtγtionFoτFinνlusivρFRFγnπFproπuνtionFνrossFsρνtionsFwithFthρF
j~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2017RF__RFZ^_ 4.2 56

173 vργsurρmρntFoτFjρtFτrγψmρntγtionFinFyμQyμFγnπFνollisionsFγtF~ρ’FwithFthρFj~uj}FπρtρνtorFγtFthρF
uqlTFEuropeansPhysicalsJournalsCRF2017RF__RFZ_b 4.2 35

172
}ργrνhFτorFπγrkFmγttρrFγtF±oormulγcFsρρFtρxtℓFinFτinγlFstγtρsFνontγininψFγnFρnρrψρtiνFphotonFγnπF
lγrψρFmissinψFtrγnsvρrsρFmomρntumFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2017RF
__RFZbZ

4.2 52

171
vργsurρmρntFoτFνhγrψρπSpγrtiνlρFπistriμutionsFsρnsitivρFtoFthρFunπρrlyinψFρvρntFinFNFsqrt{s}fXZFOF
~ρ’FprotonSprotonFνollisionsFwithFthρFj~uj}FπρtρνtorFγtFthρFuqlTFJournalsofsHighsEnergysPhysicsRF
2017RFYWX_RFX

5.4 9

170 }ργrνhFτorFπirρνtFtopFsquγrkFpγirFproπuνtionFinFτinγlFstγtρsFwithFtwoFlρptonsFinF~ρ’FνollisionsFwithF
thρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2017RF__RFaba 4.2 19

169
}ργrνhFτorFπirρνtFtopFsquγrkFpγirFproπuνtionFinFρvρntsFwithFγFqiψψsForF¯FμosonRFγnπFmissinψF
trγnsvρrsρFmomρntumFinFNFsqrt{s}fXZFOF~ρ’FppFνollisionsFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighs
EnergysPhysicsRF2017RFYWX_RFX

5.4 7

168
vργsurρmρntFoτFπρtρνtorSνorrρνtρπFoμsρrvγμlρsFsρnsitivρFtoFthρFγnomγlousFproπuνtionFoτFρvρntsF
withFjρtsFγnπFlγrψρFmissinψFtrγnsvρrsρFmomρntumFinFνollisionsFγtF´ ~ρ’FusinψFthρFj~uj}FπρtρνtorTF
EuropeansPhysicalsJournalsCRF2017RF__RF_^]

4.2 10

167 vργsurρmρntFoτFμShγπronFpγirFproπuνtionFwithFthρFj~uj}FπρtρνtorFinFprotonSprotonFνollisionsFγtFNF
sqrt{s}faFOF~ρ’TFJournalsofsHighsEnergysPhysicsRF2017RFYWX_RFX 5.4 5

166 }ργrνhFτorFsupρrsymmρtryFinFρvρntsFwithFμStγψψρπFjρtsFγnπFmissinψFtrγnsvρrsρFmomρntumFinFppF
νollisionsFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2017RFYWX_RFX 5.4 13

165 vργsurρmρntFoτFthρFinνlusivρFjρtFνrossSsρνtionsFinFprotonSprotonFνollisionsFγtFNFsqrt{s}faFOF~ρ’FwithF
thρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2017RFYWX_RFX 5.4 12

164
}ργrνhFτorFpγirFproπuνtionFoτFvρνtorSlikρFtopFquγrksFinFρvρntsFwithFonρFlρptonRFjρtsRFγnπFmissinψF
trγnsvρrsρFmomρntumFinFNFsqrt{s}fXZFOF~ρ’FppFνollisionsFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighs
EnergysPhysicsRF2017RFYWX_RFX

5.4 27
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163 rπρntiτiνγtionFγnπFrρjρνtionFoτFpilρSupFjρtsFγtFhiψhFpsρuπorγpiπityFwithFthρFj~uj}FπρtρνtorTF
EuropeansPhysicalsJournalsCRF2017RF__RF]aW 4.2 16

162
vργsurρmρntFoτFproπuνtionFwithFthρFhγπroniνγllyFπρνγyinψFμosonFrρνonstruνtρπFγsFonρForFtwoFjρtsF
inFνollisionsFγtFwithFj~uj}RFγnπFνonstrγintsFonFγnomγlousFψγuψρFνouplinψsTFEuropeansPhysicals
JournalsCRF2017RF__RF]^Z

4.2 15

161
}ργrνhFτorFnρwFphρnomρnγFinFγFlρptonFplusFhiψhFjρtFmultipliνityFτinγlFstγtρFwithFthρFj~uj}F
ρxpρrimρntFusinψFNFsqrt{s}fXZFOF~ρ’FprotonSprotonFνollisionFπγtγTFJournalsofsHighsEnergysPhysicsRF
2017RFYWX_RFX

5.4 7

160 }ργrνhρsFτorFthρF¯˛‡FπρνγyFmoπρFoτFthρFqiψψsFμosonFγnπFτorFnρwFhiψhSmγssFrρsonγnνρsFinFppF
νollisionsFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2017RFYWX_RFX 5.4 20

159 }tuπiρsFoτF¯˛‡FproπuνtionFinFγssoνiγtionFwithFγFhiψhSmγssFπijρtFsystρmFinFppFνollisionsFγtFNFsqrt{s}faFOF
~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2017RFYWX_RFX 5.4 7

158 vργsurρmρntsFoτFtopSquγrkFpγirFπiττρrρntiγlFνrossSsρνtionsFinFthρFlρptonQjρtsFνhγnnρlFinFppF
νollisionsFγtFNFsqrt{s}fXZFOF~ρ’FusinψFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2017RFYWX_RFX 5.4 12

157 }ργrνhFτorFtopFquγrkFπρνγysFtFSgFqqRFwithFqFSgF˛‡˛‡RFinFNFsqrt{s}fXZFOF~ρ’FppFνollisionsFusinψFthρFj~uj}F
πρtρνtorTFJournalsofsHighsEnergysPhysicsRF2017RFYWX_RFX 5.4 12

156 }tuπyFoτFγnπFproπuνtionFinFνollisionsFγtFγnπFsργrνhFτorFγnomγlousFquγrtiνFψγuψρFνouplinψsFwithFthρF
j~uj}FρxpρrimρntTFEuropeansPhysicalsJournalsCRF2017RF__RF^[^ 4.2 11

155 vργsurρmρntsFoτFtopFquγrkFspinFoμsρrvγμlρsFinFNFtovρrlinρ{t}FOFρvρntsFusinψFπilρptonFτinγlFstγtρsFinFNF
sqrt{s}faFOF~ρ’FppFνollisionsFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2017RFYWX_RFX 5.4 12

154
}ργrνhFτorFnρwFphρnomρnγFwithFlγrψρFjρtFmultipliνitiρsFγnπFmissinψFtrγnsvρrsρFmomρntumFusinψF
lγrψρSrγπiusFjρtsFγnπFτlγvourStγψψinψFγtFj~uj}FinFXZF~ρ’FppFνollisionsTFJournalsofsHighsEnergysPhysics
RF2017RFYWX_RFX

5.4 8

153 ~opSquγrkFmγssFmργsurρmρntFinFthρFγllShγπroniνFNFtovρrlinρ{t}FOFπρνγyFνhγnnρlFγtFNFsqrt{s}faFOF~ρ’F
withFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2017RFYWX_RFX 5.4 6

152 vργsurρmρntFoτFthρFmrρllS γnFtriplρSπiττρrρntiγlFνrossFsρνtionFinFppFνollisionsFγtFNFsqrt{s}faFOF~ρ’TF
JournalsofsHighsEnergysPhysicsRF2017RFYWX_RFX 5.4 16

151 }ργrνhFτorFγFsνγlγrFpγrtnρrFoτFthρFtopFquγrkFinFthρFjρtsFplusFmissinψFtrγnsvρrsρFmomρntumFτinγlF
stγtρFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2017RFYWX_RFX 5.4 30

150
}ργrνhFτorFsupρrsymmρtryFinFτinγlFstγtρsFwithFtwoFsγmρSsiψnForFthrρρFlρptonsFγnπFjρtsFusinψFZ^Fτμâ��XF
oτFNFsqrt{s}fXZFOF~ρ’FppFνollisionFπγtγFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2017RF
YWX_RFX

5.4 22

149
}ργrνhFτorFpγirFproπuνtionFoτFhργvyFvρνtorSlikρFquγrksFπρνγyinψFtoFhiψhSpF~F–FμosonsFγnπFμFquγrksF
inFthρFlρptonSplusSjρtsFτinγlFstγtρFinFppFνollisionsFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTF
JournalsofsHighsEnergysPhysicsRF2017RFYWX_RFX

5.4 29

148 vργsurρmρntFoτFthρFkFtFsplittinψFsνγlρsFinF¯FSgFâ��â��FρvρntsFinFppFνollisionsFγtFNFsqrt{s}faFOF~ρ’FwithFthρF
j~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2017RFYWX_RFX 5.4 3

147
jnγlysisFoτFthρF–tμFvρrtρxFτromFthρFmργsurρmρntFoτFtriplρSπiττρrρntiγlFγnψulγrFπρνγyFrγtρsFoτF
sinψlρFtopFquγrksFproπuνρπFinFthρFtSνhγnnρlFγtFNFsqrt{s}faFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofs
HighsEnergysPhysicsRF2017RFYWX_RFX

5.4 7

146 nviπρnνρFτorFthρFNFqtoFμovρrlinρ{μ}FOFπρνγyFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF
2017RFYWX_RFX 5.4 50
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145
}ργrνhFτorFnρwFhiψhSmγssFphρnomρnγFinFthρFπilρptonFτinγlFstγtρFusinψFZ^Fτμâ��XFoτFprotonSprotonF
νollisionFπγtγFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2017RF
YWX_RFX

5.4 126

144 mρtρrminγtionFoτFthρFstronψFνouplinψFνonstγntFτromFtrγnsvρrsρFρnρrψySρnρrψyFνorrρlγtionsFinF
multijρtFρvρntsFγtFusinψFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2017RF__RFa_Y 4.2 19

143 {ρνonstruνtionFoτFhγπroniνFπρνγyFproπuνtsFoτFtγuFlρptonsFwithFthρFj~uj}FρxpρrimρntTFEuropeans
PhysicalsJournalsCRF2016RF_^RFYb] 4.2 28

142 yρrτormγnνρFoτFpilρSupFmitiψγtionFtρνhniquρsFτorFjρtsFinF±oormulγcFsρρFtρxtℓFνollisionsFγtF±oormulγcF
sρρFtρxtℓ´ ~ρ’FusinψFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RF]aX 4.2 148

141 vργsurρmρntFoτFthρFνhγrψρπSpγrtiνlρFmultipliνityFinsiπρFjρtsFτromF±oormulγcFsρρFtρxtℓ±oormulγcFsρρF
tρxtℓ´ FνollisionsFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RFZYY 4.2 35

140 vργsurρmρntFoτFjρtFγνtivityFinFtopFquγrkFρvρntsFusinψFthρFρ˛…FτinγlFstγtρFwithFtwoFμStγψψρπFjρtsFinFppF
νollisionsFγtFNFsqrt{s}faFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 4

139
vργsurρmρntFoτFthρFtrγnsvρrsρFmomρntumFγnπF±oormulγcFsρρFtρxtℓFπistriμutionsFoτFmrρllS γnF
lρptonFpγirsFinFprotonSprotonFνollisionsFγtF±oormulγcFsρρFtρxtℓ´ ~ρ’FwithFthρFj~uj}FπρtρνtorTF
EuropeansPhysicalsJournalsCRF2016RF_^RFYbX

4.2 63

138
vργsurρmρntFoτFτiπuνiγlFπiττρrρntiγlFνrossFsρνtionsFoτFψluonSτusionFproπuνtionFoτFqiψψsFμosonsF
πρνγyinψFtoF––FPSgρ˛‰˛…˛‰FwithFthρFj~uj}FπρtρνtorFγtFNFsqrt{s}faFOF~ρ’TFJournalsofsHighsEnergysPhysicsRF
2016RFYWX^RFX

5.4 13

137 }ργrνhFτorFnρwFphρnomρnγFinFρvρntsFwithFγFphotonFγnπFmissinψFtrγnsvρrsρFmomρntumFinFppF
νollisionsFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 13

136 jFsργrνhFτorFtopFsquγrksFwithF{SpγritySviolγtinψFπρνγysFtoFγllShγπroniνFτinγlFstγtρsFwithFthρFj~uj}F
πρtρνtorFinFNFsqrt{s}faFOF~ρ’FprotonSprotonFνollisionsTFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 10

135 rπρntiτiνγtionFoτFhiψhFtrγnsvρrsρFmomρntumFtopFquγrksFinFppFνollisionsFγtFNFsqrt{s}faFOF~ρ’FwithFthρF
j~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 13

134 jFsργrνhFτorFγnFρxνitρπFmuonFπρνγyinψFtoFγFmuonFγnπFtwoFjρtsFinppνollisionsFγtF
Jsqrt{s}dfdad{rm{~ρ’}}JFwithFthρFj~uj}FπρtρνtorTFNewsJournalsofsPhysicsRF2016RFXaRFW_ZWYX 2.9 1

133 kργmSinπuνρπFγnπFνosmiνSrγyFμγνkψrounπsFoμsρrvρπFinFthρFj~uj}FπρtρνtorFπurinψFthρFuqlFYWXYF
protonSprotonFrunninψFpρrioπTFJournalsofsInstrumentationRF2016RFXXRFyW]WXZSyW]WXZ 1 8

132 vργsurρmρntsFoτFtopSquγrkFpγirFπiττρrρntiγlFνrossSsρνtionsFinFthρFlρptonQjρtsFνhγnnρlFinFνollisionsF
γtF±oormulγcFsρρFtρxtℓFusinψFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RF]Za 4.2 48

131
vργsurρmρntFoτFthρFπiττρrρntiγlFνrossSsρνtionsFoτFpromptFγnπFnonSpromptFproπuνtionFoτF±oormulγcF
sρρFtρxtℓFγnπF±oormulγcFsρρFtρxtℓFinFνollisionsFγtF±oormulγcFsρρFtρxtℓFγnπFa´ ~ρ’FwithFthρFj~uj}F
πρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RFYaZ

4.2 42

130 uuminosityFπρtρrminγtionFinFνollisionsFγtF±oormulγcFsρρFtρxtℓFfFaF~ρ’FusinψFthρFj~uj}FπρtρνtorFγtF
thρFuqlTFEuropeansPhysicalsJournalsCRF2016RF_^RF^]Z 4.2 188

129
}ργrνhFτorFsquγrksFγnπFψluinosFinFρvρntsFwithFhγπroniνγllyFπρνγyinψFtγuFlρptonsRFjρtsFγnπFmissinψF
trγnsvρrsρFmomρntumFinFprotonSprotonFνollisionsFγtF±oormulγcFsρρFtρxtℓ´ ~ρ’FrρνorπρπFwithFthρF
j~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RF^aZ

4.2 7

128
jππρnπumFtoFâ��vργsurρmρntFoτFthρFNtμγr{t}OFproπuνtionFνrossSsρνtionFusinψFNρmuFOFρvρntsFwithF
μStγψψρπFjρtsFinFppFνollisionsFγtFNsqrt{s}OFfF_FγnπFaFNRmγthrm{~ρ’}OFwithFthρFj~uj}Fπρtρνtorâ��TF
EuropeansPhysicalsJournalsCRF2016RF_^RFX

4.2 13
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127 vργsurρmρntFoτFthρFγnψulγrFνoρττiνiρntsFinF¯SμosonFρvρntsFusinψFρlρνtronFγnπFmuonFpγirsFτromF
πγtγFtγkρnFγtFNFsqrt{s}faFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 20

126 }ργrνhρsFτorFhργvyFπiμosonFrρsonγnνρsFinFppFνollisionsFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}F
πρtρνtorTFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 20

125 mγrkFmγttρrFintρrprρtγtionsFoτFj~uj}FsργrνhρsFτorFthρFρlρνtrowργkFproπuνtionFoτFsupρrsymmρtriνF
pγrtiνlρsFinFNFsqrt{s}faFOF~ρ’FprotonSprotonFνollisionsTFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 16

124
}ργrνhFτorFthρF}tγnπγrπFvoπρlFqiψψsFμosonFπρνγyinψFintoFNFμovρrlinρ{μ}FOFproπuνρπFinFγssoνiγtionF
withFtopFquγrksFπρνγyinψFhγπroniνγllyFinFppFνollisionsFγtFNFsqrt{s}faFOF~ρ’FwithFthρFj~uj}FπρtρνtorTF
JournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX

5.4 16

123 vργsurρmρntFoτFthρFlySviolγtinψFphγsρFhFsFγnπFthρFkFWFsFmρsonFπρνγyFwiπthFπiττρrρnνρFwithFkFWFsF
FSgFsVˇ�hFπρνγysFinFj~uj}TFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 10

122
}ργrνhFτorFsquγrksFγnπFψluinosFinFτinγlFstγtρsFwithFjρtsFγnπFmissinψFtrγnsvρrsρFmomρntumFγtF
±oormulγcFsρρFtρxtℓFfXZF±oormulγcFsρρFtρxtℓwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF
2016RF_^RFZbY

4.2 53

121 vργsurρmρntFoτFthρFπouμlρSπiττρrρntiγlFhiψhSmγssFmrρllS γnFνrossFsρνtionFinFppFνollisionsFγtFNF
sqrt{s}faFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 24

120 jFsργrνhFτorFpromptFlρptonSjρtsFinFppFνollisionsFγtFNFsqrt{mγthrm{s}}faFOF~ρ’FwithFthρFj~uj}F
πρtρνtorTFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 22

119 }ργrνhFτorFnρwFphρnomρnγFwithFphotonQjρtFρvρntsFinFprotonSprotonFνollisionsFγtFNFsqrt{s}fXZFOF~ρ’F
withFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 12

118
vργsurρmρntFoτFthρFνρntrγlityFπρpρnπρnνρFoτFthρFνhγrψρπSpγrtiνlρFpsρuπorγpiπityFπistriμutionFinF
protonSlργπFνollisionsFγtF±oormulγcFsρρFtρxtℓ´ ~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicals
JournalsCRF2016RF_^RFXbb

4.2 39

117 vργsurρmρntFoτFthρFproπuνtionFνrossSsρνtionFoτFγFsinψlρFtopFquγrkFinFγssoνiγtionFwithFγF–FμosonFγtF
aF~ρ’FwithFthρFj~uj}FρxpρrimρntTFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 12

116 }ργrνhFτorFthρFproπuνtionFoτFsinψlρFvρνtorSlikρFγnπFρxνitρπFquγrksFinFthρF–tFτinγlFstγtρFinFppF
νollisionsFγtFNFsqrt{s}faFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 14

115 }ργrνhFτorFstronψFψrγvityFinFmultijρtFτinγlFstγtρsFproπuνρπFinFppFνollisionsFγtFNFsqrt{s}fXZFOF~ρ’FusinψF
thρFj~uj}FπρtρνtorFγtFthρFuqlTFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 12

114 rπρntiτiνγtionFoτFμoostρπRFhγπroniνγllyFπρνγyinψFμosonsFγnπFνompγrisonsFwithFj~uj}FπγtγFtγkρnFγtF
±oormulγcFsρρFtρxtℓ´ ~ρ’TFEuropeansPhysicalsJournalsCRF2016RF_^RFX][ 4.2 44

113 }ργrνhFτorFnρwFphρnomρnγFinFρvρntsFwithFγtFlργstFthrρρFphotonsFνollρνtρπFinFνollisionsFγtF±oormulγcF
sρρFtρxtℓFfFaF~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RFYXW 4.2 53

112 yroμinψFlρptonFτlγvourFviolγtionFviγFnρutrinolρssF±oormulγcFsρρFtρxtℓFπρνγysFwithFthρFj~uj}F
πρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RFYZY 4.2 12

111 jFnρwFmρthoπFtoFπistinψuishFhγπroniνγllyFπρνγyinψFμoostρπFμosonsFτromFμosonsFusinψFthρFj~uj}F
πρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RFYZa 4.2 6

110 }ργrνhFτorFsupρrsymmρtryFγtF±oormulγcFsρρFtρxtℓ´ ~ρ’FinFτinγlFstγtρsFwithFjρtsFγnπFtwoFsγmρSsiψnF
lρptonsForFthrρρFlρptonsFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RFY]b 4.2 48
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109 }ργrνhFτorFinvisiμlρFπρνγysFoτFγFqiψψsFμosonFusinψFvρνtorSμosonFτusionFinFppFνollisionsFγtFNFsqrt{s}faFOF
~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 45

108
}ργrνhFτorFγnomγlousFνouplinψsFinFthρF–FtμFvρrtρxFτromFthρFmργsurρmρntFoτFπouμlρFπiττρrρntiγlF
γnψulγrFπρνγyFrγtρsFoτFsinψlρFtopFquγrksFproπuνρπFinFthρFtSνhγnnρlFwithFthρFj~uj}FπρtρνtorTF
JournalsofsHighsEnergysPhysicsRF2016RFYWX^RFXS[^

5.4 12

107 }ργrνhρsFτorFsνγlγrFlρptoquγrksFinFνollisionsFγtF±oormulγcFsρρFtρxtℓFfFa´ ~ρ’FwithFthρFj~uj}FπρtρνtorTF
EuropeansPhysicalsJournalsCRF2016RF_^RF] 4.2 68

106
vργsurρmρntsFoτFthρFqiψψsFμosonFproπuνtionFγnπFπρνγyFrγtρsFγnπFνouplinψFstrρnψthsFusinψF
νollisionFπγtγFγtF±oormulγcFsρρFtρxtℓFγnπFa´ ~ρ’FinFthρFj~uj}FρxpρrimρntTFEuropeansPhysicalsJournalsC
RF2016RF_^RF^

4.2 185

105
vργsurρmρntsFoτFτiπuνiγlFνrossSsρνtionsFτorF±oormulγcFsρρFtρxtℓFproπuνtionFwithFonρForFtwoF
γππitionγlFSjρtsFinFνollisionsFγtF±oormulγcFsρρFtρxtℓfaF~ρ’´ usinψFthρFj~uj}FπρtρνtorTFEuropeans
PhysicalsJournalsCRF2016RF_^RFXX

4.2 21

104 }tuπyFoτFthρF±oormulγcFsρρFtρxtℓFγnπF±oormulγcFsρρFtρxtℓFπρνγysFwithFthρFj~uj}FπρtρνtorTFEuropeans
PhysicalsJournalsCRF2016RF_^RF[ 4.2 13

103
}ργrνhFτorFγnFγππitionγlRFhργvyFqiψψsFμosonFinFthρF±oormulγcFsρρFtρxtℓFπρνγyFνhγnnρlFγtF±oormulγcF
sρρFtρxtℓFinF±oormulγcFsρρFtρxtℓFνollisionFπγtγFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF
2016RF_^RF[]

4.2 152

102 }ργrνhFτorFsinψlρFtopSquγrkFproπuνtionFviγFτlγvourSνhγnψinψFnρutrγlFνurrρntsFγtFa´ ~ρ’FwithFthρF
j~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RF]] 4.2 28

101 vργsurρmρntFoτFthρFνhγrψρFγsymmρtryFinFtopSquγrkFpγirFproπuνtionFinFthρFlρptonSplusSjρtsFτinγlF
stγtρFinFppFνollisionFπγtγFγtFNsqrt{s}faRmγthrmF~ρ’{}OFwithFthρFj~uj}FπρtρνtorF2016RF_^RFX 1

100 }tuπyFoτFhγrπFπouμlρSpγrtonFsνγttρrinψFinFτourSjρtFρvρntsFinFppFνollisionsFγtFNFsqrt{s}f_FOF~ρ’FwithF
thρFj~uj}FρxpρrimρntTFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 21

99
}ργrνhFτorFthρF}tγnπγrπFvoπρlFqiψψsFμosonFproπuνρπFμyFvρνtorSμosonFτusionFγnπFπρνγyinψFtoF
μottomFquγrksFinFNFsqrt{s}faFOF~ρ’FppFνollisionsFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergys
PhysicsRF2016RFYWX^RFX

5.4 8

98
vργsurρmρntFoτFρvρntSshγpρFoμsρrvγμlρsFinF±oormulγcFsρρFtρxtℓFρvρntsFinFνollisionsFγtF±oormulγcF
sρρFtρxtℓ´ ±oormulγcFsρρFtρxtℓFwithFthρFj~uj}FπρtρνtorFγtFthρFuqlTFEuropeansPhysicalsJournalsCRF2016RF
_^RFZ_]

4.2 5

97 lhγrψρπSpγrtiνlρFπistriμutionsFinFintρrγνtionsFγtF±oormulγcFsρρFtρxtℓFmργsurρπFwithFthρFj~uj}F
πρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RF[WZ 4.2 19

96 lhγrψρπSpγrtiνlρFπistriμutionsFγtFlowFtrγnsvρrsρFmomρntumFinF±oormulγcFsρρFtρxtℓ´ ~ρ’FintρrγνtionsF
mργsurρπFwithFthρFj~uj}FπρtρνtorFγtFthρFuqlTFEuropeansPhysicalsJournalsCRF2016RF_^RF]WY 4.2 37

95 }ργrνhFτorFμottomFsquγrkFpγirFproπuνtionFinFprotonSprotonFνollisionsFγtF±oormulγcFsρρFtρxtℓ´ ~ρ’F
withFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RF][_ 4.2 25

94
}ργrνhFτorFminimγlFsupρrsymmρtriνFstγnπγrπFmoπρlFqiψψsFkosonsF´ V´ FγnπFτorFγF±oormulγcFsρρFtρxtℓF
μosonFinFthρF±oormulγcFsρρFtρxtℓFτinγlFstγtρFproπuνρπFinFνollisionsFγtF±oormulγcFsρρFtρxtℓF~ρ’FwithF
thρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RF]a]

4.2 28

93 vργsurρmρntFoτFthρFphotonFiπρntiτiνγtionFρττiνiρnνiρsFwithFthρFj~uj}FπρtρνtorFusinψFuqlF{unSXF
πγtγTFEuropeansPhysicalsJournalsCRF2016RF_^RF^^^ 4.2 53

92 vργsurρmρntFoτFthρF±oormulγcFsρρFtρxtℓFπijρtFνrossFsρνtionFinFνollisionsFγtF±oormulγcFsρρFtρxtℓ´ ~ρ’F
withFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RF^_W 4.2 7
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91 ~hρFpρrτormγnνρFoτFthρFjρtFtriψψρrFτorFthρFj~uj}FπρtρνtorFπurinψFYWXXFπγtγFtγkinψTFEuropeans
PhysicalsJournalsCRF2016RF_^RF]Y^ 4.2 16

90 }ργrνhFτorFnρwFphρnomρnγFinFπiττρrρntSτlγvourFhiψhSmγssFπilρptonFτinγlFstγtρsFinFνollisionsFγtF
±oormulγcFsρρFtρxtℓ´ ~ρvFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RF][X 4.2 7

89
}ργrνhFτorFthρFqiψψsFμosonFproπuνρπFinFγssoνiγtionFwithFγFμosonFγnπFπρνγyinψFtoFτourFSquγrksFviγF
twoFspinSzρroFpγrtiνlρsFinFνollisionsFγtFXZF~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF
2016RF_^RF^W]

4.2 16

88 vuonFrρνonstruνtionFpρrτormγnνρFoτFthρFj~uj}FπρtρνtorFinFprotonSprotonFνollisionFπγtγFγtF
±oormulγcFsρρFtρxtℓfXZ´ ~ρ’TFEuropeansPhysicalsJournalsCRF2016RF_^RFYbY 4.2 263

87 ~ρstFoτFlyFinvγriγnνρFinFvρνtorSμosonFτusionFproπuνtionFoτFthρFqiψψsFμosonFusinψFthρFmρthoπFinFthρF
πitγuFπρνγyFνhγnnρlFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RF^]a 4.2 26

86 }ργrνhFτorFψluinosFinFρvρntsFwithFγnFisolγtρπFlρptonRFjρtsFγnπFmissinψFtrγnsvρrsρFmomρntumFγtF
±oormulγcFsρρFtρxtℓFfFXZF~ρF’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RF]^] 4.2 20

85 vργsurρmρntFoτFthρFinνlusivρFisolγtρπFpromptFphotonFνrossFsρνtionFinFppFνollisionsFγtFNFsqrt{s}faFOF
~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 25

84 }ργrνhFτorFγFhiψhSmγssFqiψψsFμosonFπρνγyinψFtoFγF–FμosonFpγirFinFppFνollisionsFγtFNFsqrt{s}faFOF~ρ’F
withFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 59

83
}ργrνhFτorFτlγvourSνhγnψinψFnρutrγlFνurrρntFtopSquγrkFπρνγysFtoF±oormulγcFsρρFtρxtℓFinF±oormulγcF
sρρFtρxtℓFνollisionFπγtγFνollρνtρπFwithFthρFj~uj}FπρtρνtorFγtF±oormulγcFsρρFtρxtℓ´ ~ρ’TFEuropeans
PhysicalsJournalsCRF2016RF_^RFXY

4.2 16

82
vργsurρmρntFoτFthρFνhγrψρFγsymmρtryFinFtopSquγrkFpγirFproπuνtionFinFthρFlρptonSplusSjρtsFτinγlF
stγtρFinFνollisionFπγtγFγtF±oormulγcFsρρFtρxtℓFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF
2016RF_^RFa_

4.2 18

81 }ργrνhFτorFπirρνtFtopFsquγrkFpγirFproπuνtionFinFτinγlFstγtρsFwithFtwoFtγuFlρptonsFinFνollisionsFγtF
±oormulγcFsρρFtρxtℓ´ ~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RFaX 4.2 7

80 }ργrνhFτorFνhγrψρπFqiψψsFμosonsFinFthρFqF´–FSgFtμFπρνγyFνhγnnρlFinFppFνollisionsFγtFNFsqrt{s}faFOF~ρ’F
usinψFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 33

79 }tuπyFoτFthρFrγrρFπρνγysFoτF±oormulγcFsρρFtρxtℓFγnπF±oormulγcFsρρFtρxtℓFintoFmuonFpγirsFτromFπγtγF
νollρνtρπFπurinψFthρFuqlF{unFXFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RF]XZ 4.2 27

78
}ργrνhFτorFsupρrsymmρtryFinFγFτinγlFstγtρFνontγininψFtwoFphotonsFγnπFmissinψFtrγnsvρrsρF
momρntumFinF±oormulγcFsρρFtρxtℓ´ f´ XZ´ ~ρ’F±oormulγcFsρρFtρxtℓFνollisionsFγtFthρFuqlFusinψFthρF
j~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RF]X_

4.2 17

77 }ργrνhFτorFrρsonγnνρsFinFπiphotonFρvρntsFγtFNFsqrt{s}fXZFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofs
HighsEnergysPhysicsRF2016RFYWX^RFX 5.4 49

76 }ργrνhFτorFsinψlρFproπuνtionFoτFvρνtorSlikρFquγrksFπρνγyinψFintoFinFνollisionsFγtF±oormulγcFsρρF
tρxtℓ´ ~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2016RF_^RF[[Y 4.2 24

75 vργsurρmρntFoτFthρFrρlγtivρFwiπthFπiττρrρnνρFoτFthρFNF{k}−Whμox{S}F{ovρrlinρ{k}}−WFOFsystρmFwithF
thρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2016RFYWX^RFX 5.4 5

74 sρtFρnρrψyFmργsurρmρntFγnπFitsFsystρmγtiνFunνρrtγintyFinFprotonSprotonFνollisionsFγtF±oormulγcFsρρF
tρxtℓ´ ~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2015RF_]RFX_ 4.2 194
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73 }ργrνhFτorFinvisiμlρFpγrtiνlρsFproπuνρπFinFγssoνiγtionFwithFsinψlρStopSquγrksFinFprotonSprotonF
νollisionsFγtF±oormulγcFsρρFtρxtℓFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2015RF_]RF_b 4.2 21

72 }ργrνhFτorFrρsonγntFπiμosonFproπuνtionFinFthρF±oormulγcFsρρFtρxtℓFτinγlFstγtρFinF±oormulγcFsρρFtρxtℓF
νollisionsFγtF±oormulγcFsρρFtρxtℓ´ ~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2015RF_]RF^b 4.2 62

71 vργsurρmρntsFoτFthρF±oormulγcFsρρFtρxtℓFproπuνtionFνrossFsρνtionsFinFγssoνiγtionFwithFjρtsFwithFthρF
j~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2015RF_]RFaY 4.2 54

70 }ργrνhFτorFπγrkFmγttρrFinFρvρntsFwithFhργvyFquγrksFγnπFmissinψFtrγnsvρrsρFmomρntumFinF±oormulγcF
sρρFtρxtℓFνollisionsFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2015RF_]RFbY 4.2 60

69
vργsurρmρntFoτFthρFNFtovρrlinρ{t}FOFproπuνtionFνrossSsρνtionFγsFγFτunνtionFoτFjρtFmultipliνityFγnπFjρtF
trγnsvρrsρFmomρntumFinF_F~ρ’FprotonSprotonFνollisionsFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighs
EnergysPhysicsRF2015RFYWX]RFX

5.4 14

68
vργsurρmρntFoτFthρF–F–FQF–F¯FνrossFsρνtionFγnπFlimitsFonFγnomγlousFtriplρFψγuψρFνouplinψsFusinψF
τinγlFstγtρsFwithFonρFlρptonRFmissinψFtrγnsvρrsρFmomρntumRFγnπFtwoFjρtsFwithFthρFj~uj}FπρtρνtorF
γtFNFsqrt{s}f_FOF~ρ’TFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX

5.4 12

67 }ργrνhρsFτorFhργvyFlonψSlivρπFνhγrψρπFpγrtiνlρsFwithFthρFj~uj}FπρtρνtorFinFprotonSprotonFνollisionsF
γtFNFsqrt{s}faFOF~ρ’TFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 29

66 }ργrνhFτorFthρFNFμovρrlinρ{μ}FOFπρνγyFoτFthρF}tγnπγrπFvoπρlFqiψψsFμosonFinFγssoνiγtρπFN–V¯OqF
proπuνtionFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 64

65 vργsurρmρntFoτFthρFinνlusivρFjρtFνrossSsρνtionFinFprotonSprotonFνollisionsFγtFNFsqrt{s}f_FOF~ρ’FusinψF
[T]Fτμâ��XFoτFπγtγFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 27

64
}ργrνhFτorFνhγrψρπFqiψψsFμosonsFπρνγyinψFviγFqF´–FSgFˇ�F´–F˛‰FinFτullyFhγπroniνFτinγlFstγtρsFusinψFppF
νollisionFπγtγFγtFNFsqrt{s}FOFfFaF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2015RF
YWX]RFX

5.4 56

63
}ργrνhFτorFproπuνtionFoτF±oormulγcFsρρFtρxtℓFrρsonγnνρsFπρνγyinψFtoFγFlρptonRFnρutrinoFγnπFjρtsFinF
±oormulγcFsρρFtρxtℓFνollisionsFγtF±oormulγcFsρρFtρxtℓ´ ~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicals
JournalsCRF2015RF_]RFYWb

4.2 73

62 yρrτormγnνρFoτFthρFj~uj}FmuonFtriψψρrFinFppFνollisionsFγtF±oormulγcFsρρFtρxtℓF~ρ’TFEuropeans
PhysicalsJournalsCRF2015RF_]RFXYW 4.2 51

61 }ργrνhFτorFqiψψsFμosonFpγirFproπuνtionFinFthρF±oormulγcFsρρFtρxtℓFτinγlFstγtρFτromFνollisionsFγtF
±oormulγcFsρρFtρxtℓF~ρ’withFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2015RF_]RF[XY 4.2 66

60 mρtρrminγtionFoτFspinFγnπFpγrityFoτFthρFqiψψsFμosonFinFthρF±oormulγcFsρρFtρxtℓFπρνγyFνhγnnρlFwithF
thρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2015RF_]RFYZX 4.2 15

59
}ργrνhFτorFnρwFphρnomρnγFinFτinγlFstγtρsFwithFγnFρnρrψρtiνFjρtFγnπFlγrψρFmissinψFtrγnsvρrsρF
momρntumFinFνollisionsFγtF±oormulγcFsρρFtρxtℓ~ρ’FwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicals
JournalsCRF2015RF_]RFYbb

4.2 202

58 }ργrνhFτorFγFnρwFrρsonγnνρFπρνγyinψFtoFγForFμosonFγnπFγFqiψψsFμosonFinFthρF±oormulγcFsρρFtρxtℓF
τinγlFstγtρsFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2015RF_]RFY^Z 4.2 46

57 lonstrγintsFonFthρFoττSshρllFqiψψsFμosonFsiψnγlFstrρnψthFinFthρFhiψhSmγssFγnπFτinγlFstγtρsFwithFthρF
j~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2015RF_]RFZZ] 4.2 56

56
rπρntiτiνγtionFγnπFρnρrψyFνγliμrγtionFoτFhγπroniνγllyFπρνγyinψFtγuFlρptonsFwithFthρFj~uj}F
ρxpρrimρntFinFνollisionsFγtF±oormulγcFsρρFtρxtℓ±oormulγcFsρρFtρxtℓTFEuropeansPhysicalsJournalsCRF2015
RF_]RFZWZ

4.2 49
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55 }tuπyFoτFthρFspinFγnπFpγrityFoτFthρFqiψψsFμosonFinFπiμosonFπρνγysFwithFthρFj~uj}FπρtρνtorTF
EuropeansPhysicalsJournalsCRF2015RF_]RF[_^ 4.2 104

54
xμsρrvγtionFγnπFmργsurρmρntsFoτFthρFproπuνtionFoτFpromptFγnπFnonSpromptF±oormulγcFsρρFtρxtℓF
mρsonsFinFγssoνiγtionFwithFγF±oormulγcFsρρFtρxtℓFμosonFinF±oormulγcFsρρFtρxtℓFνollisionsFγtF±oormulγcF
sρρFtρxtℓFwithFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2015RF_]RFYYb

4.2 38

53
}ργrνhFτorFthρF}tγnπγrπFvoπρlFqiψψsFμosonFproπuνρπFinFγssoνiγtionFwithFtopFquγrksFγnπFπρνγyinψF
intoF±oormulγcFsρρFtρxtℓFinF±oormulγcFsρρFtρxtℓFνollisionsFγtF±oormulγcFsρρFtρxtℓFwithFthρFj~uj}F
πρtρνtorTFEuropeansPhysicalsJournalsCRF2015RF_]RFZ[b

4.2 94

52
}ργrνhFτorFsupρrsymmρtryFinFρvρntsFνontγininψFγFsγmρSτlγvourFoppositρSsiψnFπilρptonFpγirRFjρtsRFγnπF
lγrψρFmissinψFtrγnsvρrsρFmomρntumFinF±oormulγcFsρρFtρxtℓ´ ~ρ’FνollisionsFwithFthρFj~uj}FπρtρνtorTF
EuropeansPhysicalsJournalsCRF2015RF_]RFZXa

4.2 44

51 }ργrνhFτorFhργvyFlonψSlivρπFmultiSνhγrψρπFpγrtiνlρsFinFνollisionsFγtF±oormulγcFsρρFtρxtℓ´ ~ρ’FusinψFthρF
j~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF2015RF_]RFZ^Y 4.2 22

50 vργsurρmρntFoτFthρFtopFquγrkFmγssFinFthρF±oormulγcFsρρFtρxtℓFγnπF±oormulγcFsρρFtρxtℓFνhγnnρlsF
usinψF±oormulγcFsρρFtρxtℓ´ ±oormulγcFsρρFtρxtℓFj~uj}FπγtγTFEuropeansPhysicalsJournalsCRF2015RF_]RFZZW 4.2 32

49 j~uj}F{unFXFsργrνhρsFτorFπirρνtFpγirFproπuνtionFoτFthirπSψρnρrγtionFsquγrksFγtFthρFuγrψρFqγπronF
lolliπρrTFEuropeansPhysicalsJournalsCRF2015RF_]RF]XW 4.2 109

48 }ργrνhFτorFlowSsνγlρFψrγvityFsiψnγturρsFinFmultiSjρtFτinγlFstγtρsFwithFthρFj~uj}FπρtρνtorFγtFNF
sqrt{s}faFOF~ρ’TFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 2

47 jFsργrνhFτorFhiψhSmγssFrρsonγnνρsFπρνγyinψFtoFˇ�Qˇ�â��FinFppFνollisionsFγtFNFsqrt{s}faFOF~ρ’FwithFthρF
j~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 22

46 }ummγryFoτFthρFj~uj}Fρxpρrimρntâ��sFsρnsitivityFtoFsupρrsymmρtryFγτtρrFuqlF{unFXFâ��FintρrprρtρπF
inFthρFphρnomρnoloψiνγlFv}}vTFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 42

45 }ργrνhFτorFlρptonSτlγvourSviolγtinψFqFSgF˛…ˇ�FπρνγysFoτFthρFqiψψsFμosonFwithFthρFj~uj}FπρtρνtorTF
JournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 46

44 vργsurρmρntFoτFτourSjρtFπiττρrρntiγlFνrossFsρνtionsFinFNFsqrt{s}faFOF~ρ’FprotonSprotonFνollisionsF
usinψFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFXS_^ 5.4 5

43 jFsργrνhFτorFNFtovρrlinρ{t}FOFrρsonγnνρsFusinψFlρptonSplusSjρtsFρvρntsFinFprotonSprotonFνollisionsFγtFNF
sqrt{s}faFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 57

42 vργsurρmρntFoτFνhγrψρπSpγrtiνlρFspρνtrγFinFyμQyμFνollisionsFγtFNFsqrt{s≥{mγthrm{ww}}}fYT_^FOF~ρ’F
withFthρFj~uj}FπρtρνtorFγtFthρFuqlTFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 49

41 jnγlysisFoτFρvρntsFwithFμSjρtsFγnπFγFpγirFoτFlρptonsFoτFthρFsγmρFνhγrψρFinFppFνollisionsFγtFNFsqrt{s}faF
OF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 26

40 lonstrγintsFonFnρwFphρnomρnγFviγFqiψψsFμosonFνouplinψsFγnπFinvisiμlρFπρνγysFwithFthρFj~uj}F
πρtρνtorTFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 91

39 }ργrνhFτorFhiψhSmγssFπiμosonFrρsonγnνρsFwithFμosonStγψψρπFjρtsFinFprotonSprotonFνollisionsFγtFNF
sqrt{s}faFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFXSZb 5.4 66

38
miττρrρntiγlFtopSγntitopFνrossSsρνtionFmργsurρmρntsFγsFγFτunνtionFoτFoμsρrvγμlρsFνonstruνtρπFτromF
τinγlSstγtρFpγrtiνlρsFusinψFppFνollisionsFγtFNFsqrt{s}f_FOF~ρ’FinFthρFj~uj}FπρtρνtorTFJournalsofsHighs
EnergysPhysicsRF2015RFYWX]RFX

5.4 31
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37 }ργrνhFτorFhργvyFvγjorγnγFnρutrinosFwithFthρFj~uj}FπρtρνtorFinFppFνollisionsFγtFNFsqrt{s}faFOF~ρ’TF
JournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 65

36
}ργrνhFτorFproπuνtionFoτFvρνtorSlikρFquγrkFpγirsFγnπFoτFτourFtopFquγrksFinFthρFlρptonSplusSjρtsFτinγlF
stγtρFinFppFνollisionsFγtFNFsqrt{s}faFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF
2015RFYWX]RFX

5.4 54

35 }ργrνhFτorFnρwFphρnomρnγFinFρvρntsFwithFthrρρForFmorρFνhγrψρπFlρptonsFinFppFνollisionsFγtFNF
sqrt{s}faFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 16

34 }ummγryFoτFthρFsργrνhρsFτorFsquγrksFγnπFψluinosFusinψFNFsqrt{s}faFOF~ρ’FppFνollisionsFwithFthρF
j~uj}FρxpρrimρntFγtFthρFuqlTFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 55

33 mρtρrminγtionFoτFthρFtopSquγrkFpolρFmγssFusinψFNFtovρrlinρ{t}FOFQFXSjρtFρvρntsFνollρνtρπFwithFthρF
j~uj}FρxpρrimρntFinF_F~ρ’FppFνollisionsTFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 15

32 vργsurρmρntFoτFthρFNFtovρrlinρ{t}–FOFγnπFNFtovρrlinρ{t}¯FOFproπuνtionFνrossFsρνtionsFinFppFνollisionsF
γtFNFsqrt{s}faFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 16

31 }ργrνhFτorFτlγvourSνhγnψinψFnρutrγlFνurrρntFtopFquγrkFπρνγysFtFSgFqqFinFppFνollisionsFγtFNFsqrt{s}faFOF
~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFXS^] 5.4 18

30 }ργrνhFτorFhργvyFlρptonFrρsonγnνρsFπρνγyinψFtoFγF¯FμosonFγnπFγFlρptonFinFppFνollisionsFγtFNFsqrt{s}faF
OF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 22

29 }ργrνhFτorFsquγrksFγnπFψluinosFinFρvρntsFwithFisolγtρπFlρptonsRFjρtsFγnπFmissinψFtrγnsvρrsρF
momρntumFγtFNFsqrt{s}faFOF~ρ’FwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 37

28 nviπρnνρFτorFthρFqiψψsSμosonF ukγwγFνouplinψFtoFtγuFlρptonsFwithFthρFj~uj}FπρtρνtorTFJournalsofs
HighsEnergysPhysicsRF2015RFYWX]RFX 5.4 74

27 vργsurρmρntFoτFthρFνhγrψρFγsymmρtryFinFπilρptoniνFπρνγysFoτFtopFquγrkFpγirsFinFppFνollisionsFγtFNF
sqrt{s}f_FOF~ρ’FusinψFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 16

26 vργsurρmρntFoτFthρFtopSquγrkFmγssFinFthρFτullyFhγπroniνFπρνγyFνhγnnρlFτromFj~uj}FπγtγFγtF
±oormulγcFsρρFtρxtℓTFEuropeansPhysicalsJournalsCRF2015RF_]RFX]a 4.2 8

25
}ργrνhFτorFπirρνtFpγirFproπuνtionFoτFγFνhγrψinoFγnπFγFnρutrγlinoFπρνγyinψFtoFthρFXY]´ pρ’FqiψψsF
μosonFinF±oormulγcFsρρFtρxtℓ´ ~ρ’F±oormulγcFsρρFtρxtℓFνollisionsFwithFthρFj~uj}FπρtρνtorTFEuropeans
PhysicalsJournalsCRF2015RF_]RFYWa

4.2 50

24 }tuπyFoτFN–V¯OqFproπuνtionFγnπFqiψψsFμosonFνouplinψsFusinψFqSgF–F–FPFπρνγysFwithFthρFj~uj}F
πρtρνtorTFJournalsofsHighsEnergysPhysicsRF2015RFYWX]RFX 5.4 14

23 }ργrνhFτorFmρtγstγμlρFhργvyFνhγrψρπFpγrtiνlρsFwithFlγrψρFionisγtionFρnρrψyFlossFinFνollisionsFγtF
±oormulγcFsρρFtρxtℓ´ ~ρ’FusinψFthρFj~uj}FρxpρrimρntTFEuropeansPhysicalsJournalsCRF2015RF_]RF[W_ 4.2 18

22 }ργrνhFτorFproπuνtionFoτFN––V–¯OFrρsonγnνρsFπρνγyinψFtoFγFlρptonRFnρutrinoFγnπFjρtsFinFNppOF
νollisionsFγtFNsqrt{s}faOF~ρ’FwithFthρFj~uj}FπρtρνtorF2015RF_]RFX 1

21 }ργrνhFτorFnρwFphρnomρnγFinFτinγlFstγtρsFwithFγnFρnρrψρtiνFjρtFγnπFlγrψρFmissinψFtrγnsvρrsρF
momρntumFinFppFνollisionsFγtFNsqrt{s}fa~O~ρ’FwithFthρFj~uj}FπρtρνtorF2015RF_]RFX 2

20 vργsurρmρntFoτFthρFinνlusivρFjρtFνrossSsρνtionFinFprotonSprotonFνollisionsFγtFNFsqrt{s}f_FOF~ρ’FusinψF
[T]Fτμâ��XFoτFπγtγFwithFthρFj~uj}FπρtρνtorF2015RFYWX]RFX 3
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19 nlρνtronFrρνonstruνtionFγnπFiπρntiτiνγtionFρττiνiρnνyFmργsurρmρntsFwithFthρFj~uj}FπρtρνtorFusinψF
thρFYWXXFuqlFprotonSprotonFνollisionFπγtγTFEuropeansPhysicalsJournalsCRF2014RF_[RFYb[X 4.2 160

18
vργsurρmρntFoτFthρFνρntrγlityFγnπFpsρuπorγpiπityFπρpρnπρnνρFoτFthρFintρψrγtρπFρlliptiνFτlowFinF
lργπSlργπFνollisionsFγtF±oormulγcFsρρFtρxtℓ´ ~ρ’´ withFthρFj~uj}FπρtρνtorTFEuropeansPhysicalsJournalsCRF
2014RF_[RFYbaY

4.2 18

17
vργsurρmρntFoτFthρFρlρνtrowργkFproπuνtionFoτFπijρtsFinFγssoνiγtionFwithFγF¯SμosonFγnπF
πistriμutionsFsρnsitivρFtoFvρνtorFμosonFτusionFinFprotonSprotonFνollisionsFγtFNFsqrt{s}FOFfFaF~ρ’FusinψF
thρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2014RFYWX[RFX

5.4 14

16 }ργrνhFτorFsupρrsymmρtryFγtFNsqrt{s}OFfFaF~ρ’FinFτinγlFstγtρsFwithFjρtsFγnπFtwoFsγmρSsiψnFlρptonsForF
thrρρFlρptonsFwithFthρFj~uj}FπρtρνtorTFJournalsofsHighsEnergysPhysicsRF2014RFYWX[RFX 5.4 39
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