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299 nomγinπνImπαsurπmπntsIoτIsiχχsIγosonIμouplinχsIinIprotonVprotonIμollisionsIαtWIEuropeang
PhysicalgJournalgCUI2019UIbdUI^[Z 4.2 153

298 oisμovπryIoτIˇ�IyπutrinoIlppπαrαnμπIinItψπInyrSIyπutrinoImπαmIwitψItψπIz{p}lIpxpπrimπntWI
PhysicalgReviewgLettersUI2015UIZZ_UIZ[ZcY[ 7.4 98

297 zγsπrvαtionIoτItt[ovπrI´fl−sI{roνuμtionWIPhysicalgReviewgLettersUI2018UIZ[YUI[]ZcYZ 7.4 96

296
SπαrμψIτorIinvisiγlπIνπμαysIoτIαIsiχχsIγosonIproνuμπνItψrouχψIvπμtorIγosonIτusionIinI
protonVprotonIμollisionsIαtIshZ]’π”WIPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandg
HighvEnergygPhysicsUI2019UIbd]UI_[YV__Z

4.2 86

295 zγsπrvαtionIoτIsiχχsImosonIoπμαyItoImottomI|uαrksWIPhysicalgReviewgLettersUI2018UIZ[ZUIZ[ZcYZ 7.4 79

294 SπαrμψIτorIψiχψVmαssIrπsonαnμπsIinIνilπptonIτinαlIstαtπsIinIprotonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI
’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 63

293 pxtrαμtionIαnνIvαliναtionIoτIαInπwIsπtIoτInxSIpytψiαcItunπsIτromIunνπrlyinχVπvπntImπαsurπmπntsWI
EuropeangPhysicalgJournalgCUI2020UIcYUI^ 4.2 61

292 pviνπnμπIτorI˛‰˛…Vi˛‰ˇ�IαppπαrαnμπIinItψπInyrSInπutrinoIγπαmIwitψItψπIz{p}lIπxpπrimπntWIPhysicalg
ReviewgDUI2014UIcdUI 4.9 59

291 }πανoutItπμψnoloχiπsIτorIνirπμtionαlI–tx{IoαrkIxαttπrIνπtπμtionWIPhysicsgReportsUI2016UIaa[UIZV^a 27.7 51

290
SπαrμψIτorInαrrowIαnνIγroανIνijπtIrπsonαnμπsIinIprotonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI’π”IαnνI
μonstrαintsIonIναrkImαttπrImπνiαtorsIαnνIotψπrInπwIpαrtiμlπsWIJournalgofgHighgEnergygPhysicsUI2018UI
[YZcUIZ

5.4 50

289 qinαlI}πsultsIoτItψπIz{p}lIpxpπrimπntIonI˛‰_{ˇ�}IlppπαrαnμπIinItψπInyrSIyπutrinoImπαmWIPhysicalg
ReviewgLettersUI2018UIZ[YUI[ZZcYZ 7.4 46

288 xπαsurπmπntsIoτItψπIsiχχsIγosonIwiνtψIαnνIαnomαlousIs””IμouplinχsIτromIonVsψπllIαnνIoττVsψπllI
proνuμtionIinItψπIτourVlπptonIτinαlIstαtπWIPhysicalgReviewgDUI2019UIddUI 4.9 42

287 SπαrμψIτorIαννitionαlInπutrαlIxSSxIsiχχsIγosonsIinItψπIˇ�Iˇ�IτinαlIstαtπIinIprotonVprotonIμollisionsIαtI
QIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 42

286 SπαrμψIτorInαturαlIαnνIsplitIsupπrsymmπtryIinIprotonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI’π”IinIτinαlI
stαtπsIwitψIjπtsIαnνImissinχItrαnsvπrsπImomπntumWIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 39

285 xπαsurπmπntsIoτIsiχχsIγosonIpropπrtiπsIinItψπIνipψotonIνπμαyIμψαnnπlIinIprotonVprotonIμollisionsI
αtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 37

284
pviνπnμπIτorIliχψtVγyVliχψtIsμαttπrinχIαnνIsπαrμψπsIτorIαxionVlikπIpαrtiμlπsIinIultrαpπripψπrαlI{γ{γI
μollisionsIαtIsyyh_WY[’π”WIPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergyg
PhysicsUI2019UIbdbUIZ]^c[a

4.2 35

283 nomγinαtionIoτISπαrμψπsIτorIsiχχsImosonI{αirI{roνuμtionIinI{rotonV{rotonInollisionsIαtI
sqrt[s−hZ]II’π”WIPhysicalgReviewgLettersUI2019UIZ[[UIZ[ZcY] 7.4 35
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282 plliptiμIqlowIoτInψαrmIαnνIStrαnχπIsανronsIinIsiχψVxultipliμityIpT{γInollisionsIαtI
sqrt[s_{yy}−hcWZaII’π”WIPhysicalgReviewgLettersUI2018UIZ[ZUIYc[]YZ 7.4 35

281 SπαrμψIτorIαnIwIâ��IwIχαuχπIγosonIusinχI±IViI^˛…IπvπntsIinIprotonVprotonIμollisionsIαtIshZ]I’π”WIPhysicsg
LettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2019UIbd[UI]^_V]ac 4.2 29

280 {πrτormαnμπIoτIrπμonstruμtionIαnνIiνπntiτiμαtionIoτIˇ�IlπptonsIνπμαyinχItoIψανronsIαnνIvˇ�IinIppI
μollisionsIαtIâ��shZ]I’π”WIJournalgofgInstrumentationUI2018UIZ]UI{ZYYY_V{ZYYY_ 1 29

279 SπαrμψIτorIvπμtorVlikπI’IαnνImIquαrkIpαirsIinIτinαlIstαtπsIwitψIlπptonsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofg
HighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 29

278 lInπwIχπnπrαtionIsμαnninχIsystπmIτorItψπIψiχψVspππνIαnαlysisIoτInuμlπαrIπmulsionsWIJournalgofg
InstrumentationUI2016UIZZUI{YaYY[V{YaYY[ 1 28

277
SπαrμψIτorIαnIπxotiμIνπμαyIoτItψπIsiχχsIγosonItoIαIpαirIoτIliχψtIpsπuνosμαlαrsIinItψπIτinαlIstαtπIwitψI
twoIγIquαrksIαnνItwoIˇ�IlπptonsIinIprotonâ��protonIμollisionsIαtIshZ]’π”WIPhysicsgLettersugSectiongB:g
NuclearugElementarygParticlegandgHighvEnergygPhysicsUI2018UIbc_UI^a[V^cc

4.2 28

276 xπαsurπmπntsIoτIpropπrtiπsIoτItψπIsiχχsIγosonIνπμαyinχItoIαI–IγosonIpαirIinIppIμollisionsIαtI
shZ]’π”WIPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2019UIbdZUIdaVZ[d4.2 27

275 xπαsurπmπntIoτItψπIproνuμtionIμrossIsπμtionUItψπItopIquαrkImαssUIαnνItψπIstronχIμouplinχI
μonstαntIusinχIνilπptonIπvπntsIinIppIμollisionsIαtWIEuropeangPhysicalgJournalgCUI2019UIbdUI]ac 4.2 27

274 lInπwIταstIsμαnninχIsystπmIτorItψπImπαsurπmπntIoτIlαrχπIαnχlπItrαμksIinInuμlπαrIπmulsionsWI
JournalgofgInstrumentationUI2015UIZYUI{ZZYYaV{ZZYYa 1 26

273 nonstrαintsIonImoνπlsIoτIsμαlαrIαnνIvπμtorIlπptoquαrksIνπμαyinχItoIαIquαrkIαnνIαInπutrinoIαtI
shZ]II’π”WIPhysicalgReviewgDUI2018UIdcUI 4.9 26

272 lImπαsurπmπntIoτItψπIsiχχsIγosonImαssIinItψπIνipψotonIνπμαyIμψαnnπlWIPhysicsgLettersugSectiongB:g
NuclearugElementarygParticlegandgHighvEnergygPhysicsUI2020UIcY_UIZ]_^[_ 4.2 25

271 SπnsitivityIoτItψπISsi{IπxpπrimπntItoIsπαvyIyπutrαlIwπptonsWIJournalgofgHighgEnergygPhysicsUI2019UI
[YZdUIZ 5.4 25

270 zγsπrvαtionIoτItαuInπutrinoIαppπαrαnμπIinItψπInyrSIγπαmIwitψItψπIz{p}lIπxpπrimπntWIProgressgofg
TheoreticalgandgExperimentalgPhysicsUI2014UI[YZ^UIZYZnYZVZYZnYZ 5.4 25

269 xπαsurπmπntIoτItψπIwπαkImixinχIαnχlπIusinχItψπIτorwαrνVγαμkwαrνIαsymmπtryIoτIorπllV¯αnI
πvπntsIinIμollisionsIαtIcWIEuropeangPhysicalgJournalgCUI2018UIbcUIbYZ 4.2 25

268 SπαrμψIτorIμψαrχπνIsiχχsIγosonsIinItψπIs´–IViIˇ�´–˛‰ˇ�IνπμαyIμψαnnπlIinIprotonVprotonIμollisionsIαtIQI
sqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 24

267 SπαrμψIτorIsupπrsymmπtriμIpαrtnπrsIoτIπlπμtronsIαnνImuonsIinIprotonâ��protonIμollisionsIαtI
shZ]’π”WIPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2019UIbdYUIZ^YVZaa4.2 24

266 SπαrμψIτorIlonχVlivπνIpαrtiμlπsIνπμαyinχIintoIνisplαμπνIjπtsIinIprotonVprotonIμollisionsIαtIshZ]II’π”WI
PhysicalgReviewgDUI2019UIddUI 4.9 24

265 SπαrμψIτorIproνuμtionIoτIτourItopIquαrksIinIτinαlIstαtπsIwitψIsαmπVsiχnIorImultiplπIlπptonsIinI
protonVprotonIμollisionsIαtWIEuropeangPhysicalgJournalgCUI2020UIcYUIb_ 4.2 24
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264 SπαrμψIτorIνisαppπαrinχItrαμksIαsIαIsiχnαturπIoτInπwIlonχVlivπνIpαrtiμlπsIinIprotonVprotonIμollisionsI
αtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 24

263 {πrτormαnμπIoτItψπInxSIwπvπlVZItriχχπrIinIprotonVprotonIμollisionsIαtIâ��sIhIZ]I’π”WIJournalgofg
InstrumentationUI2020UIZ_UI{ZYYZbV{ZYYZb 1 23

262
pviνπnμπIτorIαssoμiαtπνIproνuμtionIoτIαIsiχχsIγosonIwitψIαItopIquαrkIpαirIinIτinαlIstαtπsIwitψI
πlπμtronsUImuonsUIαnνIψανroniμαllyIνπμαyinχIˇ�IlπptonsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergyg
PhysicsUI2018UI[YZcUIZ

5.4 23

261 SπαrμψIτorItψπIsiχχsImosonIoπμαyinχItoI’woIxuonsIinI{rotonV{rotonInollisionsIαtIsqrt[s−hZ]II’π”WI
PhysicalgReviewgLettersUI2019UIZ[[UIY[ZcYZ 7.4 22

260 SπαrμψIτorIαInπwIsμαlαrIrπsonαnμπIνπμαyinχItoIαIpαirIoτI±IγosonsIinIprotonVprotonIμollisionsIαtIQI
sqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 22

259 {roμπνurπIτorIsψortVlivπνIpαrtiμlπIνπtπμtionIinItψπIz{p}lIπxpπrimπntIαnνIitsIαppliμαtionItoIμψαrmI
νπμαysWIEuropeangPhysicalgJournalgCUI2014UIb^UIZ 4.2 22

258
SπαrμψIτorIαIstαnναrνImoνπlVlikπIsiχχsIγosonIinItψπImαssIrαnχπIγπtwππnIbYIαnνIZZYIrπ”IinItψπI
νipψotonIτinαlIstαtπIinIprotonVprotonIμollisionsIαtIshcIαnνIZ]I’π”WIPhysicsgLettersugSectiongB:g
NuclearugElementarygParticlegandgHighvEnergygPhysicsUI2019UIbd]UI][YV]^b

4.2 21

257 SπαrμψIτorIsupπrsymmπtryIinIprotonVprotonIμollisionsIαtIZ]I’π”IinIτinαlIstαtπsIwitψIjπtsIαnνImissinχI
trαnsvπrsπImomπntumWIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 21

256 SπαrμψIτorIψiχψImαssIνijπtIrπsonαnμπsIwitψIαInπwIγαμkχrounνIprπνiμtionImπtψoνIinIprotonVprotonI
μollisionsIαtIQIsqrt{s}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 20

255 xπαsurπmπntIoτIνiττπrπntiαlIμrossIsπμtionsIτorItψπIproνuμtionIoτItopIquαrkIpαirsIαnνIoτIαννitionαlI
jπtsIinIlπptonTjπtsIπvπntsIτromIppIμollisionsIαtIshZ]II’π”WIPhysicalgReviewgDUI2018UIdbUI 4.9 20

254 SπαrμψIτorIpαirIproνuμtionIoτIsπμonνVχπnπrαtionIlπptoquαrksIαtIshZ]II’π”WIPhysicalgReviewgDUI2019UI
ddUI 4.9 20

253 SπαrμψIτorIαIψπαvyIpsπuνosμαlαrIγosonIνπμαyinχItoIαI±IαnνIαIsiχχsIγosonIαtWIEuropeangPhysicalg
JournalgCUI2019UIbdUI_a^ 4.2 20

252 ’ψπInontinuousIxotionI’πμψniquπIτorIαIyπwIrπnπrαtionIoτISμαnninχISystπmsWIScientificgReportsUI
2017UIbUIb]ZY 4.9 20

251 SπαrμψIτorIwπptoquαrksInouplπνItoI’ψirνVrπnπrαtionI|uαrksIinI{rotonV{rotonInollisionsIαtI
sqrt[s−hZ]II’π”WIPhysicalgReviewgLettersUI2018UIZ[ZUI[^ZcY[ 7.4 20

250 SπαrμψIτorIαIψπαvyIriχψtVψαnνπνI–IγosonIαnνIαIψπαvyInπutrinoIinIπvπntsIwitψItwoIsαmπVτlαvorI
lπptonsIαnνItwoIjπtsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 20

249
xπαsurπmπntIoτIπlπμtrowπαkI–±IγosonIproνuμtionIαnνIsπαrμψIτorInπwIpψysiμsIinI–±ITItwoIjπtsI
πvπntsIinIppIμollisionsIαtIshZ]’π”WIPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandg
HighvEnergygPhysicsUI2019UIbd_UI[cZV]Yb

4.2 19

248 StuνyIoτIπxμitπνI˛�γYIstαtπsIνπμαyinχItoI˛�γYˇ�Tˇ�â��IinIprotonVprotonIμollisionsIαtIshZ]’π”WIPhysicsg
LettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2020UIcY]UIZ]_]^_ 4.2 19

247 xπαsurπmπntIoτIπxμlusivπIpψotoproνuμtionIτromIprotonsIinI{γIμollisionsIαtWIEuropeangPhysicalg
JournalgCUI2019UIbdUI[bb 4.2 19
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246 xπαsurπmπntIoτIνiττπrπntiαlIμrossIsπμtionsIτorIγosonIproνuμtionIinIαssoμiαtionIwitψIjπtsIinI
protonVprotonIμollisionsIαtWIEuropeangPhysicalgJournalgCUI2018UIbcUIda_ 4.2 19

245 SπαrμψIτorInπwIpψysiμsIinIνijπtIαnχulαrIνistriγutionsIusinχIprotonVprotonIμollisionsIαtIαnνI
μonstrαintsIonIναrkImαttπrIαnνIotψπrImoνπlsWIEuropeangPhysicalgJournalgCUI2018UIbcUIbcd 4.2 19

244 xπαsurπmπntIαnνIintπrprπtαtionIoτIνiττπrπntiαlIμrossIsπμtionsIτorIsiχχsIγosonIproνuμtionIαtI
shZ]’π”WIPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2019UIbd[UI]adV]da4.2 18

243 SπαrμψIτorIvπμtorVlikπIquαrksIinIπvπntsIwitψItwoIoppositπlyIμψαrχπνIlπptonsIαnνIjπtsIinI
protonVprotonIμollisionsIαtWIEuropeangPhysicalgJournalgCUI2019UIbdUI]a^ 4.2 18

242 ’ψπIπxpπrimπntαlIταμilityIτorItψπISπαrμψIτorIsiννπnI{αrtiμlπsIαtItψπInp}yIS{SWIJournalgofg
InstrumentationUI2019UIZ^UI{Y]Y[_V{Y]Y[_ 1 18

241 tνπntiτiμαtionIoτIψπαvyUIπnπrχπtiμUIψανroniμαllyIνπμαyinχIpαrtiμlπsIusinχImαμψinπVlπαrninχI
tπμψniquπsWIJournalgofgInstrumentationUI2020UIZ_UI{YaYY_V{YaYY_ 1 18

240
SπαrμψIτorIψπαvyInπutrinosIαnνItψirνVχπnπrαtionIlπptoquαrksIinIψανroniμIstαtπsIoτItwoIˇ�IlπptonsI
αnνItwoIjπtsIinIprotonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2019UI
[YZdUIZ

5.4 18

239 SπαrμψIτorIψπαvyIsiχχsIγosonsIνπμαyinχItoIαItopIquαrkIpαirIinIprotonVprotonIμollisionsIαtIQIsqrt{s}IRI
hIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 18

238 SπαrμψIτorIpαirIproνuμtionIoτIvπμtorlikπIquαrksIinItψπIτullyIψανroniμIτinαlIstαtπWIPhysicalgReviewgDUI
2019UIZYYUI 4.9 18

237
SπαrμψIτorIQImαtψrm{t}ovπrlinπ{mαtψrm{t}}mαtψrm{s}IRIproνuμtionIinItψπIQImαtψrm{s}toI
mαtψrm{γ}ovπrlinπ{mαtψrm{γ}}IRIνπμαyIμψαnnπlIwitψIlπptoniμIQImαtψrm{t}ovπrlinπ{mαtψrm{t}}IRI
νπμαysIinIprotonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ

5.4 17

236 oisμovπryIpotπntiαlIτorIνirπμtionαlIoαrkIxαttπrIνπtπμtionIwitψInuμlπαrIπmulsionsWIEuropeangPhysicalg
JournalgCUI2018UIbcUIZ 4.2 17

235
SπαrμψIτorIαnIπxotiμIνπμαyIoτItψπIsiχχsIγosonItoIαIpαirIoτIliχψtIpsπuνosμαlαrsIinItψπIτinαlIstαtπIwitψI
twoImuonsIαnνItwoIγIquαrksIinIppIμollisionsIαtIZ]I’π”WIPhysicsgLettersugSectiongB:gNuclearug
ElementarygParticlegandgHighvEnergygPhysicsUI2019UIbd_UI]dcV^[]

4.2 17

234 ’ψπIαμtivπImuonIsψiπlνIinItψπISsi{IπxpπrimπntWIJournalgofgInstrumentationUI2017UIZ[UI{Y_YZZV{Y_YZZ 1 16

233 lIsπαrμψIτorIpαirIproνuμtionIoτInπwIliχψtIγosonsIνπμαyinχIintoImuonsIinIprotonVprotonIμollisionsIαtI
Z]II’π”WIPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2019UIbdaUIZ]ZVZ_4̂.2 16

232 SπαrμψπsIτorIpψysiμsIγπyonνItψπIstαnναrνImoνπlIwitψItψπIvαriαγlπIinIψανroniμIτinαlIstαtπsIwitψIαnνI
witψoutIνisαppπαrinχItrαμksIinIprotonVprotonIμollisionsIαtWIEuropeangPhysicalgJournalgCUI2020UIcYUI] 4.2 16

231
SπαrμψIτorIαnomαlousIπlπμtrowπαkIproνuμtionIoτIvπμtorIγosonIpαirsIinIαssoμiαtionIwitψItwoIjπtsIinI
protonVprotonIμollisionsIαtIZ]I’π”WIPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandg
HighvEnergygPhysicsUI2019UIbdcUIZ]^dc_

4.2 16

230 xπαsurπmπntIoτItψπI’π”IαtmospψπriμImuonIμψαrχπIrαtioIwitψItψπIμomplπtπIz{p}lIναtαIsπtWI
EuropeangPhysicalgJournalgCUI2014UIb^UIZ 4.2 16

229
SπαrμψIτorIαIμψαrχπνIsiχχsIγosonIνπμαyinχIintoItopIαnνIγottomIquαrksIinIπvπntsIwitψIπlπμtronsIorI
muonsIinIprotonVprotonIμollisionsIαtIQIsqrt{mαtψrm{s}}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI
2020UI[Y[YUIZ

5.4 16
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228 tntrinsiμInπutronIγαμkχrounνIoτInuμlπαrIπmulsionsIτorIνirπμtionαlIoαrkIxαttπrIsπαrμψπsWI
AstroparticlegPhysicsUI2016UIcYUIZaV[Z 2.4 16

227 SπαrμψIτorIαIμψαrχπνIsiχχsIγosonIνπμαyinχItoIμψαrmIαnνIγottomIquαrksIinIprotonVprotonIμollisionsI
αtIQIsqrt{s}hcIRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 16

226 zγsπrvαtionIoτItψπIˇ�_{γZ}Q]{RIαnνIˇ�_{γ[}Q]{RIαnνIxπαsurπmπntIoτItψπirIxαssπsWIPhysicalgReviewg
LettersUI2018UIZ[ZUIYd[YY[ 7.4 16

225 SπαrμψIτorIαI–jIγosonIνπμαyinχItoIαIˇ�IlπptonIαnνIαInπutrinoIinIprotonVprotonIμollisionsIαtIshZ]’π”WI
PhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2019UIbd[UIZYbVZ]Z 4.2 15

224
xπαsurπmπntsIoτIQImαtψrm{t}ovπrlinπ{mαtψrm{t}}IRIνiττπrπntiαlIμrossIsπμtionsIinIprotonVprotonI
μollisionsIαtIQIsqrt{mαtψrm{s}}hZ]IRI’π”IusinχIπvπntsIμontαininχItwoIlπptonsWIJournalgofgHighgEnergyg
PhysicsUI2019UI[YZdUIZ

5.4 15

223 SπαrμψIτorInπwIpαrtiμlπsIνπμαyinχItoIαIjπtIαnνIαnIπmπrχinχIjπtWIJournalgofgHighgEnergygPhysicsUI2019UI
[YZdUIZ 5.4 15

222 SπαrμψIτorIpαirIproνuμtionIoτIτirstVχπnπrαtionIsμαlαrIlπptoquαrksIαtIshZ]II’π”WIPhysicalgReviewgDUI
2019UIddUI 4.9 15

221
SπαrμψIτorIlonχVlivπνIpαrtiμlπsIusinχInonpromptIjπtsIαnνImissinχItrαnsvπrsπImomπntumIwitψI
protonVprotonIμollisionsIαtIshZ]’π”WIPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandg
HighvEnergygPhysicsUI2019UIbdbUIZ]^cba

4.2 15

220
SπαrμψIτorIliχψtIpsπuνosμαlαrIγosonIpαirsIproνuμπνIτromIνπμαysIoτItψπIZ[_Irπ”IsiχχsIγosonIinI
τinαlIstαtπsIwitψItwoImuonsIαnνItwoInπαrγyItrαμksIinIppIμollisionsIαtIshZ]’π”WIPhysicsgLettersug
SectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2020UIcYYUIZ]_Ycb

4.2 15

219 xπαsurπmπntsIoτItt[ovπrI´fl−sI{roνuμtionIαnνItψπIn{IStruμturπIoτItψπI¯ukαwαItntπrαμtionIγπtwππnI
tψπIsiχχsImosonIαnνI’opI|uαrkIinItψπIoipψotonIoπμαyInψαnnπlWIPhysicalgReviewgLettersUI2020UIZ[_UIYaZcYZ7.4 15

218 qαstIsimulαtionIoτImuonsIproνuμπνIαtItψπISsi{IπxpπrimπntIusinχIrπnπrαtivπIlνvπrsαriαlIyπtworksWI
JournalgofgInstrumentationUI2019UIZ^UI{ZZY[cV{ZZY[c 1 15

217 SπαrμψIτorIψiχψVmαssIrπsonαnμπsIinIτinαlIstαtπsIwitψIαIlπptonIαnνImissinχItrαnsvπrsπImomπntumIαtI
QIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 15

216 zγsπrvαtionIoτIpromptIuXˇ�ImπsonIπlliptiμIτlowIinIψiχψVmultipliμityIp{γIμollisionsIαtIsyyhcWZaI’π”WI
PhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2019UIbdZUIZb[VZd^ 4.2 14

215 SπαrμψIτorIψπαvyIxαjorαnαInπutrinosIinIsαmπVsiχnIνilπptonIμψαnnπlsIinIprotonVprotonIμollisionsIαtIQI
sqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 14

214 {ilπupImitiχαtionIαtInxSIinIZ]I’π”IναtαWIJournalgofgInstrumentationUI2020UIZ_UI{YdYZcV{YdYZc 1 14

213 SπαrμψIτorIνisαppπαrinχItrαμksIinIprotonVprotonIμollisionsIαtIshZ]’π”WIPhysicsgLettersugSectiongB:g
NuclearugElementarygParticlegandgHighvEnergygPhysicsUI2020UIcYaUIZ]__Y[ 4.2 14

212 nψαrχπνVpαrtiμlπIαnχulαrIμorrπlαtionsIinI π πIμollisionsIαtIsyyh_W^^I’π”WIPhysicalgReviewgCUI2019UI
ZYYUI 2.7 14

211 SπαrμψIτorIvπμtorlikπIlπptonsIinImultilπptonIτinαlIstαtπsIinIprotonVprotonIμollisionsIαtIshZ]II’π”WI
PhysicalgReviewgDUI2019UIZYYUI 4.9 14
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210
SπαrμψIτorIαnIπxotiμIνπμαyIoτItψπIsiχχsIγosonItoIαIpαirIoτIliχψtIpsπuνosμαlαrsIinItψπIτinαlIstαtπIoτI
twoImuonsIαnνItwoIˇ�IlπptonsIinIprotonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighg
EnergygPhysicsUI2018UI[YZcUIZ

5.4 14

209 xπαsurπmπntsIoτItψπIνiττπrπntiαlIjπtIμrossIsπμtionIαsIαIτunμtionIoτItψπIjπtImαssIinIνijπtIπvπntsIτromI
protonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 14

208 SπαrμψIτorIpψysiμsIγπyonνItψπIstαnναrνImoνπlIinIψiχψVmαssIνipψotonIπvπntsIτromIprotonVprotonI
μollisionsIαtIshZ]II’π”WIPhysicalgReviewgDUI2018UIdcUI 4.9 14

207 SπαrμψIτorIsupπrsymmπtryIinIπvπntsIwitψIαIˇ�IlπptonIpαirIαnνImissinχItrαnsvπrsπImomπntumIinI
protonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 14

206
zγsπrvαtionIoτIprotonVtαχχπνUIμπntrαlIQsπmiRπxμlusivπIproνuμtionIoτIψiχψVmαssIlπptonIpαirsIinIppI
μollisionsIαtIZ]I’π”IwitψItψπInxSV’z’pxIprπμisionIprotonIspπμtromπtπrWIJournalgofgHighgEnergyg
PhysicsUI2018UI[YZcUIZ

5.4 14

205 SπαrμψIτorIrπsonαntIQImαtψrm{t}ovπrlinπ{mαtψrm{t}}IRIproνuμtionIinIprotonVprotonIμollisionsIαtIQI
sqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 13

204 SπαrμψIτorIαssoμiαtπνIproνuμtionIoτIαIsiχχsIγosonIαnνIαIsinχlπItopIquαrkIinIprotonVprotonI
μollisionsIαtIshZ]II’π”WIPhysicalgReviewgDUI2019UIddUI 4.9 13

203 xπαsurπmπntIoτIπxμlusivπI´ pψotoproνuμtionIinIultrαpπripψπrαlIp{γIμollisionsIαtWIEuropeangPhysicalg
JournalgCUI2019UIbdUIbY[ 4.2 13

202 xπαsurπmπntIoτItψπItopIquαrkImαssIinItψπIαllVjπtsIτinαlIstαtπIαtIαnνIμomγinαtionIwitψItψπI
lπptonTjπtsIμψαnnπlWIEuropeangPhysicalgJournalgCUI2019UIbdUI]Z] 4.2 13

201 wimitsIonImuonVnπutrinoItoItαuVnπutrinoIosμillαtionsIinνuμπνIγyIαIstπrilπInπutrinoIstαtπIoγtαinπνIγyI
z{p}lIαtItψπInyrSIγπαmWIJournalgofgHighgEnergygPhysicsUI2015UI[YZ_UIZ 5.4 13

200
xπαsurπmπntIoτIQψγoxI{t}{γαr{ψγoxI{t}}}RInormαlisπνImultiVνiττπrπntiαlIμrossIsπμtionsIinIQ{tπxtI
{p}}{tπxtI{p}}IRIμollisionsIαtIQsqrt{s}hZ]U{tπxtI{’π”}}IRUIαnνIsimultαnπousIνπtπrminαtionIoτItψπIstronχI
μouplinχIstrπnχtψUItopIquαrkIpolπImαssUIαnνIpαrtonIνistriγutionIτunμtionsWIEuropeangPhysicalg
JournalgCUI2020UIcYUIZ

4.2 13

199 SπαrμψIτorIμψαrχπνIsiχχsIγosonsIνπμαyinχIintoIαItopIαnνIαIγottomIquαrkIinItψπIαllVjπtIτinαlIstαtπIoτI
ppIμollisionsIαtIQIsqrt{s}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 13

198 xπαsurπmπntIoτItψπItopIquαrkIpolαrizαtionIαnνItt´flIspinIμorrπlαtionsIusinχIνilπptonIτinαlIstαtπsIinI
protonVprotonIμollisionsIαtIshZ]II’π”WIPhysicalgReviewgDUI2019UIZYYUI 4.9 13

197 SπαrμψIτorIQImαtψrm{t}ovπrlinπ{mαtψrm{t}}mαtψrm{s}IRIproνuμtionIinItψπIαllVjπtIτinαlIstαtπIinI
protonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 13

196 xπαsurπmπntIoτItψπItopIquαrkImαssIwitψIlπptonTjπtsIτinαlIstαtπsIusinχIμollisionsIαtWIEuropeang
PhysicalgJournalgCUI2018UIbcUIcdZ 4.2 13

195 SπαrμψIτorIyαrrowI}πsonαnμπsIinItψπIγV’αχχπνIoijπtIxαssISpπμtrumIinI{rotonV{rotonInollisionsIαtI
sqrt[s−hcII’π”WIPhysicalgReviewgLettersUI2018UIZ[YUI[YZcYZ 7.4 13

194 SπαrμψIτorIναrkImαttπrIproνuμπνIinIαssoμiαtionIwitψIαIsiχχsIγosonIνπμαyinχItoIαIpαirIoτIγottomI
quαrksIinIprotonVprotonIμollisionsIαtWIEuropeangPhysicalgJournalgCUI2019UIbdUI[cY 4.2 12

193 SπαrμψIτorIνirπμtItopIsquαrkIpαirIproνuμtionIinIπvπntsIwitψIonπIlπptonUIjπtsUIαnνImissinχItrαnsvπrsπI
momπntumIαtIZ]I’π”IwitψItψπInxSIπxpπrimπntWIJournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 12

(2020-2018)

7



192 SπαrμψIτorIαIyαrrowI}πsonαnμπIwiχψtπrItψαnI[YY´ rπ”IoπμαyinχItoIαI{αirIoτIxuonsIinI{rotonV{rotonI
nollisionsIαtIsqrt[s−hZ]II’π”WIPhysicalgReviewgLettersUI2020UIZ[^UIZ]ZcY[ 7.4 12

191 SπαrμψIτorIlowVmαssIrπsonαnμπsIνπμαyinχIintoIγottomIquαrkVαntiquαrkIpαirsIinIprotonVprotonI
μollisionsIαtIshZ]II’π”WIPhysicalgReviewgDUI2019UIddUI 4.9 12

190 SπαrμψIτorIlonχVlivπνIpαrtiμlπsIwitψIνisplαμπνIvπrtiμπsIinImultijπtIπvπntsIinIprotonVprotonIμollisionsI
αtIshZ]II’π”WIPhysicalgReviewgDUI2018UIdcUI 4.9 12

189 xπαsurπmπntIoτIjπtIsuγstruμturπIoγsπrvαγlπsIinItt´flIπvπntsIτromIprotonVprotonIμollisionsIαtI
shZ]II’π”WIPhysicalgReviewgDUI2018UIdcUI 4.9 12

188
SπαrμψπsIτorIpαirIproνuμtionIoτIμψαrχinosIαnνItopIsquαrksIinIτinαlIstαtπsIwitψItwoIoppositπlyI
μψαrχπνIlπptonsIinIprotonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI
2018UI[YZcUIZ

5.4 12

187 StuνiπsIoτIαnνImπsonsIinμluνinχItψπIoγsπrvαtionIoτItψπIνπμαyIinIprotonVprotonIμollisionsIαtWI
EuropeangPhysicalgJournalgCUI2018UIbcUId]d 4.2 12

186 SπαrμψIτorIαIψπαvyIsiχχsIγosonIνπμαyinχItoIαIpαirIoτI–IγosonsIinIprotonVprotonIμollisionsIαtIQI
sqrt{s}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 11

185 {roνuμtionIoτI˛�μTIγαryonsIinIprotonVprotonIαnνIlπανVlπανIμollisionsIαtIsyyh_WY[’π”WIPhysicsg
LettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2020UIcY]UIZ]_][c 4.2 11

184 SπαrμψIτorIxSSxIsiχχsIγosonsIνπμαyinχItoI˛…T˛…â��IinIprotonVprotonIμollisionsIαtIshZ]’π”WIPhysicsg
LettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2019UIbdcUIZ]^dd[ 4.2 11

183 xπαsurπmπntsIoτIνiττπrπntiαlI±IγosonIproνuμtionIμrossIsπμtionsIinIprotonVprotonIμollisionsIαtIQI
sqrt{s}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 11

182 {πrτormαnμπIoτItψπIrπμonstruμtionIαnνIiνπntiτiμαtionIoτIψiχψVmomπntumImuonsIinIprotonVprotonI
μollisionsIαtIâ��sIhIZ]I’π”WIJournalgofgInstrumentationUI2020UIZ_UI{Y[Y[bV{Y[Y[b 1 11

181 nonstrαintsIonIαnomαlousIs””IμouplinχsIτromItψπIproνuμtionIoτIsiχχsIγosonsIνπμαyinχItoIˇ�IlπptonI
pαirsWIPhysicalgReviewgDUI2019UIZYYUI 4.9 11

180 nψαrχπνVpαrtiμlπInuμlπαrImoνiτiμαtionIταμtorsIinI π πIμollisionsIαtIQIsqrt{s_{mαtψrm{yy}}}IhI_W^^IRI
’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 11

179 SπαrμψIτorItψπIνπμαyIoτIαIsiχχsIγosonIinItψπIâ��â�� ˛‡IμψαnnπlIinIprotonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI
’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 11

178
SπαrμψIτorIγπyonνItψπIstαnναrνImoνπlIsiχχsIγosonsIνπμαyinχIintoIαIQI
mαtψrm{γ}ovπrlinπ{mαtψrm{γ}}IRIpαirIinIppIμollisionsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergyg
PhysicsUI2018UI[YZcUIZ

5.4 11

177
xπαsurπmπntsIoτItψπIppIViI–±IinμlusivπIαnνIνiττπrπntiαlIproνuμtionIμrossIsπμtionsIαnνIμonstrαintsI
onIμψαrχπνIαnomαlousItriplπIχαuχπIμouplinχsIαtIQIsqrt{s}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI
2019UI[YZdUIZ

5.4 10

176
SπαrμψIτorInπwInπutrαlIsiχχsIγosonsItψrouχψItψπIQImαtψrm{s}toImαtψrm{±l}toI
{πll}√{T}{πll}√{V}mαtψrm{γ}ovπrlinπ{mαtψrm{γ}}IRIproμπssIinIppIμollisionsIαtIQIsqrt{s}IRIhIZ]I’π”WI
JournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ

5.4 10

175 lImultiVνimπnsionαlIsπαrμψIτorInπwIψπαvyIrπsonαnμπsIνπμαyinχItoIγoostπνIUIUIorIγosonIpαirsIinItψπI
νijπtIτinαlIstαtπIαtIZ]´ WIEuropeangPhysicalgJournalgCUI2020UIcYUI[]b 4.2 10
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174 nomγinαtionIoτInxSIsπαrμψπsIτorIψπαvyIrπsonαnμπsIνπμαyinχItoIpαirsIoτIγosonsIorIlπptonsWIPhysicsg
LettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2019UIbdcUIZ]^d_[ 4.2 10

173 xπαsurπmπntIoτIpropπrtiπsIoτIQI{mαtψrm{m}}_{mαtψrm{s}}√YIRViI˛…T˛…â��IνπμαysIαnνIsπαrμψIτorImYViI˛…T˛…â��I
witψItψπInxSIπxpπrimπntWIJournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 10

172
xπαsurπmπntIoτItψπI¯QZSRIpαirIproνuμtionIμrossIsπμtionIαnνIsπαrμψIτorIrπsonαnμπsIνπμαyinχItoI
¯QZSR˛…T˛…â��IinIprotonVprotonIμollisionsIαtIshZ]’π”WIPhysicsgLettersugSectiongB:gNuclearugElementaryg
ParticlegandgHighvEnergygPhysicsUI2020UIcYcUIZ]__bc

4.2 10

171 SπαrμψIτorIlowImαssIvπμtorIrπsonαnμπsIνπμαyinχIintoIquαrkVαntiquαrkIpαirsIinIprotonVprotonI
μollisionsIαtIshZ]II’π”WIPhysicalgReviewgDUI2019UIZYYUI 4.9 10

170 SπαrμψIτorIrπsonαntIpαirIproνuμtionIoτIsiχχsIγosonsIνπμαyinχItoIγottomIquαrkVαntiquαrkIpαirsIinI
protonVprotonIμollisionsIαtIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 10

169 xπαsurπmπntIoτIαssoμiαtπνIproνuμtionIoτIαIγosonIαnνIαIμψαrmIquαrkIinIprotonVprotonIμollisionsIαtWI
EuropeangPhysicalgJournalgCUI2019UIbdUI[ad 4.2 9

168 SπαrμψIτorInπwIpψysiμsIinIτinαlIstαtπsIwitψIαIsinχlπIpψotonIαnνImissinχItrαnsvπrsπImomπntumIinI
protonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 9

167 }unninχIoτItψπItopIquαrkImαssIτromIprotonVprotonIμollisionsIαtIshZ]’π”WIPhysicsgLettersugSectiongB:g
NuclearugElementarygParticlegandgHighvEnergygPhysicsUI2020UIcY]UIZ]_[a] 4.2 9

166 lIsπαrμψIτorItψπIstαnναrνImoνπlIsiχχsIγosonIνπμαyinχItoIμψαrmIquαrksWIJournalgofgHighgEnergyg
PhysicsUI2020UI[Y[YUIZ 5.4 9

165 qinαlIrπsultsIoτItψπIsπαrμψIτorI˛‰˛…IViI˛‰πIosμillαtionsIwitψItψπIz{p}lIνπtπμtorIinItψπInyrSIγπαmWI
JournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 9

164 SπαrμψIτorItopIquαrkIpαrtnπrsIwitψIμψαrχπI_X]IinItψπIsαmπVsiχnIνilπptonIαnνIsinχlπVlπptonIτinαlI
stαtπsIinIprotonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 9

163 SπαrμψIτorIαnomαlousItriplπIχαuχπIμouplinχsIinI––IαnνI–±IproνuμtionIinIlπptonITIjπtIπvπntsIinI
protonVprotonIμollisionsIαtIQIsqrt{s}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 9

162 zγsπrvαtionIoτInuμlπαrImoνiτiμαtionsIinI–´–IγosonIproνuμtionIinIp{γIμollisionsIαtIsyyhcWZa’π”WI
PhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2020UIcYYUIZ]_Y^c 4.2 9

161 SπαrμψIτorIγlαμkIψolπsIαnνIspψαlπronsIinIψiχψVmultipliμityIτinαlIstαtπsIinIprotonVprotonIμollisionsIαtIQI
sqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 9

160 xπαsurπmπntIoτIμψαrχπνIpαrtiμlπIspπμtrαIinIminimumVγiαsIπvπntsIτromIprotonVprotonIμollisionsIαtWI
EuropeangPhysicalgJournalgCUI2018UIbcUIadb 4.2 9

159
SπαrμψIτorIαIsinχlyIproνuμπνItψirνVχπnπrαtionIsμαlαrIlπptoquαrkIνπμαyinχItoIαIˇ�IlπptonIαnνIαI
γottomIquαrkIinIprotonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI
[YZcUIZ

5.4 9

158
SπαrμψIτorIsupπrsymmπtryIwitψIαIμomprπssπνImαssIspπμtrumIinItψπIvπμtorIγosonIτusionItopoloχyI
witψIZVlπptonIαnνIYVlπptonIτinαlIstαtπsIinIprotonVprotonIμollisionsIαtIQIsqrt{s}IRIhIZ]I’π”WIJournalgofg
HighgEnergygPhysicsUI2019UI[YZdUIZ

5.4 8

157 SπαrμψIτorIμontαμtIintπrαμtionsIαnνIlαrχπIπxtrαIνimπnsionsIinItψπIνilπptonImαssIspπμtrαIτromI
protonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 8
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156 uπtISψαpπsIoτItsolαtπνI{ψotonV’αχχπνIuπtsIinI{γV{γIαnνIppInollisionsIαtIsqrt[s_{yy}−h_WY[II’π”WI
PhysicalgReviewgLettersUI2019UIZ[[UIZ_[YYZ 7.4 8

155
xπαsurπmπntIoτIinμlusivπIαnνIνiττπrπntiαlIsiχχsIγosonIproνuμtionIμrossIsπμtionsIinItψπIνipψotonI
νπμαyIμψαnnπlIinIprotonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2019UI
[YZdUIZ

5.4 8

154 xπαsurπmπntIoτItopIquαrkIpαirIproνuμtionIinIαssoμiαtionIwitψIαI±IγosonIinIprotonVprotonIμollisionsI
αtIQIsqrt{mαtψrm{s}}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 8

153 nompαrinχItrαnsvπrsπImomπntumIγαlαnμπIoτIγIjπtIpαirsIinIppIαnνI{γ{γIμollisionsIαtIQI
sqrt{s_{mαtψrm{yy}}}h_WY[IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 8

152 nonstrαininχIrluonIoistriγutionsIinIyuμlπiI“sinχIoijπtsIinI{rotonV{rotonIαnνI{rotonVwπανInollisionsI
αtIsqrt[s_{yy}−h_WY[II’π”WIPhysicalgReviewgLettersUI2018UIZ[ZUIYa[YY[ 7.4 8

151 SπαrμψIτorIναrkImαttπrIproνuμπνIinIαssoμiαtionIwitψIαIsinχlπItopIquαrkIorIαItopIquαrkIpαirIinI
protonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 8

150
xπαsurπmπntIoτItψπIsinχlπItopIquαrkIαnνIαntiquαrkIproνuμtionIμrossIsπμtionsIinItψπItIμψαnnπlIαnνI
tψπirIrαtioIinIprotonVprotonIμollisionsIαtIshZ]’π”WIPhysicsgLettersugSectiongB:gNuclearugElementaryg
ParticlegandgHighvEnergygPhysicsUI2020UIcYYUIZ]_Y^[

4.2 8

149 SπαrμψIτorIπlπμtrowπαkIproνuμtionIoτIαIvπμtorVlikπI’IquαrkIusinχIτullyIψανroniμIτinαlIstαtπsWIJournalg
ofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 8

148 SπαrμψIτorIpψysiμsIγπyonνItψπIstαnναrνImoνπlIinImultilπptonIτinαlIstαtπsIinIprotonVprotonI
μollisionsIαtIQIsqrt{s}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 8

147 xπαsurinχItψπItmpαμtIoτIyuμlπαrItntπrαμtionIinI{αrtiμlπI’ψπrαpyIαnνIinI}ανioI{rotπμtionIinISpαμπeI
tψπIqzz’IpxpπrimπntWIFrontiersgingPhysicsUcUI 3.9 8

146 SπαrμψIτorIpαirVproνuμπνIrπsonαnμπsIνπμαyinχItoIquαrkIpαirsIinIprotonVprotonIμollisionsIαtI
shZ]II’π”WIPhysicalgReviewgDUI2018UIdcUI 4.9 8

145 lnχulαrIαnαlysisIoτItψπIνπμαyImTVivT˛…T˛…â��IinIprotonVprotonIμollisionsIαtIshcII’π”WIPhysicalgReviewgDUI
2018UIdcUI 4.9 8

144 StuνiπsIoτImπαutyISupprπssionIviαIyonpromptIo√{Y}IxπsonsIinI{γV{γInollisionsIαtI
sqrt[s_{yy}−h_WY[II’π”WIPhysicalgReviewgLettersUI2019UIZ[]UIY[[YYZ 7.4 7

143 SπαrμψIτorIoαrkIxαttπrI{αrtiμlπsI{roνuμπνIinIlssoμiαtionIwitψIαI’opI|uαrkI{αirIαtIsqrt[s−hZ]II’π”WI
PhysicalgReviewgLettersUI2019UIZ[[UIYZZcY] 7.4 7

142 xπαsurπmπntIoτItψπIπnπrχyIνπnsityIαsIαIτunμtionIoτIpsπuνorαpiνityIinIprotonâ��protonIμollisionsIαtI
Qsqrt{s}IhZ]UtπxtI{’π”}IRWIEuropeangPhysicalgJournalgCUI2019UIbdUIZ 4.2 7

141 SπαrμψIτorIrαrπIνπμαysIoτIαnνIsiχχsIγosonsItoIαnνIαIpψotonIinIprotonVprotonIμollisionsIαtIhIZ]WI
EuropeangPhysicalgJournalgCUI2019UIbdUId^ 4.2 7

140 SπαrμψIτorIproνuμtionIoτIsiχχsIγosonIpαirsIinItψπIτourIγIquαrkIτinαlIstαtπIusinχIlαrχπVαrπαIjπtsIinI
protonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 7

139 SπαrμψIτorIψπαvyIrπsonαnμπsIνπμαyinχIintoItwoIsiχχsIγosonsIorIintoIαIsiχχsIγosonIαnνIαI–IorI±I
γosonIinIprotonVprotonIμollisionsIαtIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 7
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138
xπαsurπmπntIoτItψπIμrossIsπμtionIτorIπlπμtrowπαkIproνuμtionIoτIαI±IγosonUIαIpψotonIαnνItwoIjπtsI
inIprotonVprotonIμollisionsIαtIQIsqrt{mαtψrm{s}}IRIhIZ]I’π”IαnνIμonstrαintsIonIαnomαlousIquαrtiμI
μouplinχsWIJournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ

5.4 7

137 SπαrμψIτorIναrkImαttπrIpαrtiμlπsIproνuμπνIinIαssoμiαtionIwitψIαIsiχχsIγosonIinIprotonVprotonI
μollisionsIαtIQIsqrt{mαtψrm{s}}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 7

136 uπtIpropπrtiπsIinI{γ{γIαnνIppIμollisionsIαtIQIsqrt{s_{mαtψrm{y}fmαtψrm{y}}}h_WY[IRI’π”WIJournalgofg
HighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 7

135 tonIμψαrχπIsπpαrαtionIwitψInπwIχπnπrαtionIoτInuμlπαrIπmulsionIτilmsWIOpengPhysicsUI2019UIZbUI[]]V[^Y 1.3 7

134 SπαrμψIτorIναrkIpψotonsIinIνπμαysIoτIsiχχsIγosonsIproνuμπνIinIαssoμiαtionIwitψI±IγosonsIinI
protonVprotonIμollisionsIαtIQIsqrt{s}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 7

133 SπαrμψIτorIlonχVlivπνIpαrtiμlπsIusinχIνπlαyπνIpψotonsIinIprotonVprotonIμollisionsIαtIshZ]II’π”WI
PhysicalgReviewgDUI2019UIZYYUI 4.9 7

132 SπαrμψIτorIwowVxαssI|uαrkVlntiquαrkI}πsonαnμπsI{roνuμπνIinIlssoμiαtionIwitψIαI{ψotonIαtI
sqrt[s−hZ]II’π”WIPhysicalgReviewgLettersUI2019UIZ[]UI[]ZcY] 7.4 7

131 SπαrμψIτorIrπsonαnμπsIinItψπImαssIspπμtrumIoτImuonIpαirsIproνuμπνIinIαssoμiαtionIwitψIγIquαrkIjπtsI
inIprotonVprotonIμollisionsIαtIQIsqrt{s}hcIRIαnνIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 7

130
SπαrμψIτorIψπαvyIrπsonαnμπsIνπμαyinχIintoIαIvπμtorIγosonIαnνIαIsiχχsIγosonIinIτinαlIstαtπsIwitψI
μψαrχπνIlπptonsUInπutrinosIαnνIγIquαrksIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI
[YZcUIZ

5.4 7

129 {rπμisionImπαsurπmπntIoτItψπIstruμturπIoτItψπInxSIinnπrItrαμkinχIsystπmIusinχInuμlπαrI
intπrαμtionsWIJournalgofgInstrumentationUI2018UIZ]UI{ZYY]^V{ZYY]^ 1 7

128 SπαrμψIτorIαIψπαvyIrπsonαnμπIνπμαyinχIintoIαI±IγosonIαnνIαI±IorI–IγosonIinI[â��[qIτinαlIstαtπsIαtIQI
sqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 7

127 SπαrμψIτorIναrkImαttπrIproνuμπνIinIαssoμiαtionIwitψIαIsiχχsIγosonIνπμαyinχItoI˛‡˛‡IorIˇ�ITˇ�Iâ��IαtIQI
sqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 7

126 SπαrμψIτorIαIψπαvyIrπsonαnμπIνπμαyinχItoIαIpαirIoτIvπμtorIγosonsIinItψπIlπptonIplusImπrχπνIjπtIτinαlI
stαtπIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 7

125
SπαrμψIτorIαIwiχψtInψαrχπνIsiχχsImosonIoπμαyinχItoIαI–ImosonIαnνIαIn{VzννIsiχχsImosonIinIqinαlI
StαtπsIwitψIπ˛…˛…IorI˛…˛…˛…IinI{rotonV{rotonInollisionsIαtIsqrt[s−hZ]II’π”WIPhysicalgReviewgLettersUI2019UI
Z[]UIZ]ZcY[

7.4 6

124
xπαsurπmπntIoτIpromptIˇ�Q[SRIproνuμtionIμrossIsπμtionsIinIprotonâ��lπανIαnνIprotonâ��protonI
μollisionsIαtIsyyh_WY[’π”WIPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergyg
PhysicsUI2019UIbdYUI_YdV_][

4.2 6

123 SπαrμψIτorIsinχlπIproνuμtionIoτIvπμtorVlikπIquαrksIνπμαyinχItoIαItopIquαrkIαnνIαIγosonIinI
protonVprotonIμollisionsIαtWIEuropeangPhysicalgJournalgCUI2019UIbdUIdY 4.2 6

122 zγsπrvαtionIoτISinχlπI’opI|uαrkI{roνuμtionIinIlssoμiαtionIwitψIαI±ImosonIinI{rotonV{rotonI
nollisionsIαtIsqrt[s−hZ]II’π”WIPhysicalgReviewgLettersUI2019UIZ[[UIZ][YY] 7.4 6

121 SπαrμψIτorIαIliχψtIμψαrχπνIsiχχsIγosonIinItψπIs´–ViμsIμψαnnπlIinIprotonVprotonIμollisionsIαtIshZ]II’π”WI
PhysicalgReviewgDUI2020UIZY[UI 4.9 6
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120 xixπνIψiχψπrVorνπrIαnisotropiμIτlowIαnνInonlinπαrIrπsponsπIμoπττiμiπntsIoτIμψαrχπνIpαrtiμlπsIinI
μollisionsIαtIαnνI_WY[WIEuropeangPhysicalgJournalgCUI2020UIcYUI_]^ 4.2 6

119 xπαsurπmπntIoτIπlπμtrowπαkIproνuμtionIoτIαIγosonIinIαssoμiαtionIwitψItwoIjπtsIinIprotonVprotonI
μollisionsIαtWIEuropeangPhysicalgJournalgCUI2020UIcYUI^] 4.2 6

118 nonstrαintsIonItψπIˇ�_{μZ}IvπrsusIˇ�_{μ[}I{olαrizαtionsIinI{rotonV{rotonInollisionsIαtIsqrt[s−hcII’π”WI
PhysicalgReviewgLettersUI2020UIZ[^UIZa[YY[ 7.4 6

117 SπαrμψIτorIlπptonIτlαvourIviolαtinχIνπμαysIoτIαInπutrαlIψπαvyIsiχχsIγosonItoI˛…ˇ�IαnνIπˇ�IinI
protonVprotonIμollisionsIαtIQIsqrt{s}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 6

116 SπαrμψIτorIαIψπαvyIrπsonαnμπIνπμαyinχItoIαItopIquαrkIαnνIαIvπμtorVlikπItopIquαrkIinItψπIlπptonITI
jπtsIτinαlIstαtπIinIppIμollisionsIαtIQsqrt{s}IhIZ]UtπxtI{’π”}IRWIEuropeangPhysicalgJournalgCUI2019UIbdUIZ 4.2 6

115 SπαrμψIτorIsupπrsymmπtryIinIppIμollisionsIαtIshZ]II’π”IwitψIZ]bIIτγâ��ZIinIτinαlIstαtπsIwitψIαIsinχlπI
lπptonIusinχItψπIsumIoτImαssπsIoτIlαrχπVrανiusIjπtsWIPhysicalgReviewgDUI2020UIZYZUI 4.9 6

114 xπαsurπmπntIoτItψπIαssoμiαtπνIproνuμtionIoτIαI±IγosonIwitψIμψαrmIorIγottomIquαrkIjπtsIinI
protonVprotonIμollisionsIαtIshZ]II’π”WIPhysicalgReviewgDUI2020UIZY[UI 4.9 6

113 xπαsurπmπntIoτItψπIνiττπrπntiαlIorπllV¯αnIμrossIsπμtionIinIprotonVprotonIμollisionsIαtIQI
sqrt{mαtψrm{s}}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 6

112 xπαsurπmπntIoτItψπIαvπrαχπIvπryIτorwαrνIπnπrχyIαsIαIτunμtionIoτItψπItrαμkImultipliμityIαtIμπntrαlI
psπuνorαpiνitiπsIinIprotonVprotonIμollisionsIαtWIEuropeangPhysicalgJournalgCUI2019UIbdUIcd] 4.2 6

111 SπαrμψIτorInπwIpψysiμsIinItopIquαrkIproνuμtionIinIνilπptonIτinαlIstαtπsIinIprotonVprotonIμollisionsI
αtWIEuropeangPhysicalgJournalgCUI2019UIbdUIcca 4.2 6

110 SπαrμψIτorItopIsquαrksIνπμαyinχIviαIτourVγoνyIorIμψαrχinoVmπνiαtπνImoνπsIinIsinχlπVlπptonIτinαlI
stαtπsIinIprotonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 6

109 pviνπnμπIτorItψπIlssoμiαtπνI{roνuμtionIoτIαISinχlπI’opI|uαrkIαnνIαI{ψotonIinI{rotonV{rotonI
nollisionsIαtIsqrt[s−hZ]II’π”WIPhysicalgReviewgLettersUI2018UIZ[ZUI[[ZcY[ 7.4 6

108 xπαsurπmπntIoτImsYImπsonIproνuμtionIinIppIαnνI{γ{γIμollisionsIαtIsyyh_WY[I’π”WIPhysicsgLettersug
SectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2019UIbdaUIZacVZdY 4.2 5

107
nomγinαtionsIoτIsinχlπVtopVquαrkIproνuμtionIμrossVsπμtionImπαsurπmπntsIαnνI|τw””tγ|I
νπtπrminαtionsIαtIQIsqrt{s}IRIhIbIαnνIcI’π”IwitψItψπIl’wlSIαnνInxSIπxpπrimπntsWIJournalgofgHighg
EnergygPhysicsUI2019UI[YZdUIZ

5.4 5

106 StuνyIoτIμψαrχπνIψανronImultipliμitiπsIinIμψαrχπνVμurrπntInπutrinoâ��lπανIintπrαμtionsIinItψπIz{p}lI
νπtπμtorWIEuropeangPhysicalgJournalgCUI2018UIbcUIZ 4.2 5

105 SπαrμψIτorIsupπrsymmπtryIinIτinαlIstαtπsIwitψIpψotonsIαnνImissinχItrαnsvπrsπImomπntumIinI
protonVprotonIμollisionsIαtIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 5

104 lnIπmγπννinχItπμψniquπItoIνπtπrminπIˇ�ˇ�IγαμkχrounνsIinIprotonVprotonIμollisionIναtαWIJournalgofg
InstrumentationUI2019UIZ^UI{YaY][V{YaY][ 1 5

103 xπαsurπmπntIoτItψπItopIquαrkI¯ukαwαIμouplinχIτromItt´flIkinπmαtiμIνistriγutionsIinItψπIlπptonTjπtsI
τinαlIstαtπIinIprotonVprotonIμollisionsIαtIshZ]II’π”WIPhysicalgReviewgDUI2019UIZYYUI 4.9 5
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102 zγsπrvαtionIoτItψπI˛�γYViuXˇ�˛�jIνπμαyIinIprotonVprotonIμollisionsIαtIshZ]’π”WIPhysicsgLettersugSectiong
B:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2020UIcY[UIZ]_[Y] 4.2 5

101
SπαrμψIτorIαIψπαvyIpsπuνosμαlαrIsiχχsIγosonIνπμαyinχIintoIαIZ[_Irπ”IsiχχsIγosonIαnνIαI±IγosonIinI
τinαlIstαtπsIwitψItwoItαuIαnνItwoIliχψtIlπptonsIαtIQIsqrt{s}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI
2020UI[Y[YUIZ

5.4 5

100
SπαrμψIτorIrπsonαnμπsIνπμαyinχItoIαIpαirIoτIsiχχsIγosonsIinItψπIγQIovπrlinπ{mαtψrm{γ}}IRqQI
ovπrlinπ{mαtψrm{q}}IRâ��â�� ˛‰IτinαlIstαtπIinIprotonVprotonIμollisionsIαtIQIsqrt{s}IRIhIZ]I’π”WIJournalgofgHighg
EnergygPhysicsUI2019UI[YZdUIZ

5.4 5

99 ’ψπInxSI}{nIνπtπμtorIpπrτormαnμπIαnνIstαγilityIνurinχIwsnI}“yV[WIJournalgofgInstrumentationUI
2019UIZ^UInZZYZ[VnZZYZ[ 1 5

98 {sπuνorαpiνityIνistriγutionsIoτIμψαrχπνIψανronsIinIxπnonVxπnonIμollisionsIαtIsyyh_W^^´ ’π”WIPhysicsg
LettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2019UIbddUIZ]_Y^d 4.2 5

97 xπαsurπmπntIoτItψπIttjγγjIproνuμtionIμrossIsπμtionIinItψπIαllVjπtIτinαlIstαtπIinIppIμollisionsIαtI
shZ]´ ’π”WIPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2020UIcY]UIZ]_[c_4.2 5

96 xπαsurπmπntIoτItψπIχroomπνIjπtImαssIinI{γ{γIαnνIppIμollisionsIαtIQIsqrt{s_{mαtψrm{yy}}}h_WY[IRI
’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 5

95 xπαsurπmπntIoτItψπIproνuμtionIμrossIsπμtionIτorIsinχlπItopIquαrksIinIαssoμiαtionIwitψI–IγosonsIinI
protonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 5

94
SπαrμψIτorIsiχχsIαnνI±IγosonIνπμαysItoIuXˇ�IorI¯IpαirsIinItψπIτourVmuonIτinαlIstαtπIinIprotonVprotonI
μollisionsIαtIshZ]’π”WIPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysics
UI2019UIbdbUIZ]^cZZ

4.2 4

93 SπαrμψIτorIαIlowVmαssIˇ�â��ˇ�TIrπsonαnμπIinIαssoμiαtionIwitψIαIγottomIquαrkIinIprotonVprotonI
μollisionsIαtIQIsqrt{s}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 4

92 SπαrμψIτorItψπIpαirIproνuμtionIoτIliχψtItopIsquαrksIinItψπIπ´–˛…jIτinαlIstαtπIinIprotonVprotonIμollisionsI
αtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 4

91
SπαrμψIτorInonrπsonαntIsiχχsIγosonIpαirIproνuμtionIinItψπIQI
mαtψrm{γ}ovπrlinπ{mαtψrm{γ}}mαtψrm{γ}ovπrlinπ{mαtψrm{γ}}IRIτinαlIstαtπIαtIQIsqrt{s}IRIhIZ]I’π”WI
JournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ

5.4 4

90 StuνyIoτItψπIunνπrlyinχIπvπntIinItopIquαrkIpαirIproνuμtionIinIμollisionsIαtIZ]WIEuropeangPhysicalg
JournalgCUI2019UIbdUIZ[] 4.2 4

89 xπαsurπmπntIoτIνiττπrπntiαlIμrossIsπμtionsIτorIinμlusivπIisolαtπνVpψotonIαnνIpψotonTjπtI
proνuμtionIinIprotonVprotonIμollisionsIαtWIEuropeangPhysicalgJournalgCUI2019UIbdUI[Y 4.2 4

88 xπαsurπmπntsIoτItψπI–IγosonIrαpiνityUIψπliμityUIνouγlπVνiττπrπntiαlIμrossIsπμtionsUIαnνIμψαrχπI
αsymmπtryIinIppIμollisionsIαtIshZ]II’π”WIPhysicalgReviewgDUI2020UIZY[UI 4.9 4

87 ’ψπImαχnπtIoτItψπIsμαttπrinχIαnνInπutrinoIνπtπμtorIτorItψπISsi{IπxpπrimπntIαtInp}yWIJournalgofg
InstrumentationUI2020UIZ_UI{YZY[bV{YZY[b 1 4

86 pviνπnμπIτorIQtπxtI{–}tπxtI{–}RIproνuμtionIτromIνouγlπVpαrtonIintπrαμtionsIinIprotonâ��protonI
μollisionsIαtIQsqrt{s}IhIZ]IUtπxtI{’π”}IRWIEuropeangPhysicalgJournalgCUI2020UIcYUIZ 4.2 4

85 SπαrμψIτorIαI–jIγosonIνπμαyinχItoIαIvπμtorVlikπIquαrkIαnνIαItopIorIγottomIquαrkIinItψπIαllVjπtsIτinαlI
stαtπWIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 4
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84 xπαsurπmπntIoτIνiττπrπntiαlIμrossIsπμtionsIαnνIμψαrχπIrαtiosIτorIVμψαnnπlIsinχlπItopIquαrkI
proνuμtionIinIprotonVprotonIμollisionsIαtWIEuropeangPhysicalgJournalgCUI2020UIcYUI]bY 4.2 4

83 }πμonstruμtionIoτIsiχnαlIαmplituνπsIinItψπInxSIπlπμtromαχnπtiμIμαlorimπtπrIinItψπIprπsπnμπIoτI
ovπrlαppinχIprotonVprotonIintπrαμtionsWIJournalgofgInstrumentationUI2020UIZ_UI{ZYYY[V{ZYYY[ 1 4

82 xπαsurπmπntIoτIquαrkVIαnνIχluonVlikπIjπtIτrαμtionsIusinχIjπtIμψαrχπIinI{γ{γIαnνIppIμollisionsIαtI
_WY[I’π”WIJournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 4

81 SπnsitivityIoτItψπISsi{IπxpπrimπntItoIliχψtIναrkImαttπrWIJournalgofgHighgEnergygPhysicsUI2021UI[Y[ZUIZ 5.4 4

80 qinαlIrπsultsIonInπutrinoIosμillαtionIpαrαmπtπrsIτromItψπIz{p}lIπxpπrimπntIinItψπInyrSIγπαmWI
PhysicalgReviewgDUI2019UIZYYUI 4.9 4

79 StuνyIoτI’ψinIoouγlπVrαpI}{nsIτorItψπInxSIxuonISystπmWIJournalgofgthegKoreangPhysicalgSocietyUI
2018UIb]UIZYcYVZYcb 0.6 4

78
SπαrμψIτorItψπIαssoμiαtπνIproνuμtionIoτItψπIsiχχsIγosonIαnνIαIvπμtorIγosonIinIprotonVprotonI
μollisionsIαtIQIsqrt{s}IRIhIZ]I’π”IviαIsiχχsIγosonIνπμαysItoIˇ�IlπptonsWIJournalgofgHighgEnergygPhysicsUI
2019UI[YZdUIZ

5.4 3

77 SπαrμψIτorIνirπμtIpαirIproνuμtionIoτIsupπrsymmπtriμIpαrtnπrsItoItψπIlπptonIinIprotonVprotonI
μollisionsIαtWIEuropeangPhysicalgJournalgCUI2020UIcYUIZcd 4.2 3

76
xπαsurπmπntIoτItψπItopIquαrkIτorwαrνVγαμkwαrνIproνuμtionIαsymmπtryIαnνItψπIαnomαlousI
μψromoπlπμtriμIαnνIμψromomαχnπtiμImomπntsIinIppIμollisionsIαtIQIsqrt{s}IRIhIZ]I’π”WIJournalgofgHighg
EnergygPhysicsUI2020UI[Y[YUIZ

5.4 3

75
SπαrμψIτorISupπrsymmπtryIwitψIαInomprπssπνIxαssISpπμtrumIinIpvπntsIwitψIαISoτtIˇ�IwπptonUIαI
siχψlyIpnπrχπtiμIuπtUIαnνIwαrχπIxissinχI’rαnsvπrsπIxomπntumIinI{rotonV{rotonInollisionsIαtI
sqrt[s−hZ]II’π”WIPhysicalgReviewgLettersUI2020UIZ[^UIY^ZcY]

7.4 3

74 StuνyIoτIuXˇ�ImπsonIproνuμtionIinsiνπIjπtsIinIppIμollisionsIαtIshc’π”WIPhysicsgLettersugSectiongB:g
NuclearugElementarygParticlegandgHighvEnergygPhysicsUI2020UIcY^UIZ]_^Yd 4.2 3

73 SπαrμψIτorItψπIproνuμtionIoτI–´––´––jIπvπntsIαtIshZ]II’π”WIPhysicalgReviewgDUI2019UIZYYUI 4.9 3

72 xπαsurπmπntIoτItψπIμosmiμIrαyImuonIτluxIsπαsonαlIvαriαtionIwitψItψπIz{p}lIνπtπμtorWIJournalgofg
CosmologygandgAstroparticlegPhysicsUI2019UI[YZdUIYY]VYY] 6.4 3

71
tmprovinχItψπIνπtπμtionIπττiμiπnμyIinInuμlπαrIπmulsionItrαμkπrsWINucleargInstrumentsgandgMethodsging
PhysicsgResearchugSectiongA:gAcceleratorsugSpectrometersugDetectorsgandgAssociatedgEquipmentUI2015UI
bbaUI^_V^d

1.2 3

70 oπpπnνπnμπIoτIinμlusivπIjπtIproνuμtionIonItψπIαntiVk’IνistαnμπIpαrαmπtπrIinIppIμollisionsIαtIQI
sqrt{mαtψrm{s}}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 3

69
xπαsurπmπntIoτInvxImαtrixIπlπmπntsIinIsinχlπItopIquαrkItVμψαnnπlIproνuμtionIinIprotonVprotonI
μollisionsIαtIshZ]´ ’π”WIPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergyg
PhysicsUI2020UIcYcUIZ]_aYd

4.2 3

68 tnvπstiχαtionIintoItψπIπvπntVαμtivityIνπpπnνπnμπIoτIjQnSRIrπlαtivπIproνuμtionIinIprotonVprotonI
μollisionsIαtIQIsqrt{s}IRIhIbI’π”WIJournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 3

67 lIoππpIyπurαlIyπtworkIτorISimultαnπousIpstimαtionIoτIγIuπtIpnπrχyIαnνI}πsolutionWIComputingg
andgSoftwaregforgBiggScienceUI2020UI^UIZY 6 3
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66 StuνiπsIoτInψαrmI|uαrkIoiττusionIinsiνπIuπtsI“sinχI{γV{γIαnνIppInollisionsIαtI
sqrt[s_{yy}−h_WY[II’π”WIPhysicalgReviewgLettersUI2020UIZ[_UIZY[YYZ 7.4 3

65 xπαsurπmπntIoτItψπIinμlusivπIαnνIνiττπrπntiαlIsiχχsIγosonIproνuμtionIμrossIsπμtionsIinItψπI
lπptoniμI––IνπμαyImoνπIαtIQIsqrt{s}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2021UI[Y[ZUIZ 5.4 3

64
xπαsurπmπntIoτIνiττπrπntiαlIμrossIsπμtionsIτorI±IγosonIpαirIproνuμtionIinIαssoμiαtionIwitψIjπtsIαtI
shcIαnνIZ]I’π”WIPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2019
UIbcdUIZdV^^

4.2 3

63 pvπntIsψαpπIvαriαγlπsImπαsurπνIusinχImultijπtIτinαlIstαtπsIinIprotonVprotonIμollisionsIαtIQI
sqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 3

62 SπαrμψIτorIlπptonVτlαvorIviolαtinχIνπμαysIoτIψπαvyIrπsonαnμπsIαnνIquαntumIγlαμkIψolπsItoIπ˛…IτinαlI
stαtπsIinIprotonVprotonIμollisionsIαtIQIsqrt{s}hZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2018UI[YZcUIZ 5.4 3

61 wonχVtπrmIpπrτormαnμπIαnνIlonχπvityIstuνiπsIoτItψπInxSI}πsistivπI{lαtπInψαmγπrsWIJournalgofg
InstrumentationUI2018UIZ]UI{YcY[^V{YcY[^ 1 3

60 SπαrμψIτorIrπsonαntIproνuμtionIoτIsπμonνVχπnπrαtionIslπptonsIwitψIsαmπVsiχnIνimuonIπvπntsIinI
protonVprotonIμollisionsIαtWIEuropeangPhysicalgJournalgCUI2019UIbdUI]Y_ 4.2 2

59 WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 2

58 SπαrμψIτorIsupπrsymmπtryIinIπvπntsIwitψIαIpψotonUIαIlπptonUIαnνImissinχItrαnsvπrsπImomπntumIinI
protonVprotonIμollisionsIαtIQIsqrt{s}IhIZ]IRI’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 2

57 xπαsurπmπntsIwitψIsiliμonIpψotomultipliπrsIoτIνosπVrαtπIπττπμtsIinItψπIrανiαtionIναmαχπIoτIplαstiμI
sμintillαtorItilπsIinItψπInxSIψανronIπnνμαpIμαlorimπtπrWIJournalgofgInstrumentationUI2020UIZ_UI{YaYYdV{YaYYd1 2

56 qirstIoγsπrvαtionIoτIαItαuInπutrinoIμψαrχπνIμurrπntIintπrαμtionIwitψIμψαrmIproνuμtionIinItψπI
z{p}lIπxpπrimπntWIEuropeangPhysicalgJournalgCUI2020UIcYUIZ 4.2 2

55 nomγinαtionIoτItψπI–IγosonIpolαrizαtionImπαsurπmπntsIinItopIquαrkIνπμαysIusinχIl’wlSIαnνInxSI
ναtαIαtIQIsqrt{s}IRIhIcI’π”WIJournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 2

54 xultipαrtiμlπIμorrπlαtionIstuνiπsIinIp{γIμollisionsIαtIsyyhcWZaI’π”WIPhysicalgReviewgCUI2020UIZYZUI 2.7 2

53
oπtπrminαtionIoτItψπIstronχIμouplinχIμonstαntI˛–SQm±RIτromImπαsurπmπntsIoτIinμlusivπI–´–IαnνI±I
γosonIproνuμtionIμrossIsπμtionsIinIprotonVprotonIμollisionsIαtIQIsqrt{mαtψrm{s}}IRIhIbIαnνIcI’π”WI
JournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ

5.4 2

52
tnμlusivπIsπαrμψIτorIsupπrsymmπtryIinIppIμollisionsIαtIQIsqrt{s}hZ]IRI’π”IusinχIrαzorIvαriαγlπsIαnνI
γoostπνIoγjπμtIiνπntiτiμαtionIinIzπroIαnνIonπIlπptonIτinαlIstαtπsWIJournalgofgHighgEnergygPhysicsUI
2019UI[YZdUIZ

5.4 2

51 SπαrμψIτorIπxμitπνIlπptonsIinIâ��â�� ˛‡IτinαlIstαtπsIinIprotonVprotonIμollisionsIαtIQIsqrt{mαtψrm{s}}hZ]IRI
’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 2

50 nπntrαlityIαnνIpsπuνorαpiνityIνπpπnνπnμπIoτItψπItrαnsvπrsπIπnπrχyIνπnsityIinIp{γIμollisionsIαtI
syyh_WY[I’π”WIPhysicalgReviewgCUI2019UIZYYUI 2.7 2

49
SπαrμψIτorIναrkImαttπrIinIπvπntsIwitψIαIlπptoquαrkIαnνImissinχItrαnsvπrsπImomπntumIinI
protonVprotonIμollisionsIαtIZ]I’π”WIPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandg
HighvEnergygPhysicsUI2019UIbd_UIbaVdd

4.2 2
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48 }{nIrανiαtionIγαμkχrounνIsimulαtionsIτorItψπIψiχψIluminosityIpψαsπIinItψπInxSIπxpπrimπntWI
JournalgofgInstrumentationUI2019UIZ^UInYdY^_VnYdY^_ 1 2

47 SπαrμψIτorIsupπrsymmπtryIusinχIsiχχsIγosonItoIνipψotonIνπμαysIαtIQIsqrt{s}IRIhIZ]I’π”WIJournalgofg
HighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 2

46 ’ψπIproνuμtionIoτIisolαtπνIpψotonsIinI{γ{γIαnνIppIμollisionsIαtIQIsqrt{s_{mαtψrm{yy}}}IRIhI_WY[I’π”WI
JournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 2

45 mosπVpinstπinIμorrπlαtionsIoτIμψαrχπνIψανronsIinIprotonVprotonIμollisionsIαtIQIsqrt{s}IRIhIZ]I’π”WI
JournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 2

44 xπαsurπmπntIoτItψπIuπtIxαssIoistriγutionIαnνI’opI|uαrkIxαssIinIsανroniμIoπμαysIoτImoostπνI’opI
|uαrksIinIppInollisionsIαtIsqrt[s−hZ]II’π”WIPhysicalgReviewgLettersUI2020UIZ[^UI[Y[YYZ 7.4 2

43 StuνyIoτIμπntrαlIπxμlusivπIproνuμtionIinIprotonVprotonIμollisionsIαtIαnνIZ]’π”WIEuropeangPhysicalg
JournalgCUI2020UIcYUIbZc 4.2 2

42 SπαrμψIτorIpψysiμsIγπyonνItψπIstαnναrνImoνπlIinIπvπntsIwitψIjπtsIαnνItwoIsαmπVsiχnIorIαtIlπαstI
tψrππIμψαrχπνIlπptonsIinIprotonVprotonIμollisionsIαtWIEuropeangPhysicalgJournalgCUI2020UIcYUIb_[ 4.2 2

41
nψαrχπIiνπntiτiμαtionIoτInuμlπαrIτrαχmπntsIwitψItψπIqzz’I’imπVzτVqliχψtIsystπmWINuclearg
InstrumentsgandgMethodsgingPhysicsgResearchugSectiongA:gAcceleratorsugSpectrometersugDetectorsgandg
AssociatedgEquipmentUI2021UIZYYZUIZa_[Ya

1.2 2

40 oπtπrminαtionIoτItψπImuonIμψαrχπIsiχnIwitψItψπIνipolαrIspπμtromπtπrsIoτItψπIz{p}lIπxpπrimπntWI
JournalgofgInstrumentationUI2016UIZZUI{YbY[[V{YbY[[ 1 2

39 SπαrμψIτorIpαirVproνuμπνItψrππVjπtIrπsonαnμπsIinIprotonVprotonIμollisionsIαtIshZ]II’π”WIPhysicalg
ReviewgDUI2019UIddUI 4.9 2

38 SπαrμψIτorItψπIproνuμtionIoτIτourItopIquαrksIinItψπIsinχlπVlπptonIαnνIoppositπVsiχnIνilπptonIτinαlI
stαtπsIinIprotonVprotonIμollisionsIαtIQIsqrt{s}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 2

37 xπαsurπmπntIoτItψπImuonIτluxIτromI^YYIrπ”XμIprotonsIintπrαμtinχIinIαItψiμkI
molyγνπnumXtunχstπnItαrχπtWIEuropeangPhysicalgJournalgCUI2020UIcYUIZ 4.2 2

36 qαstItiminχImπαsurπmπntIτorInxSI}{nI{ψαsπVttIupχrανπWIJournalgofgInstrumentationUI2018UIZ]UInYdYYZVnYdYYZ1 2

35 SπαrμψIτorIsupπrsymmπtryIinIπvπntsIwitψIαIpψotonUIjπtsUIVjπtsUIαnνImissinχItrαnsvπrsπImomπntumIinI
protonVprotonIμollisionsIαtIZ]WIEuropeangPhysicalgJournalgCUI2019UIbdUI^^^ 4.2 1

34 SπαrμψIτorI–ImosonIoπμαysItoI’ψrππInψαrχπνI{ionsWIPhysicalgReviewgLettersUI2019UIZ[[UIZ_ZcY[ 7.4 1

33 SπαrμψIτorIyαrrowIs˛‡I}πsonαnμπsIinI{rotonV{rotonInollisionsIαtIsqrt[s−hZ]II’π”WIPhysicalgReviewg
LettersUI2019UIZ[[UIYcZcY^ 7.4 1

32 SπαrμψIτorIνijπtIrπsonαnμπsIusinχIπvπntsIwitψItψrππIjπtsIinIprotonVprotonIμollisionsIαtIshZ]’π”WI
PhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2020UIcY_UIZ]_^^c 4.2 1

31 SπαrμψIτorIαnIπxμitπνIlπptonItψαtIνπμαysIviαIαIμontαμtIintπrαμtionItoIαIlπptonIαnνItwoIjπtsIinI
protonVprotonIμollisionsIαtIQIsqrt{s}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 1
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30 }{nIupχrανπIprojπμtIτorInxSI{ψαsπIttWIJournalgofgInstrumentationUI2020UIZ_UInY_Yb[VnY_Yb[ 1 1

29 SπαrμψIτorItopIsquαrkIpαirIproνuμtionIinIαIτinαlIstαtπIwitψItwoItαuIlπptonsIinIprotonVprotonI
μollisionsIαtIQIsqrt{s}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 1

28 siχψIvoltαχπIμαliγrαtionImπtψoνIτorItψπInxSI}{nIνπtπμtorWIJournalgofgInstrumentationUI2019UIZ^UInYdY^aVnYdY^a1 1

27 StuνyIoτItψπIQI{mαtψrm{m}}√{T}toImαtψrm{u}XuppsiIovπrlinπ{wαmγνα}mαtψrm{p}IRIνπμαyIinI
protonVprotonIμollisionsIαtIQIsqrt{s}IRIhIcI’π”WIJournalgofgHighgEnergygPhysicsUI2019UI[YZdUIZ 5.4 1

26 StrαnχπIψανronIproνuμtionIinIppIαnνIp{γIμollisionsIαtIsyyh_WY[I’π”WIPhysicalgReviewgCUI2020UIZYZUI 2.7 1

25 xπαsurπmπntIoτItψπIμrossIsπμtionIτorIQImαtψrm{t}ovπrlinπ{mαtψrm{t}}IRIproνuμtionIwitψIαννitionαlI
jπtsIαnνIγIjπtsIinIppIμollisionsIαtIQIsqrt{s}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 1

24 SπnsitivityIoτItψπISsi{IπxpπrimπntItoIναrkIpψotonsIνπμαyinχItoIαIpαirIoτIμψαrχπνIpαrtiμlπsWI
EuropeangPhysicalgJournalgCUI2021UIcZUIZ 4.2 1

23 }p]XZIOI}p^XZI}{nIμψαmγπrsIintπχrαtionIinItψπIinnπrIrπχionIoτItψπIτorwαrνImuonIspπμtromπtπrIinI
tψπInxSIπxpπrimπntWIJournalgofgInstrumentationUI2019UIZ^UInZYY[bVnZYY[b 1 1

22 xπαsurπmπntsIoτItriplπVνiττπrπntiαlIμrossIsπμtionsIτorIinμlusivπIisolαtπνVpψotonTjπtIπvπntsIinI
μollisionsIαtWIEuropeangPhysicalgJournalgCUI2019UIbdUIdad 4.2 1

21
’ψπIoriτtInψαmγπrIνπtπμtorIoτItψπIqzz’IπxpπrimπnteI{πrτormαnμπIαnαlysisIαnνIπxtπrnαlI
μαliγrαtionWINucleargInstrumentsgandgMethodsgingPhysicsgResearchugSectiongA:gAcceleratorsug
SpectrometersugDetectorsgandgAssociatedgEquipmentUI2021UIdcaUIZa^b_a

1.2 1

20 ’ψπImαjorIαμψiπvπmπntsIoτItψπIz{p}lIπxpπrimπntIαnνIitsIlπχαμyWIModerngPhysicsgLettersgAUI2021UI
]aUI[Z]YYY^ 1.3 1

19 StuνiπsIoτIμψαrmIαnνIγπαutyIψανronIlonχVrαnχπIμorrπlαtionsIinIppIαnνIp{γIμollisionsIαtIwsnI
πnπrχiπsWIPhysicsgLettersugSectiongB:gNuclearugElementarygParticlegandgHighvEnergygPhysicsUI2021UIcZ]UIZ]aY]a4.2 1

18 zγsπrvαtionIoτItψπI±Viˇ�â��√{T}â��√{V}IoπμαyIinIppInollisionsIαtIsqrt[s−hZ]II’π”WIPhysicalgReviewgLettersUI
2018UIZ[ZUIZ^ZcYZ 7.4 1

17 SπαrμψIτorI{αirV{roνuμπνI}πsonαnμπsIpαμψIoπμαyinχIintoIαtIwπαstIqourI|uαrksIinI{rotonV{rotonI
nollisionsIαtIsqrt[s−hZ]II’π”WIPhysicalgReviewgLettersUI2018UIZ[ZUIZ^ZcY[ 7.4 1

16 pnψαnμinχItψπIunνπrstαnνinχIoτIτrαχmπntαtionIproμπssπsIinIψανrontψπrαpyIαnνIrανioprotπμtionIinI
spαμπIwitψItψπIqzz’IπxpπrimπntWIPhysicagScriptaUI2021UIdaUIZZ^YZ] 2.6 1

15 z{p}lItαuInπutrinoIμψαrχπνIμurrπntIintπrαμtionsWIScientificgDataUI2021UIcUI[Zc 8.2 1

14 lzimutψαlIsπpαrαtionIinInπαrlyIγαμkVtoVγαμkIjπtItopoloχiπsIinIinμlusivπI[VIαnνI]VjπtIπvπntsIinI
μollisionsIαtWIEuropeangPhysicalgJournalgCUI2019UIbdUIbb] 4.2 0

13 xπαsurπmπntIoτIsinχlπVνiττrαμtivπIνijπtIproνuμtionIinIprotonVprotonIμollisionsIαtIwitψItψπInxSIαnνI
’z’pxIπxpπrimπntsWIEuropeangPhysicalgJournalgCUI2020UIcYUIZZa^ 4.2 0
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12 xπαsurπmπntIoτItψπItopIquαrkIpαirIproνuμtionIμrossIsπμtionIinIνilπptonIτinαlIstαtπsIμontαininχIonπI
ˇ�IlπptonIinIppIμollisionsIαtIQIsqrt{s}IRIhIZ]I’π”WIJournalgofgHighgEnergygPhysicsUI2020UI[Y[YUIZ 5.4 0

11 nψαrχπIiνπntiτiμαtionIoτIτrαχmπntsIwitψItψπIπmulsionIspπμtromπtπrIoτItψπIqzz’IπxpπrimπntWIOpeng
PhysicsUI2021UIZdUI]c]V]d^ 1.3 0

10 wonχπvityIstuνiπsIonItψπInxSV}{nIsystπmWIJournalgofgInstrumentationUI2019UIZ^UInY_YZ[VnY_YZ[ 1

9 qinαlIrπsultsIoτItψπIz{p}lIπxpπrimπntIonI˛‰ˇ�IαppπαrαnμπIαnνItψπIz{p}lIâ��lπχαμyâ��WIJournalgofg
Physics:gConferencegSeriesUI2019UIZ[[aUIYZ[Y[[ 0.3
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