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JournaluofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 70

397 vγΛsurγmγntGoθGtνγGunαγrψyπnμGγvγntGΛΥtπvπtyGΛtGtνγGuqlGwπtνGOGsqrtG{s}GfG_GPG}γ–GΛnαGΥompΛrπsonG
wπtνGOGsqrtG{s}GfGWUbGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 70

396 |γΛrΥνGθorGpνysπΥsGΞγyonαGtνγGstΛnαΛrαGmoαγψGπnGαπψγptonGmΛssGspγΥtrΛGπnGprotonTprotonGΥoψψπsπonsG
ΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2015SGYWX]SGX 5.4 69

395 sVˇ�GΛnαGˇ�OY|PGproαuΥtπonGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG_{tγxt{}γv}}GPUGJournaluofuHighuEnergyuPhysicsSG
2012SGYWXYSGX 5.4 69

394 |tuαπγsGoθGαπσγtGtrΛnsvγrsγGmomγntumGΞΛψΛnΥγGΛnαGpsγuαorΛpπαπtyGαπstrπΞutπonsGπnGpyΞGΥoψψπsπonsGΛtG
Osqrt{s≥{mΛtνrm{ww}}}GfG]UWYPGOStγxtG{}γ–}PUGEuropeanuPhysicaluJournaluCSG2014SG_[SGX 4.2 67

393 |tuαyGoθGµGkosonGyroαuΥtπonGπnGyΞyΞGloψψπsπonsGΛtGâ��|OwwPfYU_^G}γ–UGPhysicaluReviewuLettersSG2011SG
XW^SGYXYZWX 7.4 66
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392 |γΛrΥνGθorGΛnomΛψousGproαuΥtπonGoθGmuψtπψγptonGγvγntsGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG_S}γ–GPUG
JournaluofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 65

391 lνΛrμγαTpΛrtπΥψγGnuΥψγΛrGmoαπθπΥΛtπonGθΛΥtorsGπnGyΞyΞGΛnαGpyΞGΥoψψπsπonsGΛtGOG
sqrt{s≥{mΛtνrm{w}dmΛtνrm{w}}}f]UWYGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2017SGYWX_SGX 5.4 64

390 vγΛsurγmγntGoθGtνγGOGmΛtνrm{t}ovγrψπnγ{mΛtνrm{t}}GPGproαuΥtπonGΥrossGsγΥtπonGπnGtνγGαπψγptonG
ΥνΛnnγψGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}f_GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 64

389 |γΛrΥνGθorGνπμνTmΛssGrγsonΛnΥγsGπnGαπψγptonGθπnΛψGstΛtγsGπnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}fXZGPG
}γ–UGJournaluofuHighuEnergyuPhysicsSG2018SGYWXaSGX 5.4 63

388 xΞsγrvΛtπonGoθGtνγGΛssoΥπΛtγαGproαuΥtπonGoθGΛGsπnμψγGtopGquΛrτGΛnαGΛG GΞosonGπnGppGΥoψψπsπonsGΛtG
sqrt⁰s−GfGaG}γ–UGPhysicaluReviewuLettersSG2014SGXXYSGYZXaWY 7.4 62

387 nxtrΛΥtπonGΛnαGvΛψπαΛtπonGoθGΛGnγwGsγtGoθGlv|GpytνπΛaGtunγsGθromGunαγrψyπnμTγvγntGmγΛsurγmγntsUG
EuropeanuPhysicaluJournaluCSG2020SGaWSG[ 4.2 61

386 |tuαyGoθGαouΞψγGpΛrtonGsΥΛttγrπnμGusπnμG GRGYTσγtGγvγntsGπnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}GPGfG_G
}γ–UGJournaluofuHighuEnergyuPhysicsSG2014SGYWX[SGX 5.4 61

385 |γΛrΥνGθorGΛGΥνΛrμγαGqπμμsGΞosonGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG
2015SGYWX]SGX 5.4 61

384 |tuαπγsGoθGΛzπmutνΛψGαπνΛαronGΥorrγψΛtπonsGπnGuψtrΛTΥγntrΛψGyΞyΞGΥoψψπsπonsGΛtGOGsqrt{{{s≥{wwG}}}}GPG
fYU_^G}γ–UGJournaluofuHighuEnergyuPhysicsSG2014SGYWX[SGX 5.4 60

383 |γΛrΥνGθorGmΛssπvγGrγsonΛnΥγsGαγΥΛyπnμGπntoGpΛπrsGoθGΞoostγαGΞosonsGπnGsγmπTψγptonπΥGθπnΛψGstΛtγsG
ΛtGOGsqrt{s}GPGfGaG}γ–UGJournaluofuHighuEnergyuPhysicsSG2014SGYWX[SGX 5.4 59

382 |upprγssπonGΛnαGΛzπmutνΛψGΛnπsotropyGoθGpromptGΛnαGnonpromptG⁰oormuψΛcGsγγGtγxt−GproαuΥtπonGπnG
yΞyΞGΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2017SG__SGY]Y 4.2 58

381 |γΛrΥνGθorGtopTquΛrτGpΛrtnγrsGwπtνGΥνΛrμγG]VZGπnGtνγGsΛmγTsπμnGαπψγptonGθπnΛψGstΛtγUGPhysicaluReviewu
LettersSG2014SGXXYSGX_XaWX 7.4 58

380 xΞsγrvΛtπonGoθGΛGnγwG˛�ΞGΞΛryonUGPhysicaluReviewuLettersSG2012SGXWaSGY]YWWY 7.4 57

379 |tuαyGoθGγxΥψusπvγGtwoTpνotonGproαuΥtπonGoθG R â��GπnGppGΥoψψπsπonsGΛtGOGsqrt{s}f_GPG}γ–GΛnαG
ΥonstrΛπntsGonGΛnomΛψousGquΛrtπΥGμΛuμγGΥoupψπnμsUGJournaluofuHighuEnergyuPhysicsSG2013SGYWXZSGX 5.4 56

378 vγΛsurγmγntGoθGtνγG R â��GΥrossGsγΥtπonGπnGppGΥoψψπsπonsGΛtGOsqrt{s}GfG_mΞox{G}γ–}PGΛnαGψπmπtsGonG
ΛnomΛψousG  ˛‡GΛnαG  µGΥoupψπnμsUGEuropeanuPhysicaluJournaluCSG2013SG_ZSGX 4.2 56

377 uonμTrΛnμγGΛnαGsνortTrΛnμγGαπνΛαronGΛnμuψΛrGΥorrγψΛtπonsGπnGΥγntrΛψGyΞyΞGΥoψψπsπonsGΛtGOGsqrtG
{{{s≥{tγxt{ww}}}}}GPGfGYU_^G}γ–UGJournaluofuHighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 56

376 |γΛrΥνGθorGΛGstΛnαΛrαGmoαγψGqπμμsGΞosonGproαuΥγαGπnGΛssoΥπΛtπonGwπtνGΛGtopTquΛrτGpΛπrGΛnαG
αγΥΛyπnμGtoGΞottomGquΛrτsGusπnμGΛGmΛtrπxGγψγmγntGmγtνoαUGEuropeanuPhysicaluJournaluCSG2015SG_]SGY]X 4.2 55

375 vγΛsurγmγntGoθGtνγGpsγuαorΛpπαπtyGΛnαGΥγntrΛψπtyGαγpγnαγnΥγGoθGtνγGtrΛnsvγrsγGγnγrμyGαγnsπtyGπnG
yΞTyΞGΥoψψπsπonsGΛtGâ��OsOwwPPfYU_^G}γ–UGPhysicaluReviewuLettersSG2012SGXWbSGX]YZWZ 7.4 55
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374 |γΛrΥνGθorGsπμnΛturγsGoθGγxtrΛGαπmγnsπonsGπnGtνγGαπpνotonGmΛssGspγΥtrumGΛtGtνγGψΛrμγGνΛαronG
ΥoψψπαγrUGPhysicaluReviewuLettersSG2012SGXWaSGXXXaWX 7.4 53

373 |γΛrΥνGθorGOG{tγxt{k}}≥{tγxt{s}}√WGPGTgG˛…GRG˛…Gâ��GΛnαGkWGTgG˛…GRG˛…Gâ��GαγΥΛysUGJournaluofuHighuEnergyuPhysicsSG
2012SGYWXYSGX 5.4 52

372 |γΛrΥνGθorGΛGψπμνtGpsγuαosΥΛψΛrGqπμμsGΞosonGπnGtνγGαπmuonGαγΥΛyGΥνΛnnγψGπnGppGΥoψψπsπonsGΛtGâ��sGfG_G
}γ–UGPhysicaluReviewuLettersSG2012SGXWbSGXYXaWX 7.4 51

371 vγΛsurγmγntsGoθGαπθθγrγntπΛψGΛnαGαouΞψγTαπθθγrγntπΛψGmrγψψT±ΛnGΥrossGsγΥtπonsGπnGprotonTprotonG
ΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2015SG_]SGX[_ 4.2 50

370
vγΛsurγmγntGoθGtνγGrΛtπoGoθGtνγGπnΥψusπvγGZTσγtGΥrossGsγΥtπonGtoGtνγGπnΥψusπvγGYTσγtGΥrossGsγΥtπonGπnG
ppGΥoψψπsπonsGΛtGOsqrt{s}GfG_GmΛtνrm{}γ–}PGΛnαGθπrstGαγtγrmπnΛtπonGoθGtνγGstronμGΥoupψπnμGΥonstΛntGπnG
tνγG}γ–GrΛnμγUGEuropeanuPhysicaluJournaluCSG2013SG_ZSGX

4.2 50

369 |γΛrΥνGθorGΛGstΛnαΛrαTmoαγψTψπτγGqπμμsGΞosonGwπtνGΛGmΛssGπnGtνγGrΛnμγGX[]GtoGXWWWGpγ–GΛtGtνγGuqlUG
EuropeanuPhysicaluJournaluCSG2013SG_ZSGY[^b 4.2 49

368 wuΥψγΛrGγθθγΥtsGonGtνγGtrΛnsvγrsγGmomγntumGspγΥtrΛGoθGΥνΛrμγαGpΛrtπΥψγsGπnGpyΞGΥoψψπsπonsGΛtG
⁰oormuψΛcGsγγGtγxt−⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2015SG_]SGYZ_ 4.2 48

367 vγΛsurγmγntGoθGtνγGtTΥνΛnnγψGsπnμψγTtopTquΛrτGproαuΥtπonGΥrossGsγΥtπonGΛnαGoθGtνγG|–GtΞ|GltvG
mΛtrπxGγψγmγntGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}GPGfGaG}γ–UGJournaluofuHighuEnergyuPhysicsSG2014SGYWX[SGX 5.4 48

366 vγΛsurγmγntGoθGtνγGOG{{rmGt}ΞΛr{rmGt}}GPGproαuΥtπonGΥrossGsγΥtπonGΛnαGtνγGtopGquΛrτGmΛssGπnGtνγG
απψγptonGΥνΛnnγψGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG_GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 48

365 vγΛsurγmγntGoθGtνγGkWGproαuΥtπonGΥrossGsγΥtπonGπnGppGΥoψψπsπonsGΛtGsqrt⁰s−GfG_G}γ–UGPhysicaluReviewu
LettersSG2011SGXW^SGY]YWWX 7.4 48

364 lomΞπnΛtπonGoθGmγΛsurγmγntsGoθGtνγGtopTquΛrτGpΛπrGproαuΥtπonGΥrossGsγΥtπonGθromGtνγG}γvΛtronG
loψψπαγrUGPhysicaluReviewuDSG2014SGabSG 4.9 47

363 |γΛrΥνGθorGαΛrτGmΛttγrGproαuΥγαGwπtνGΛnGγnγrμγtπΥGσγtGorGΛGνΛαronπΥΛψψyGαγΥΛyπnμG GorGµGΞosonGΛtGOG
sqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2017SGYWX_SGX 5.4 46

362 |γΛrΥνGθorGθψΛvorTΥνΛnμπnμGnγutrΛψGΥurrγntsGπnGtopTquΛrτGαγΥΛysGtGTgGµqGπnGppGΥoψψπsπonsGΛtGsqrt⁰s−GfGaG
}γ–UGPhysicaluReviewuLettersSG2014SGXXYSGX_XaWY 7.4 46

361 vγΛsurγmγntGoθGtνγGrγψΛtπvγGpromptGproαuΥtπonGrΛtγGoθGΛnαGπnGppGΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−UG
EuropeanuPhysicaluJournaluCSG2012SG_YSGYY]X 4.2 46

360 |γΛrΥνGθorGnγwGpνysπΥsGwπtνGsΛmγTsπμnGπsoψΛtγαGαπψγptonGγvγntsGwπtνGσγtsGΛnαGmπssπnμGtrΛnsvγrsγG
γnγrμyGΛtGtνγGuqlUGJournaluofuHighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 46

359 |γΛrΥνGθorGnγwGpνysπΥsGwπtνGσγtsGΛnαGmπssπnμGtrΛnsvγrsγGmomγntumGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG_GPG
}γ–UGJournaluofuHighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 46

358 nxΥψusπvγG˛‡˛‡GTgG˛…GRG˛…Gâ��GproαuΥtπonGπnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrtG{s}GfG{_}GPG}γ–UGJournaluofuHighu
EnergyuPhysicsSG2012SGYWXYSGX 5.4 45

357 |γΛrΥνGθorGtνγGΛssoΥπΛtγαGproαuΥtπonGoθGtνγGqπμμsGΞosonGwπtνGΛGtopTquΛrτGpΛπrUGJournaluofuHighu
EnergyuPhysicsSG2014SGYWX[SGX 5.4 45
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356
|γΛrΥνGθorGγxΥψusπvγGorGsγmπTγxΥψusπvγG˛‡˛‡GproαuΥtπonGΛnαGoΞsγrvΛtπonGoθGγxΥψusπvγGΛnαG
sγmπTγxΥψusπvγGγRγâ��GproαuΥtπonGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}f_GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG
2012SGYWXYSGX

5.4 45

355 vγΛsurγmγntGoθGtνγGsumGoθG  GΛnαG µGproαuΥtπonGwπtνG RαπσγtGγvγntsGπnGppGΥoψψπsπonsGΛtG
⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2013SG_ZSGYYaZ 4.2 45

354 |γΛrΥνGθorGsupγrsymmγtryGπnGppGΥoψψπsπonsGΛtGâ��_G}γ–GπnGγvγntsGwπtνGtwoGpνotonsGΛnαGmπssπnμG
trΛnsvγrsγGγnγrμyUGPhysicaluReviewuLettersSG2011SGXW^SGYXXaWY 7.4 45

353 vγΛsurγmγntGoθGtνγG¯OZa_YPGproαuΥtπonGΥrossGsγΥtπonGvπΛGαγΥΛysGtoGsVˇ�ˇ�GRGˇ�Gâ��GπnGppGΥoψψπsπonsGΛtGOG
sqrt{s}f_GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2013SGYWXZSGX 5.4 44

352 |γΛrΥνGθorGνγΛvyGΞottomTψπτγGquΛrτsGπnG[UbGθΞâ��XGoθGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG_GPG}γ–UGJournaluofuHighu
EnergyuPhysicsSG2012SGYWXYSGX 5.4 44

351 lνΛrμγαGpΛrtπΥψγGtrΛnsvγrsγGmomγntumGspγΥtrΛGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfGWUbGPGΛnαG_G}γ–UG
JournaluofuHighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 44

350 |γΛrΥνGθorGkOsPOWPGTgG˛…RG˛…TGΛnαGkOWPGTgG˛…RG˛…TGαγΥΛysGπnGppGΥoψψπsπonsGΛtGsqrt⁰s−GfG_G}γ–UGPhysicaluReviewu
LettersSG2011SGXW_SGXbXaWY 7.4 44

349 vγΛsurγmγntGoθGtνγGOGtovγrψπnγ{t}GPGproαuΥtπonGΥrossGsγΥtπonGπnGtνγGαπψγptonGΥνΛnnγψGπnGppGΥoψψπsπonsG
ΛtGOGsqrt{s}GPGfGaG}γ–UGJournaluofuHighuEnergyuPhysicsSG2014SGYWX[SGX 5.4 43

348 vγΛsurγmγntGoθGtνγGαπθθγrγntπΛψGΛnαGαouΞψγTαπθθγrγntπΛψGmrγψψT±ΛnGΥrossGsγΥtπonsGπnGprotonTprotonG
ΥoψψπsπonsGΛtGOGsqrt{s}GPGfG_G}γ–UGJournaluofuHighuEnergyuPhysicsSG2013SGYWXZSGX 5.4 43

347 |γΛrΥνGθorGψγptonπΥGαγΥΛysGoθG hGΞosonsGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG{_}GPG}γ–UGJournaluofuHighu
EnergyuPhysicsSG2012SGYWXYSGX 5.4 43

346 nvγntGΛΥtπvπtyGαγpγnαγnΥγGoθGOG±GPOn|PGproαuΥtπonGπnGOGsqrt{{{s≥{wwG}}}}GPGfG]UWYG}γ–GpyΞGΛnαGOGsqrt{s}GPG
fGYU_^G}γ–GppGΥoψψπsπonsUGJournaluofuHighuEnergyuPhysicsSG2014SGYWX[SGX 5.4 42

345
vγΛsurγmγntGoθGtνγGπnΥψusπvγGZTσγtGproαuΥtπonGαπθθγrγntπΛψGΥrossGsγΥtπonGπnGprotonTprotonGΥoψψπsπonsG
ΛtG_G}γ–´ ΛnαGαγtγrmπnΛtπonGoθGtνγGstronμGΥoupψπnμGΥonstΛntGπnGtνγG}γ–´ rΛnμγUGEuropeanuPhysicalu
JournaluCSG2015SG_]SGXa^

4.2 41

344 vγΛsurγmγntGoθGpromptGsVˇ�GpΛπrGproαuΥtπonGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}GPGfG_G}γvUGJournaluofuHighu
EnergyuPhysicsSG2014SGYWX[SGX 5.4 41

343 |γΛrΥνGθorGγψγΥtrowγΛτGproαuΥtπonGoθGΥνΛrμπnosGΛnαGnγutrΛψπnosGusπnμGψγptonπΥGθπnΛψGstΛtγsGπnGppG
ΥoψψπsπonsGΛtGOGsqrt{s}f_GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 41

342 vγΛsurγmγntGoθGtνγGπnγψΛstπΥGprotonTprotonGΥrossGsγΥtπonGΛtGOGsqrt{s}fXZGPG}γ–UGJournaluofuHighu
EnergyuPhysicsSG2018SGYWXaSGX 5.4 41

341 |γΛrΥνGθorGγψγΥtrowγΛτGproαuΥtπonGoθGΥνΛrμπnosGΛnαGnγutrΛψπnosGπnGmuψtπψγptonGθπnΛψGstΛtγsGπnG
protonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2018SGYWXaSGX 5.4 40

340 xΞsγrvΛtπonGoθGsTΥνΛnnγψGproαuΥtπonGoθGsπnμψγGtopGquΛrτsGΛtGtνγG}γvΛtronUGPhysicaluReviewuLettersSG
2014SGXXYSGYZXaWZ 7.4 40

339 |tuαyGoθGorΞπtΛψψyGγxΥπtγαGkGmγsonsGΛnαGγvπαγnΥγGθorGΛGnγwGkˇ�GrγsonΛnΥγUGPhysicaluReviewuDSG2014SG
bWSG 4.9 40
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338 |tuαπγsGoθGσγtGmΛssGπnGαπσγtGΛnαG VµGRGσγtGγvγntsUGJournaluofuHighuEnergyuPhysicsSG2013SGYWXZSGX 5.4 39

337 |tuαyGoθGtνγGunαγrψyπnμGγvγntGΛtGθorwΛrαGrΛpπαπtyGπnGppGΥoψψπsπonsGΛtGOG
sqrt{s}fWUbSYU_^SdmΛtνrm{Λnα}d_dmΛtνrm{}γ–}GPUGJournaluofuHighuEnergyuPhysicsSG2013SGYWXZSGX 5.4 39

336 vγΛsurγmγntGoθGtνγGµµGproαuΥtπonGΥrossGsγΥtπonGΛnαGsγΛrΥνGθorGΛnomΛψousGΥoupψπnμsGπnGYâ��Yâ��hGθπnΛψG
stΛtγsGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}f_GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2013SGYWXZSGX 5.4 39

335 lomΞπnΛtπonGoθGlmoGΛnαGmWG TkosonGmΛssGmγΛsurγmγntsUGPhysicaluReviewuDSG2013SGaaSG 4.9 39

334 |γΛrΥνGθorGsΛmγTsπμnGtopTquΛrτGpΛπrGproαuΥtπonGΛtGOGsqrtG{s}GfG_GPG}γ–GΛnαGψπmπtsGonGθψΛvourGΥνΛnμπnμG
nγutrΛψGΥurrγntsGπnGtνγGtopGsγΥtorUGJournaluofuHighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 39

333 |γΛrΥνGθorGmπΥrosΥopπΥGΞψΛΥτGνoψγsGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysics
SG2013SGYWXZSGX 5.4 38

332 vγΛsurγmγntGoθGpromptGˇ�OY|PGtoGsVˇ�GyπγψαGrΛtπosGπnGyΞTyΞGΛnαGpTpGΥoψψπsπonsGΛtG
sqrt⁰sww−fYU_^GG}γ–UGPhysicaluReviewuLettersSG2014SGXXZSGY^YZWX 7.4 38

331 |γΛrΥνGθorGtopGsquΛrτGΛnαGqπμμsπnoGproαuΥtπonGusπnμGαπpνotonGqπμμsGΞosonGαγΥΛysUGPhysicaluReviewu
LettersSG2014SGXXYSGX^XaWY 7.4 38

330 vγΛsurγmγntGoθGtνγGψγptonGΥνΛrμγGΛsymmγtryGπnGπnΥψusπvγG GproαuΥtπonGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}G
fG_d{tγxt{}γ–}}GPUGJournaluofuHighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 38

329 vγΛsurγmγntGoθGtνγG⁰oormuψΛcGsγγGtγxt−GΥrossGsγΥtπonGπnGppGΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−G}γ–ΛnαG
ψπmπtsGonGΛnomΛψousGμΛuμγGΥoupψπnμsUGEuropeanuPhysicaluJournaluCSG2016SG_^SG[WX 4.2 38

328
lonstrΛπntsGonGpΛrtonGαπstrπΞutπonGθunΥtπonsGΛnαGγxtrΛΥtπonGoθGtνγGstronμGΥoupψπnμGΥonstΛntGθromG
tνγGπnΥψusπvγGσγtGΥrossGsγΥtπonGπnGppGΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−⁰oormuψΛcGsγγGtγxt−UGEuropeanu
PhysicaluJournaluCSG2015SG_]SGYaa

4.2 37

327 vγΛsurγmγntGoθGtνγGαπθθγrγntπΛψGΥrossGsγΥtπonGΛnαGΥνΛrμγGΛsymmγtryGθorGπnΥψusπvγG⁰oormuψΛcGsγγG
tγxt−GproαuΥtπonGΛtG⁰oormuψΛcGsγγGtγxt−G}γ–UGEuropeanuPhysicaluJournaluCSG2016SG_^SG[^b 4.2 37

326 vγΛsurγmγntGoθGΛssoΥπΛtγαG GRGΥνΛrmGproαuΥtπonGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}GPGfG_G}γ–UGJournaluofu
HighuEnergyuPhysicsSG2014SGYWX[SGX 5.4 37

325 sγtGproαuΥtπonGrΛtγsGπnGΛssoΥπΛtπonGwπtνG GΛnαGµGΞosonsGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG_G{tγxt{}γ–}}GPUG
JournaluofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 37

324 vγΛsurγmγntGoθGmΛssγsGπnGtνγG⁰oormuψΛcGsγγGtγxt−GsystγmGΞyGτπnγmΛtπΥGγnαpoπntsGπnGppGΥoψψπsπonsGΛtG
⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2013SG_ZSGY[b[ 4.2 37

323 |γΛrΥνGθorGnΛrrowGrγsonΛnΥγsGΛnαGquΛntumGΞψΛΥτGνoψγsGπnGπnΥψusπvγGΛnαGΞTtΛμμγαGαπσγtGmΛssGspγΥtrΛG
θromGppGΥoψψπsπonsGΛtGOGsqrt{s}f_GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2013SGYWXZSGX 5.4 37

322 vγΛsurγmγntGoθGpsγuαorΛpπαπtyGαπstrπΞutπonsGoθGΥνΛrμγαGpΛrtπΥψγsGπnGprotonâ��protonGΥoψψπsπonsGΛtG
Osqrt{s}GfGaPG}γ–GΞyGtνγGlv|GΛnαG}x}nvGγxpγrπmγntsUGEuropeanuPhysicaluJournaluCSG2014SG_[SGX 4.2 37

321 vγΛsurγmγntsGoθGqπμμsGΞosonGpropγrtπγsGπnGtνγGαπpνotonGαγΥΛyGΥνΛnnγψGπnGprotonTprotonGΥoψψπsπonsG
ΛtGOGsqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2018SGYWXaSGX 5.4 37

(2018-2013)
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320 vγΛsurγmγntGoθGpromptGΛnαGnonpromptGΥνΛrmonπumGsupprγssπonGπnGΥoψψπsπonsGΛtG]UWYUGEuropeanu
PhysicaluJournaluCSG2018SG_aSG]Wb 4.2 37

319 vγΛsurγmγntGoθGtνγGtopTquΛrτGmΛssGπnGOmΛtνrm{t}ovγrψπnγ{mΛtνrm{t}}PGγvγntsGwπtνGαπψγptonGθπnΛψG
stΛtγsGπnGppGΥoψψπsπonsGΛtGOsqrt{s}f_GmΞox{}γ–}PUGEuropeanuPhysicaluJournaluCSG2012SG_YSGX 4.2 36

318 oπrstGmγΛsurγmγntGoθGtνγGunαγrψyπnμGγvγntGΛΥtπvπtyGΛtGtνγGuqlGwπtνGOsqrt{s}GfGWUbPG}γ–UGEuropeanu
PhysicaluJournaluCSG2010SG_WSG]]]T]_Y 4.2 36

317 vγΛsurγmγntGoθGtνγGαouΞψγTαπθθγrγntπΛψGπnΥψusπvγGσγtGΥrossGsγΥtπonGπnGprotonTprotonGΥoψψπsπonsGΛtG
⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2016SG_^SG[]X 4.2 36

316 |γΛrΥνGθorGαπsΛppγΛrπnμGtrΛΥτsGπnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyu
PhysicsSG2015SGYWX]SGX 5.4 35

315 vγΛsurγmγntGoθGαπθθγrγntπΛψGΥrossGsγΥtπonsGθorGqπμμsGΞosonGproαuΥtπonGπnGtνγGαπpνotonGαγΥΛyG
ΥνΛnnγψGπnGppGΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2016SG_^SGXZ 4.2 35

314 |γΛrΥνGθorGtνγGstΛnαΛrαGmoαγψGqπμμsGΞosonGproαuΥγαGπnGΛssoΥπΛtπonGwπtνGΛGtopTquΛrτGpΛπrGπnGppG
ΥoψψπsπonsGΛtGtνγGuqlUGJournaluofuHighuEnergyuPhysicsSG2013SGYWXZSGX 5.4 35

313
vγΛsurγmγntGoθGtνγGOmΛtνrm{{tΞΛr{t}}}PGproαuΥtπonGΥrossGsγΥtπonGπnGppGΥoψψπsπonsGΛtGOsqrt{s}f_PG}γ–G
usπnμGtνγGτπnγmΛtπΥGpropγrtπγsGoθGγvγntsGwπtνGψγptonsGΛnαGσγtsUGEuropeanuPhysicaluJournaluCSG2011SG
_XSGX

4.2 35

312 jψπμnmγntGoθGtνγGlv|GsπψπΥonGtrΛΥτγrGαurπnμGΥommπssπonπnμGwπtνGΥosmπΥGrΛysUGJournaluofu
InstrumentationSG2010SG]SG}WZWWbT}WZWWb 1 35

311
vγΛsurγmγntGΛnαGzlmGΛnΛψysπsGoθGαouΞψγTαπθθγrγntπΛψGπnΥψusπvγGσγtGΥrossGsγΥtπonsGπnGppGΥoψψπsπonsGΛtG
OGsqrt{s}faGPG}γ–GΛnαGΥrossGsγΥtπonGrΛtπosGtoGYU_^GΛnαG_G}γ–UGJournaluofuHighuEnergyuPhysicsSG2017SG
YWX_SGX

5.4 34

310 |γΛrΥνGθorGnγwGpνysπΥsGπnGsΛmγTsπμnGαπψγptonGγvγntsGπnGprotonTprotonGΥoψψπsπonsGΛtG⁰oormuψΛcGsγγG
tγxt−UGEuropeanuPhysicaluJournaluCSG2016SG_^SG[Zb 4.2 34

309 |γΛrΥνGθorGmπΥrosΥopπΥGΞψΛΥτGνoψγsGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG{tγxt{_}γ–}}GPUGJournaluofuHighu
EnergyuPhysicsSG2012SGYWXYSGX 5.4 34

308 |γΛrΥνGθorGνγΛvyGstΛΞψγGΥνΛrμγαGpΛrtπΥψγsGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG_d{tγxt{}γ–}}GPUGJournaluofu
HighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 34

307 rαγntπθπΥΛtπonGΛnαGθπψtγrπnμGoθGunΥνΛrΛΥtγrπstπΥGnoπsγGπnGtνγGlv|GνΛαronGΥΛψorπmγtγrUGJournaluofu
InstrumentationSG2010SG]SG}WZWX[T}WZWX[ 1 34

306 |γΛrΥνGθorGαγΥΛysGoθGstoppγαGψonμTψπvγαGpΛrtπΥψγsGproαuΥγαGπnGprotonTprotonGΥoψψπsπonsGΛtG⁰oormuψΛcG
sγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2015SG_]SGX]X 4.2 33

305 |γΛrΥνγsGθorGtνπrαTμγnγrΛtπonGsquΛrτGproαuΥtπonGπnGθuψψyGνΛαronπΥGθπnΛψGstΛtγsGπnGprotonTprotonG
ΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2015SGYWX]SGX 5.4 33

304 |γΛrΥνGθorGΛGψπμνtGΥνΛrμγαGqπμμsGΞosonGαγΥΛyπnμGtoGOGmΛtνrm{Υ}ovγrψπnγ{mΛtνrm{s}}GPGπnGppGΥoψψπsπonsG
ΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2015SGYWX]SGXTZ_ 5.4 33

303 rαγntπθπΥΛtπonGtγΥνnπquγsGθorGνπμνψyGΞoostγαG GΞosonsGtνΛtGαγΥΛyGπntoGνΛαronsUGJournaluofuHighu
EnergyuPhysicsSG2014SGYWX[SGX 5.4 32

OscarzGonzalezzLopez
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302 |γΛrΥνGθorGrγsonΛnΥγsGπnGtνγGαπψγptonGmΛssGαπstrπΞutπonGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG_GPG}γ–UGJournalu
ofuHighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 32

301 |γΛrΥνGθorGsupγrsymmγtryGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG_GPG}γ–GπnGγvγntsGwπtνGΛGsπnμψγGψγptonSGσγtsSG
ΛnαGmπssπnμGtrΛnsvγrsγGmomγntumUGJournaluofuHighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 32

300 vγΛsurγmγntGoθGtνγGmrγψψT±ΛnGΥrossGsγΥtπonGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG_GPG}γ–UGJournaluofuHighu
EnergyuPhysicsSG2011SGYWXXSGX 5.4 32

299 yγrθormΛnΥγGΛnαGopγrΛtπonGoθGtνγGlv|GγψγΥtromΛμnγtπΥGΥΛψorπmγtγrUGJournaluofuInstrumentationSG
2010SG]SG}WZWXWT}WZWXW 1 31

298 vγΛsurγmγntGoθGtνγGOGmΛtνrm{t}ovγrψπnγ{mΛtνrm{t}}GPGproαuΥtπonGΥrossGsγΥtπonGπnGtνγGγ˛…GΥνΛnnγψGπnG
protonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}f_GPGΛnαGaG}γ–UGJournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 30

297 |γΛrΥνGπnGψγptonπΥGΥνΛnnγψsGθorGνγΛvyGrγsonΛnΥγsGαγΥΛyπnμGtoGψonμTψπvγαGnγutrΛψGpΛrtπΥψγsUGJournaluofu
HighuEnergyuPhysicsSG2013SGYWXZSGX 5.4 30

296 rnΥψusπvγGΞTσγtGproαuΥtπonGπnGppGΥoψψπsπonsGΛtGOsqrtG{s}GfG_}γ–PUGJournaluofuHighuEnergyuPhysicsSG2012SG
YWXYSGX 5.4 30

295 xΞsγrvΛtπonGoθGµGαγΥΛysGtoGθourGψγptonsGwπtνGtνγGlv|GαγtγΥtorGΛtGtνγGuqlUGJournaluofuHighuEnergyu
PhysicsSG2012SGYWXYSGX 5.4 30

294 vγΛsurγmγntGoθGtνγGtopTquΛrτGmΛssGπnGOGmΛtνrm{t}ovγrψπnγ{mΛtνrm{t}}GPGγvγntsGwπtνGψγptonRσγtsG
θπnΛψGstΛtγsGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}f_GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 30

293 vγΛsurγmγntGoθGtνγGunαγrψyπnμGγvγntGπnGtνγGmrγψψâ��±ΛnGproΥγssGπnGprotonâ��protonGΥoψψπsπonsGΛtG
Osqrt{s}GfG_~mΞox{}γ–}PUGEuropeanuPhysicaluJournaluCSG2012SG_YSGX 4.2 30

292 vγΛsurγmγntsGoθGtνγGproαuΥtπonGΥrossGsγΥtπonGΛnαGtνγGΞrΛnΥνπnμGθrΛΥtπonSGΛnαGΥonstrΛπntsGonG
ΛnomΛψousGtrπpψγGμΛuμγGΥoupψπnμsGΛtUGEuropeanuPhysicaluJournaluCSG2018SG_aSGX^] 4.2 29

291 |γΛrΥνGθorGsupγrsymmγtryGπnGθπnΛψGstΛtγsGwπtνGmπssπnμGtrΛnsvγrsγGγnγrμyGΛnαGWSGXSGYSGorGâ�¥ZGΞTquΛrτG
σγtsGπnG_G}γ–GppGΥoψψπsπonsGusπnμGtνγGvΛrπΛΞψγG˛–G}UGJournaluofuHighuEnergyuPhysicsSG2013SGYWXZSGX 5.4 29

290 xΞsγrvΛtπonGoθG±OX|PGpΛπrGproαuΥtπonGπnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighu
EnergyuPhysicsSG2017SGYWX_SGX 5.4 29

289 vγΛsurγmγntGoθGtopGquΛrτTΛntπquΛrτGpΛπrGproαuΥtπonGπnGΛssoΥπΛtπonGwπtνGΛG GorGµGΞosonGπnGppG
ΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2014SG_[SGZW^W 4.2 29

288 vγΛsurγmγntGoθGαπθθγrγntπΛψGΥrossGsγΥtπonsGθorGtνγGproαuΥtπonGoθGΛGpΛπrGoθGπsoψΛtγαGpνotonsGπnGppG
ΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2014SG_[SGZXYb 4.2 29

287 yγrθormΛnΥγGoθGlv|GmuonGrγΥonstruΥtπonGπnGΥosmπΥTrΛyGγvγntsUGJournaluofuInstrumentationSG2010SG]SG}WZWYYT}WZWYY1 29

286 |γΛrΥνGθorGνγΛvyGvΛσorΛnΛGnγutrπnosGπnGγ´–γ´–RGσγtsGΛnαGγ´–G˛…G´–RGσγtsGγvγntsGπnGprotonTprotonG
ΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 28

285 |γΛrΥνGθorGsupγrsymmγtryGπnGγvγntsGwπtνGΞGσγtsGΛnαGmπssπnμGtrΛnsvγrsγGmomγntumGΛtGtνγGuqlUG
JournaluofuHighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 28

(2011-2011)
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284 vγΛsurγmγntGoθGtνγGproαuΥtπonGΥrossGsγΥtπonSGtνγGtopGquΛrτGmΛssSGΛnαGtνγGstronμGΥoupψπnμG
ΥonstΛntGusπnμGαπψγptonGγvγntsGπnGppGΥoψψπsπonsGΛtUGEuropeanuPhysicaluJournaluCSG2019SG_bSGZ^a 4.2 27

283 nvπαγnΥγGθorGγxΥψusπvγG˛‡˛‡GTgG GRG Gâ��GproαuΥtπonGΛnαGΥonstrΛπntsGonGΛnomΛψousGquΛrtπΥGμΛuμγG
ΥoupψπnμsGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}f_GPGΛnαGaG}γ–UGJournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 27

282 |νΛpγSGtrΛnsvγrsγGsπzγSGΛnαGΥνΛrμγαTνΛαronGmuψtπpψπΥπtyGoθGσγtsGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}f_d}γ–GPUG
JournaluofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 27

281 mπrγΥtGmγΛsurγmγntGoθGtνγGtotΛψGαγΥΛyGwπαtνGoθGtνγGtopGquΛrτUGPhysicaluReviewuLettersSG2013SGXXXSGYWYWWX7.4 27

280 vγΛsurγmγntGoθGOG{tγxt{k}}ovγrψπnγG{tγxt{k}}GPGΛnμuψΛrGΥorrγψΛtπonsGΞΛsγαGonGsγΥonαΛryGvγrtγxG
rγΥonstruΥtπonGΛtGOGsqrtG{s}GfG_S{tγxt{}γ–}}GPUGJournaluofuHighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 27

279 vγΛsurγmγntGoθGpromptGΛnαGnonpromptG⁰oormuψΛcGsγγGtγxt−GproαuΥtπonGπnG⁰oormuψΛcGsγγGtγxt−GΛnαG
⁰oormuψΛcGsγγGtγxt−GΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2017SG__SGY^b 4.2 26

278 vγΛsurγmγntGoθGtνγGΥrossGsγΥtπonGΛnαGΛnμuψΛrGΥorrγψΛtπonsGθorGΛssoΥπΛtγαGproαuΥtπonGoθGΛGµGΞosonG
wπtνGΞGνΛαronsGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}GPGfG_G}γ–UGJournaluofuHighuEnergyuPhysicsSG2013SGYWXZSGX 5.4 26

277
|γΛrΥνGθorGΛnomΛψousG tΞGΥoupψπnμsGΛnαGθψΛvourTΥνΛnμπnμGnγutrΛψGΥurrγntsGπnGtTΥνΛnnγψGsπnμψγGtopG
quΛrτGproαuΥtπonGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}f_GPGΛnαGaG}γ–UGJournaluofuHighuEnergyuPhysicsSG2017SG
YWX_SGX

5.4 26

276 |γΛrΥνγsGθorGsupγrsymmγtryGusπnμGtνγGvG}YGvΛrπΛΞψγGπnGνΛαronπΥGγvγntsGproαuΥγαGπnGppGΥoψψπsπonsGΛtG
aG}γ–UGJournaluofuHighuEnergyuPhysicsSG2015SGYWX]SGX 5.4 26

275 |γΛrΥνGθorGpνysπΥsGΞγyonαGtνγGstΛnαΛrαGmoαγψGπnGopposπtγTsπμnGαπψγptonGγvγntsGπnGppGΥoψψπsπonsGΛtGOG
sqrtG{s}GfG_S{tγxt{}γ–}}GPUGJournaluofuHighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 26

274
vγΛsurγmγntGoθGtνγG TΞosonGνγψπΥπtyGπnGtopTquΛrτGαγΥΛysGθromGOGmΛtνrm{t}ovγrψπnγ{mΛtνrm{t}}GPG
proαuΥtπonGπnGψγptonRσγtsGγvγntsGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}f_GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG
2013SGYWXZSGX

5.4 25

273 |γΛrΥνGθorGtopGsquΛrτGpΛπrGproαuΥtπonGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}fXZGPG}γ–GusπnμGsπnμψγGψγptonG
γvγntsUGJournaluofuHighuEnergyuPhysicsSG2017SGYWX_SGX 5.4 25

272
vγΛsurγmγntsGoθGtνγG⁰oormuψΛcGsγγGtγxt−⁰oormuψΛcGsγγGtγxt−GproαuΥtπonGΥrossGsγΥtπonsGπnGtνγG
⁰oormuψΛcGsγγGtγxt−GΥνΛnnγψGπnGprotonTprotonGΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−GΛnαG⁰oormuψΛcGsγγG
tγxt−GΛnαGΥomΞπnγαGΥonstrΛπntsGonGtrπpψγGμΛuμγGΥoupψπnμsUGEuropeanuPhysicaluJournaluCSG2015SG_]SG]XX

4.2 25

271 |γΛrΥνGθorGrγsonΛntGOGmΛtνrm{t}ovγrψπnγ{mΛtνrm{t}}GPGproαuΥtπonGπnGψγptonRσγtsGγvγntsGπnGppG
ΥoψψπsπonsGΛtGOGsqrt{s}f_GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 25

270 |γΛrΥνGθorGpΛπrGproαuΥtπonGoθGstronμψyGπntγrΛΥtπnμGpΛrtπΥψγsGαγΥΛyπnμGtoGpΛπrsGoθGσγtsGπnGppGΥoψψπsπonsG
ΛtGâ��sfXUb^G}γ–UGPhysicaluReviewuLettersSG2013SGXXXSGWZXaWY 7.4 25

269 |γΛrΥνGθorGνγΛvyGrγsonΛnΥγsGαγΥΛyπnμGtoGtwoGqπμμsGΞosonsGπnGθπnΛψGstΛtγsGΥontΛπnπnμGθourGΞGquΛrτsUG
EuropeanuPhysicaluJournaluCSG2016SG_^SGZ_X 4.2 25

268 vγΛsurγmγntGoθGtνγGwγΛτGmπxπnμGΛnμψγGusπnμGtνγGθorwΛrαTΞΛΥτwΛrαGΛsymmγtryGoθGmrγψψT±ΛnG
γvγntsGπnGΥoψψπsπonsGΛtGaUGEuropeanuPhysicaluJournaluCSG2018SG_aSG_WX 4.2 25

267
lonstrΛπntsGonGtνγGpv||vSGjv|kGmoαγψGΛnαGonGotνγrGmoαγψsGθromGtνγGsγΛrΥνGθorGψonμTψπvγαG
ΥνΛrμγαGpΛrtπΥψγsGπnGprotonTprotonGΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG
2015SG_]SGZY]

4.2 24
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266 |γΛrΥνGθorGproαuΥtπonGoθGθourGtopGquΛrτsGπnGθπnΛψGstΛtγsGwπtνGsΛmγTsπμnGorGmuψtπpψγGψγptonsGπnG
protonTprotonGΥoψψπsπonsGΛtUGEuropeanuPhysicaluJournaluCSG2020SGaWSG_] 4.2 24

265 vγΛsurγmγntGoθGπnΥψusπvγGσγtGproαuΥtπonGΛnαGnuΥψγΛrGmoαπθπΥΛtπonsGπnGpyΞGΥoψψπsπonsGΛtG⁰oormuψΛcG
sγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2016SG_^SGZ_Y 4.2 24

264 sγtGΛnαGunαγrψyπnμGγvγntGpropγrtπγsGΛsGΛGθunΥtπonGoθGΥνΛrμγαTpΛrtπΥψγGmuψtπpψπΥπtyGπnGprotonTprotonG
ΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2013SG_ZSGY^_[ 4.2 24

263 jψπμnmγntGoθGtνγGlv|GtrΛΥτγrGwπtνGuqlGΛnαGΥosmπΥGrΛyGαΛtΛUGJournaluofuInstrumentationSG2014SGbSGyW^WWbTyW^WWb1 24

262 vγΛsurγmγntGoθGtνγGµV˛‡QGRGΞTσγtGΥrossGsγΥtπonGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG_GPG}γ–UGJournaluofuHighu
EnergyuPhysicsSG2012SGYWXYSGX 5.4 24

261 |γΛrΥνGθorGnγwGpνysπΥsGπnGγvγntsGwπtνGsΛmγTsπμnGαπψγptonsGΛnαGΞTtΛμμγαGσγtsGπnGppGΥoψψπsπonsGΛtGOGsqrtG
{s}GfG_GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 24

260 |γΛrΥνGθorGtνγGstΛnαΛrαGmoαγψGqπμμsGΞosonGπnGtνγGqGTgGµµGTgGYâ��Y˛‰GΥνΛnnγψGπnGppGΥoψψπsπonsGΛtGOGsqrtG
{tγxt{s}}GfG{_}d{tγxt{}γ–}}GPUGJournaluofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 24

259 nvπαγnΥγGθorGΛGΞottomGΞΛryonGrγsonΛnΥγG˛�ΞQWGπnGlmoGαΛtΛUGPhysicaluReviewuDSG2013SGaaSG 4.9 24

258 yγrθormΛnΥγGoθGtνγGlv|GuγvγψTXGtrπμμγrGπnGprotonTprotonGΥoψψπsπonsGΛtGâ��sGfGXZG}γ–UGJournaluofu
InstrumentationSG2020SGX]SGyXWWX_TyXWWX_ 1 23

257 |γΛrΥνGθorG hGTgGtΞGαγΥΛysGπnGtνγGψγptonGRGσγtsGθπnΛψGstΛtγGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}GPGfGaG}γ–UGJournalu
ofuHighuEnergyuPhysicsSG2014SGYWX[SGX 5.4 23

256 }γvΛtronGlomΞπnΛtπonGoθG|πnμψγT}opTzuΛrτGlrossG|γΥtπonsGΛnαGmγtγrmπnΛtπonGoθGtνγGvΛμnπtuαγGoθG
tνγGlΛΞπΞΞoTtoΞΛyΛsνπTvΛsτΛwΛGvΛtrπxGnψγmγntG–≥{tΞ}UGPhysicaluReviewuLettersSG2015SGXX]SGX]YWWZ 7.4 23

255 vγΛsurγmγntsGoθGαπrγΥtGlyTvπoψΛtπnμGΛsymmγtrπγsGπnGΥνΛrmψγssGαγΥΛysGoθGΞottomGΞΛryonsUGPhysicalu
ReviewuLettersSG2014SGXXZSGY[YWWX 7.4 23

254 |γΛrΥνGθorGtνπrαTμγnγrΛtπonGsΥΛψΛrGψγptoquΛrτsGαγΥΛyπnμGtoGΛGtopGquΛrτGΛnαGΛGψγptonGΛtUGEuropeanu
PhysicaluJournaluCSG2018SG_aSG_W_ 4.2 23

253
nvπαγnΥγGθorGΛssoΥπΛtγαGproαuΥtπonGoθGΛGqπμμsGΞosonGwπtνGΛGtopGquΛrτGpΛπrGπnGθπnΛψGstΛtγsGwπtνG
γψγΥtronsSGmuonsSGΛnαGνΛαronπΥΛψψyGαγΥΛyπnμGˇ�GψγptonsGΛtGOGsqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyu
PhysicsSG2018SGYWXaSGX

5.4 23

252 vγΛsurγmγntGoθGtνγG⁰oormuψΛcGsγγGtγxt−GproαuΥtπonGΥrossGsγΥtπonGusπnμGγvγntsGπnGtνγG⁰oormuψΛcGsγγG
tγxt−GθπnΛψGstΛtγGπnGppGΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2017SG__SGX_Y 4.2 22

251
|γΛrΥνGθorGpνysπΥsGΞγyonαGtνγGstΛnαΛrαGmoαγψGπnGγvγntsGwπtνGtwoGψγptonsSGσγtsSGΛnαGmπssπnμG
trΛnsvγrsγGmomγntumGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}GPGfGaG}γ–UGJournaluofuHighuEnergyuPhysicsSG2015SG
YWX]SGX

5.4 22

250 vγΛsurγmγntGoθGkosγTnπnstγπnGΥorrγψΛtπonsGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfGWUbGPGΛnαG_G}γ–UGJournaluofu
HighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 22

249
vγΛsurγmγntGoθGtνγG µGproαuΥtπonGΥrossGsγΥtπonGπnGppGΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−GΛnαG
a⁰oormuψΛcGsγγGtγxt−GΛnαGsγΛrΥνGθorGΛnomΛψousGtrπpψγGμΛuμγGΥoupψπnμsGΛtG⁰oormuψΛcGsγγGtγxt−UG
EuropeanuPhysicaluJournaluCSG2017SG__SGYZ^

4.2 21
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248
jGsγΛrΥνGθorGnγwGpνγnomγnΛGπnGppGΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−GπnGθπnΛψGstΛtγsGwπtνGmπssπnμG
trΛnsvγrsγGmomγntumGΛnαGΛtGψγΛstGonγGσγtGusπnμGtνγG⁰oormuψΛcGsγγGtγxt−GvΛrπΛΞψγUGEuropeanuPhysicalu
JournaluCSG2017SG__SGYb[

4.2 21

247 vγΛsurγmγntGoθGγψγΥtrowγΛτGproαuΥtπonGoθGtwoGσγtsGπnGΛssoΥπΛtπonGwπtνGΛGµGΞosonGπnGprotonTprotonG
ΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2015SG_]SG^^ 4.2 21

246 lorrγψΛtπonsGΞγtwγγnGσγtsGΛnαGΥνΛrμγαGpΛrtπΥψγsGπnGyΞyΞGΛnαGppGΥoψψπsπonsGΛtGOG
sqrt{s≥{mΛtνrm{ww}}}fYU_^GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 21

245 vγΛsurγmγntGoθGtνγG⁰oormuψΛcGsγγGtγxt−GproαuΥtπonGΥrossGsγΥtπonGπnGtνγGΛψψTσγtsGθπnΛψGstΛtγGπnGppG
ΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2016SG_^SGXYa 4.2 21

244 vγΛsurγmγntGoθGtνγGproαuΥtπonGΥrossGsγΥtπonsGθorGΛGµGΞosonGΛnαGonγGorGmorγGΞGσγtsGπnGppGΥoψψπsπonsG
ΛtGOGsqrt{s}GPGfG_G}γ–UGJournaluofuHighuEnergyuPhysicsSG2014SGYWX[SGX 5.4 21

243 vγΛsurγmγntGoθGtνγGtopTquΛrτGmΛssGπnGΛψψTσγtsG⁰oormuψΛcGsγγGtγxt−GγvγntsGπnGppGΥoψψπsπonsGΛtG
⁰oormuψΛcGsγγGtγxt−G}γ–UGEuropeanuPhysicaluJournaluCSG2014SG_[SGY_]a 4.2 21

242 vγΛsurγmγntGoθGtνγGOmΛtνrm{t}ΞΛr{mΛtνrm{t}}PGproαuΥtπonGΥrossGsγΥtπonGπnGtνγGˇ�RσγtsGΥνΛnnγψGπnGppG
ΥoψψπsπonsGΛtGOsqrt{s}f_GmΞox{}γ–}PUGEuropeanuPhysicaluJournaluCSG2013SG_ZSGX 4.2 21

241 |γΛrΥνGθorGψπμνtGΞosonsGπnGαγΥΛysGoθGtνγGXY]Gpγ–GqπμμsGΞosonGπnGprotonTprotonGΥoψψπsπonsGΛtGOG
sqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2017SGYWX_SGX 5.4 21

240 |γΛrΥνGθorGΛGqπμμsGΞosonGπnGtνγGαγΥΛyGΥνΛnnγψGqGTgGµµOQPGTgGqOGovγrψπnγG{tγxt{q}}GPGâ��Gâ��Gâ��GRGπnGppGΥoψψπsπonsG
ΛtGOGsqrtG{s}GfG_GP}γ–UGJournaluofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 21

239 vγΛsurγmγntGoθGtνγGΥrossGsγΥtπonGθorGαπrγΥtTpνotonGproαuΥtπonGπnGΛssoΥπΛtπonGwπtνGΛGνγΛvyGquΛrτGπnG
pp⁰ovγrG´fl−GΥoψψπsπonsGΛtGsqrt⁰s−fXUb^GG}γ–UGPhysicaluReviewuLettersSG2013SGXXXSGW[YWWZ 7.4 21

238 vγΛsurγmγntGoθGtνγGαπθθγrγntπΛψGΥrossGsγΥtπonGαˇ�VαOΥos˛‚OtPPGθorG}opTzuΛrτGyΛπrGyroαuΥtπonGπnGppG
loψψπsπonsGΛtGsqrt⁰s−GfGXUb^G}γ–UGPhysicaluReviewuLettersSG2013SGXXXSGXaYWWY 7.4 21

237 rnΥψusπvγGΞTνΛαronGproαuΥtπonGΥrossGsγΥtπonGwπtνGmuonsGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG_d{tγxt{}γ–}}GPUG
JournaluofuHighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 21

236 |γΛrΥνGθorGψΛrμγGγxtrΛGαπmγnsπonsGπnGtνγGαπpνotonGθπnΛψGstΛtγGΛtGtνγGuΛrμγGqΛαronGloψψπαγrUGJournalu
ofuHighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 21

235 vγΛsurγmγntGoθGtrΛnsvγrsγGmomγntumGrγψΛtπvγGtoGαπσγtGsystγmsGπnGyΞyΞGΛnαGppGΥoψψπsπonsGΛtGOG
sqrt{s≥{mΛtνrm{ww}}}fYU_^GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 21

234
vγΛsurγmγntGoθG⁰oormuψΛcGsγγGtγxt−GproαuΥtπonGwπtνGΛααπtπonΛψGσγtGΛΥtπvπtySGπnΥψuαπnμG⁰oormuψΛcGsγγG
tγxt−GquΛrτGσγtsSGπnGtνγGαπψγptonGαγΥΛyGΥνΛnnγψGusπnμGppGΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−UGEuropeanu
PhysicaluJournaluCSG2016SG_^SGZ_b

4.2 20

233 vγΛsurγmγntGoθGtνγGproαuΥtπonGΥrossGsγΥtπonGθorGpΛπrsGoθGπsoψΛtγαGpνotonsGπnGppGΥoψψπsπonsGΛtGOGsqrtG
{s}GfG_d}γ–GPUGJournaluofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 20

232 |γΛrΥνGθorGνγΛvyGrγsonΛnΥγsGtνΛtGαγΥΛyGπntoGΛGvγΥtorGΞosonGΛnαGΛGqπμμsGΞosonGπnGνΛαronπΥGθπnΛψG
stΛtγsGΛtUGEuropeanuPhysicaluJournaluCSG2017SG__SG^Z^ 4.2 20

231 xΞsγrvΛtπonGoθGmâ�°Tm´flâ�°GmπxπnμGusπnμGtνγGlmoGrrGαγtγΥtorUGPhysicaluReviewuLettersSG2013SGXXXSGYZXaWY 7.4 20
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230 xΞsγrvΛtπonGoθGtνγGproαuΥtπonGoθGΛG GΞosonGπnGΛssoΥπΛtπonGwπtνGΛGsπnμψγGΥνΛrmGquΛrτUGPhysicalu
ReviewuLettersSG2013SGXXWSGW_XaWX 7.4 20

229 |γΛrΥνGθorGΛnomΛψousGsπnμψγGtopGquΛrτGproαuΥtπonGπnGΛssoΥπΛtπonGwπtνGΛGpνotonGπnGppGΥoψψπsπonsGΛtGOG
sqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 20

228
vγΛsurγmγntsGoθGtνγG⁰oormuψΛcGsγγGtγxt−GproαuΥtπonGΥrossGsγΥtπonGπnGψγptonRσγtsGθπnΛψGstΛtγsGπnGppG
ΥoψψπsπonsGΛtGaG⁰oormuψΛcGsγγGtγxt−GΛnαGrΛtπoGoθGaGtoG_´ ⁰oormuψΛcGsγγGtγxt−GΥrossGsγΥtπonsUGEuropeanu
PhysicaluJournaluCSG2017SG__SGX]

4.2 19

227 vγΛsurγmγntGoθGΥγntrΛψGγxΥψusπvγGˇ�Rˇ�â��GproαuΥtπonGπnGpp´flGΥoψψπsπonsGΛtGsfWUbGΛnαGXUb^G}γ–GΛtGlmoUG
PhysicaluReviewuDSG2015SGbXSG 4.9 19

226 vγΛsurγmγntGoθGtνγG GΞosonGνγψπΥπtyGπnGγvγntsGwπtνGΛGsπnμψγGrγΥonstruΥtγαGtopGquΛrτGπnGppG
ΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2015SGYWX]SGX 5.4 19

225 |γΛrΥνGθorGmΛssπvγG qGrγsonΛnΥγsGαγΥΛyπnμGπntoGtνγG⁰oormuψΛcGsγγGtγxt−GθπnΛψGstΛtγGΛtG⁰oormuψΛcGsγγG
tγxt−⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2016SG_^SGYZ_ 4.2 19

224 |γΛrΥνGθorGνγΛvyGrγsonΛnΥγsGαγΥΛyπnμGtoGtΛuGψγptonGpΛπrsGπnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}fXZG
PG}γ–UGJournaluofuHighuEnergyuPhysicsSG2017SGYWX_SGX 5.4 19

223 |γΛrΥνGθorGmΛssπvγGrγsonΛnΥγsGαγΥΛyπnμGπntoG  SG µGorGµµGΞosonsGπnGprotonTprotonGΥoψψπsπonsGΛtGOG
sqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2017SGYWX_SGX 5.4 19

222 vγΛsurγmγntGoθGγnγrμyGθψowGΛtGψΛrμγGpsγuαorΛpπαπtπγsGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfGWU{b}GPGΛnαG_G
}γ–UGJournaluofuHighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 19

221 vγΛsurγmγntGoθGαπθθγrγntπΛψGΥrossGsγΥtπonsGθorGΞosonGproαuΥtπonGπnGΛssoΥπΛtπonGwπtνGσγtsGπnG
protonTprotonGΥoψψπsπonsGΛtUGEuropeanuPhysicaluJournaluCSG2018SG_aSGb^] 4.2 19

220 |γΛrΥνGθorGnγwGpνysπΥsGπnGαπσγtGΛnμuψΛrGαπstrπΞutπonsGusπnμGprotonTprotonGΥoψψπsπonsGΛtGΛnαG
ΥonstrΛπntsGonGαΛrτGmΛttγrGΛnαGotνγrGmoαγψsUGEuropeanuPhysicaluJournaluCSG2018SG_aSG_ab 4.2 19

219 |tuαyGoθGµGproαuΥtπonGπnGyΞyΞGΛnαGppGΥoψψπsπonsGΛtGOGsqrt{s≥{mΛtνrm{ww}}}fYU_^GPG}γ–GπnGtνγGαπmuonG
ΛnαGαπγψγΥtronGαγΥΛyGΥνΛnnγψsUGJournaluofuHighuEnergyuPhysicsSG2015SGYWX]SGX 5.4 18

218 xΞsγrvΛtπonGoθGtopGquΛrτGpΛπrsGproαuΥγαGπnGΛssoΥπΛtπonGwπtνGΛGvγΥtorGΞosonGπnGppGΥoψψπsπonsGΛtGOG
sqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 18

217 UGJournaluofuHighuEnergyuPhysicsSG2014SGYWX[SGX 5.4 18

216 |γΛrΥνGθorGαπrγΥtGproαuΥtπonGoθGsupγrsymmγtrπΥGpΛrtnγrsGoθGtνγGtopGquΛrτGπnGtνγGΛψψTσγtsGθπnΛψGstΛtγG
πnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2017SGYWX_SGX 5.4 18

215
|γΛrΥνGθorGνγΛvyGnγutrπnosGorGtνπrαTμγnγrΛtπonGψγptoquΛrτsGπnGθπnΛψGstΛtγsGwπtνGtwoGνΛαronπΥΛψψyG
αγΥΛyπnμGˇ�GψγptonsGΛnαGtwoGσγtsGπnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}fXZGPG}γ–UGJournaluofuHighu
EnergyuPhysicsSG2017SGYWX_SGX

5.4 18

214 |γΛrΥνGθorGnγutrΛψGv||vGqπμμsGΞosonsGαγΥΛyπnμGπntoGΛGpΛπrGoθGΞottomGquΛrτsUGJournaluofuHighu
EnergyuPhysicsSG2015SGYWX]SGX 5.4 18

213 vΛssGΛnαGψπθγtπmγGmγΛsurγmγntsGoθGΞottomGΛnαGΥνΛrmGΞΛryonsGπnGpp´flGΥoψψπsπonsGΛtGsfXUb^GG}γ–UG
PhysicaluReviewuDSG2014SGabSG 4.9 18

(2014-2013)
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212
|γΛrΥνGθorGOGmΛtνrm{t}ovγrψπnγ{mΛtνrm{t}}mΛtνrm{q}GPGproαuΥtπonGπnGtνγGOGmΛtνrm{q}toG
mΛtνrm{Ξ}ovγrψπnγ{mΛtνrm{Ξ}}GPGαγΥΛyGΥνΛnnγψGwπtνGψγptonπΥGOGmΛtνrm{t}ovγrψπnγ{mΛtνrm{t}}GPG
αγΥΛysGπnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2019SGYWXbSGX

5.4 17

211 |γΛrΥνGθorGnγwGpνysπΥsGπnGγvγntsGwπtνGΛGψγptonπΥΛψψyGαγΥΛyπnμGµGΞosonGΛnαGΛGψΛrμγGtrΛnsvγrsγG
momγntumGπmΞΛψΛnΥγGπnGprotonTprotonGΥoψψπsπonsGΛtGfGXZUGEuropeanuPhysicaluJournaluCSG2018SG_aSGYbX 4.2 17

210 vγΛsurγmγntGoθGtνγGπnΥψusπvγGσγtGΥrossGsγΥtπonGπnGppGΥoψψπsπonsGΛtGOsqrt{s}GfGYU_^StγxtG{}γ–}PUG
EuropeanuPhysicaluJournaluCSG2016SG_^SGX 4.2 17

209
|γΛrΥνGθorGOGmΛtνrm{t}ovγrψπnγ{mΛtνrm{t}}GPGrγsonΛnΥγsGπnGνπμνψyGΞoostγαGψγptonRσγtsGΛnαGθuψψyG
νΛαronπΥGθπnΛψGstΛtγsGπnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG
2017SGYWX_SGX

5.4 17

208 |γΛrΥνγsGθorGpΛπrGproαuΥtπonGoθGtνπrαTμγnγrΛtπonGsquΛrτsGπnG⁰oormuψΛcGsγγGtγxt−⁰oormuψΛcGsγγGtγxt−G
ppGΥoψψπsπonsUGEuropeanuPhysicaluJournaluCSG2017SG__SGZY_ 4.2 17

207 |γΛrΥνGθorGtνγGproαuΥtπonGoθGαΛrτGmΛttγrGπnGΛssoΥπΛtπonGwπtνGtopTquΛrτGpΛπrsGπnGtνγGsπnμψγTψγptonG
θπnΛψGstΛtγGπnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2015SGYWX]SGX 5.4 17

206 |γΛrΥνGθorGstoppγαGψonμTψπvγαGpΛrtπΥψγsGproαuΥγαGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG{tγxt{_}γ–}}GPUGJournalu
ofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 17

205
{ΛtπosGoθGαπσγtGproαuΥtπonGΥrossGsγΥtπonsGΛsGΛGθunΥtπonGoθGtνγGΛΞsoψutγGαπθθγrγnΥγGπnGrΛpπαπtyG
ΞγtwγγnGσγtsGπnGprotonâ��protonGΥoψψπsπonsGΛtGOsqrt{s}GfG_GmΛtνrm{}γ–}PUGEuropeanuPhysicaluJournaluCSG
2012SG_YSGX

4.2 17

204 vγΛsurγmγntGoθGtνγGπnΥψusπvγGµGΥrossGsγΥtπonGvπΛGαγΥΛysGtoGtΛuGpΛπrsGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG_GPG
}γ–UGJournaluofuHighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 17

203
vγΛsurγmγntGoθGαouΞψγTαπθθγrγntπΛψGΥrossGsγΥtπonsGθorGtopGquΛrτGpΛπrGproαuΥtπonGπnGppGΥoψψπsπonsGΛtG
⁰oormuψΛcGsγγGtγxt−⁰oormuψΛcGsγγGtγxt−GΛnαGπmpΛΥtGonGpΛrtonGαπstrπΞutπonGθunΥtπonsUGEuropeanu
PhysicaluJournaluCSG2017SG__SG[]b

4.2 16

202 |γΛrΥνγsGθorGpνysπΥsGΞγyonαGtνγGstΛnαΛrαGmoαγψGwπtνGtνγGvΛrπΛΞψγGπnGνΛαronπΥGθπnΛψGstΛtγsGwπtνGΛnαG
wπtνoutGαπsΛppγΛrπnμGtrΛΥτsGπnGprotonTprotonGΥoψψπsπonsGΛtUGEuropeanuPhysicaluJournaluCSG2020SGaWSGZ 4.2 16

201 |γΛrΥνGθorGnγwGpνysπΥsGwπtνGtνγGvG}YGvΛrπΛΞψγGπnGΛψψTσγtsGθπnΛψGstΛtγsGproαuΥγαGπnGppGΥoψψπsπonsGΛtGOG
sqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 16

200
|γΛrΥνGθorGΛGvγryGψπμνtGwv||vGqπμμsGΞosonGproαuΥγαGπnGαγΥΛysGoθGtνγGXY]Gpγ–GsΥΛψΛrGΞosonGΛnαG
αγΥΛyπnμGπntoGˇ�GψγptonsGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2016SG
YWX^SGX

5.4 16

199 vγΛsurγmγntGoθG µGΛnαGµµGproαuΥtπonGπnGppGΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−GπnGθπnΛψGstΛtγsGwπtνG
ΞTtΛμμγαGσγtsUGEuropeanuPhysicaluJournaluCSG2014SG_[SGYb_Z 4.2 16

198 rnαπrγΥtGmγΛsurγmγntGoθGsπnY˛‚ GOorGv PGusπnμG˛…R˛…â��GpΛπrsGθromG˛‡QVµGΞosonsGproαuΥγαGπnGpp´flG
ΥoψψπsπonsGΛtGΛGΥγntγrToθTmomγntumGγnγrμyGoθGXUb^G}γ–UGPhysicaluReviewuDSG2014SGabSG 4.9 16

197 |γΛrΥνGθorGγxotπΥGrγsonΛnΥγsGαγΥΛyπnμGπntoG µVµµGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}f_GPG}γ–UGJournaluofu
HighuEnergyuPhysicsSG2013SGYWXZSGX 5.4 16

196 |γΛrΥνGθorGvγΥtorTψπτγG}GquΛrτsGαγΥΛyπnμGtoGtopGquΛrτsGΛnαGqπμμsGΞosonsGπnGtνγGΛψψTνΛαronπΥGΥνΛnnγψG
usπnμGσγtGsuΞstruΥturγUGJournaluofuHighuEnergyuPhysicsSG2015SGYWX]SGX 5.4 16

195 yrγΥπsγGmγΛsurγmγntGoθGtνγG TΞosonGmΛssGwπtνGtνγGloψψπαγrGmγtγΥtorGΛtGoγrmπψΛΞUGPhysicaluReviewu
DSG2014SGabSG 4.9 16

OscarzGonzalezzLopez
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194 vγΛsurγmγntGoθGtνγGΥrossGsγΥtπonGθorGpromptGπsoψΛtγαGαπpνotonGproαuΥtπonGusπnμGtνγGθuψψGlmoGrunGrrG
αΛtΛGsΛmpψγUGPhysicaluReviewuLettersSG2013SGXXWSGXWXaWX 7.4 16

193 |γΛrΥνGθorGksWTg˛…R˛…â��GΛnαGkWTg˛…R˛…â��GαγΥΛysGwπtνGtνγGθuψψGlmoG{unGrrGαΛtΛGsγtUGPhysicaluReviewuDSG2013SG
a_SG 4.9 16

192 nxΥψusπonGoθGγxotπΥGtopTψπτγGquΛrτsGwπtνGâ��[VZGγψγΥtrπΥGΥνΛrμγGusπnμGσγtTΥνΛrμγGtΛμμπnμGπnG
sπnμψγTψγptonGtt´flGγvγntsGΛtGlmoUGPhysicaluReviewuDSG2013SGaaSG 4.9 16

191 yrγΥπsγGmΛppπnμGoθGtνγGmΛμnγtπΥGθπγψαGπnGtνγGlv|GΞΛrrγψGyoτγGusπnμGΥosmπΥGrΛysUGJournaluofu
InstrumentationSG2010SG]SG}WZWYXT}WZWYX 1 16

190 |γΛrΥνGθorGαΛrτGmΛttγrGΛnαGunpΛrtπΥψγsGπnGγvγntsGwπtνGΛGµGΞosonGΛnαGmπssπnμGtrΛnsvγrsγGmomγntumG
πnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2017SGYWX_SGX 5.4 16

189 |γΛrΥνGθorGαΛrτGmΛttγrGπnGγvγntsGwπtνGγnγrμγtπΥSGνΛαronπΥΛψψyGαγΥΛyπnμGtopGquΛrτsGΛnαGmπssπnμG
trΛnsvγrsγGmomγntumGΛtGOGsqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2018SGYWXaSGX 5.4 16

188
vγΛsurγmγntGoθGαπθθγrγntπΛψGΛnαGπntγμrΛtγαGθπαuΥπΛψGΥrossGsγΥtπonsGθorGqπμμsGΞosonGproαuΥtπonGπnG
tνγGθourTψγptonGαγΥΛyGΥνΛnnγψGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}f_GPGΛnαGaG}γ–UGJournaluofuHighuEnergyu
PhysicsSG2016SGYWX^SGX

5.4 15

187 vγΛsurγmγntGoθGtνγGtrπpψγTαπθθγrγntπΛψGΥrossGsγΥtπonGθorGpνotonGRGσγtsGproαuΥtπonGπnGprotonTprotonG
ΥoψψπsπonsGΛtGOGsqrt{s}GPGfG_G}γ–UGJournaluofuHighuEnergyuPhysicsSG2014SGYWX[SGX 5.4 15

186 |γΛrΥνGθorGnγwGpνysπΥsGπnGγvγntsGwπtνGpνotonsSGσγtsSGΛnαGmπssπnμGtrΛnsvγrsγGγnγrμyGπnGppGΥoψψπsπonsG
ΛtGOGsqrt{s}f_GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2013SGYWXZSGX 5.4 15

185 |γΛrΥνGθorGsupγrsymmγtryGπnGppGΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−G}γ–GπnGγvγntsGwπtνGΛGsπnμψγGψγptonSG
σγtsSGΛnαGmπssπnμGtrΛnsvγrsγGmomγntumUGEuropeanuPhysicaluJournaluCSG2013SG_ZSGY[W[ 4.2 15

184 vγΛsurγmγntGoθG TΞosonGpoψΛrπzΛtπonGπnGtopTquΛrτGαγΥΛyGusπnμGtνγGθuψψGlmoG{unGrrGαΛtΛGsγtUG
PhysicaluReviewuDSG2013SGa_SG 4.9 15

183 vγΛsurγmγntGoθGtνγGtrΛnsvγrsγGmomγntumGspγΥtrΛGoθGwγΛτGvγΥtorGΞosonsGproαuΥγαGπnG
protonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2017SGYWX_SGX 5.4 15

182 |γΛrΥνGθorGstΛnαΛrαGmoαγψGproαuΥtπonGoθGθourGtopGquΛrτsGπnGtνγGψγptonGRGσγtsGΥνΛnnγψGπnGppG
ΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2014SGYWX[SGX 5.4 15

181 |γΛrΥνGθorGrγsonΛntGtopTΛntπtopGproαuΥtπonGπnGtνγGψγptonGpψusGσγtsGαγΥΛyGmoαγGusπnμGtνγGθuψψGlmoG
αΛtΛGsγtUGPhysicaluReviewuLettersSG2013SGXXWSGXYXaWY 7.4 15

180 lommπssπonπnμGoθGtνγGlv|GγxpγrπmγntGΛnαGtνγGΥosmπΥGrunGΛtGθourGtγsψΛUGJournaluofuInstrumentationSG
2010SG]SG}WZWWXT}WZWWX 1 15

179 |γΛrΥνGθorGνπμνTmΛssGrγsonΛnΥγsGπnGθπnΛψGstΛtγsGwπtνGΛGψγptonGΛnαGmπssπnμGtrΛnsvγrsγGmomγntumGΛtG
OGsqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2018SGYWXaSGX 5.4 15

178 vγΛsurγmγntGoθGtνγGσγtGmΛssGπnGνπμνψyGΞoostγαG⁰oormuψΛcGsγγGtγxt−GγvγntsGθromGppGΥoψψπsπonsGΛtG
⁰oormuψΛcGsγγGtγxt−⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2017SG__SG[^_ 4.2 14

177 |γΛrΥνGθorGαπrγΥtGpΛπrGproαuΥtπonGoθGsupγrsymmγtrπΥGtopGquΛrτsGαγΥΛyπnμGtoGΛψψTνΛαronπΥGθπnΛψGstΛtγsG
πnGppGΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2016SG_^SG[^W 4.2 14

(2016-2013)
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176 |γΛrΥνGθorGΛGmΛssπvγGrγsonΛnΥγGαγΥΛyπnμGπntoGΛGqπμμsGΞosonGΛnαGΛG GorGµGΞosonGπnGνΛαronπΥGθπnΛψG
stΛtγsGπnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 14

175 vγΛsurγmγntGoθGtνγGOGuΛmΞαΛ≥{mΛtνrm{Ξ}}√WGPGψπθγtπmγGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}f_GPG}γ–UGJournalu
ofuHighuEnergyuPhysicsSG2013SGYWXZSGX 5.4 14

174 vγΛsurγmγntGoθGtνγGOGmΛtνrm{t}ovγrψπnγ{mΛtνrm{t}}GPGproαuΥtπonGΥrossGsγΥtπonGπnGtνγGΛψψTσγtGθπnΛψG
stΛtγGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}f_GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2013SGYWXZSGX 5.4 14

173
vγΛsurγmγntGoθGtνγGOGmΛtνrm{t}ovγrψπnγ{mΛtνrm{t}}GPGproαuΥtπonGΥrossGsγΥtπonGusπnμGγvγntsGwπtνG
onγGψγptonGΛnαGΛtGψγΛstGonγGσγtGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG
2017SGYWX_SGX

5.4 14

172 lomΞπnΛtπonGoθGsγΛrΥνγsGθorGtνγGqπμμsGΞosonGusπnμGtνγGθuψψGlmoGαΛtΛGsγtUGPhysicaluReviewuDSG2013SG
aaSG 4.9 14

171 vγΛsurγmγntGoθG{fkOtTg ΞPVkOtTg qPGπnGtopTquΛrτTpΛπrGαγΥΛysGusπnμGψγptonRσγtsGγvγntsGΛnαGtνγGθuψψG
lmoGrunGrrGαΛtΛsγtUGPhysicaluReviewuDSG2013SGa_SG 4.9 14

170 |γΛrΥνGθorGqπμμsGΞosonGoθθTsνγψψGproαuΥtπonGπnGprotonTprotonGΥoψψπsπonsGΛtG_GΛnαGaG}γ–GΛnαG
αγrπvΛtπonGoθGΥonstrΛπntsGonGπtsGtotΛψGαγΥΛyGwπαtνUGJournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 14

169
vγΛsurγmγntGoθGtνγGrΛtπoGoθGtνγGproαuΥtπonGΥrossGsγΥtπonsGtπmγsGΞrΛnΥνπnμGθrΛΥtπonsGoθGkG´–ΥGGTgGsVˇ�ˇ�G
´–GΛnαGk´–GTgGsVˇ�tG´–GΛnαGOGmΛtνrm{mΛtνΥΛψ{k}}ψγθtO{mΛtνrm{k}}≥{mΛtνrm{Υ}}√{pm}toGmΛtνrm{s}VpsπG
{pπ}√{pmG}{pπ}√{pmG}{pπ}√{mp}rπμνtPVmΛtνrm{mΛtνΥΛψ{k}}ψγθtO{mΛtνrm{k}}≥{mΛtνrm{Υ}}√{pm}toG
mΛtνrm{s}VpsπG{pπ}√{pm}rπμνtPGPGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}f_GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG
2015SGYWX]SGX

5.4 13

168 oorwΛrαTΞΛΥτwΛrαGΛsymmγtryGoθGmrγψψT±ΛnGψγptonGpΛπrsGπnGppGΥoψψπsπonsGΛtG⁰oormuψΛcGsγγG
tγxt−⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2016SG_^SGZY] 4.2 13

167 vγΛsurγmγntGoθGγxΥψusπvγG´ pνotoproαuΥtπonGπnGuψtrΛpγrπpνγrΛψGpyΞGΥoψψπsπonsGΛtUGEuropeanuPhysicalu
JournaluCSG2019SG_bSG_WY 4.2 13

166 yroΞπnμGΥoψorGΥoνγrγnΥγGγθθγΥtsGπnGppGΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG
2014SG_[SGYbWX 4.2 13

165 nvπαγnΥγGθorGsTΥνΛnnγψGsπnμψγTtopTquΛrτGproαuΥtπonGπnGγvγntsGwπtνGonγGΥνΛrμγαGψγptonGΛnαGtwoGσγtsG
ΛtGlmoUGPhysicaluReviewuLettersSG2014SGXXYSGYZXaW[ 7.4 13

164 |γΛrΥνGθorGΛGθγrmπopνoΞπΥGqπμμsGΞosonGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG_GPG}γ–UGJournaluofuHighuEnergyu
PhysicsSG2012SGYWXYSGX 5.4 13

163
vγΛsurγmγntGoθGtνγGπnΥψusπvγGproαuΥtπonGΥrossGsγΥtπonsGθorGθorwΛrαGσγtsGΛnαGθorGαπσγtGγvγntsGwπtνG
onγGθorwΛrαGΛnαGonγGΥγntrΛψGσγtGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG_GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG
2012SGYWXYSGX

5.4 13

162 vγΛsurγmγntGoθGtνγGmΛssGαπθθγrγnΥγGΞγtwγγnGtopGΛnαGΛntπtopGquΛrτsUGJournaluofuHighuEnergyu
PhysicsSG2012SGYWXYSGX 5.4 13

161
vγΛsurγmγntGoθGOνΞoxG{t}{ΞΛr{νΞoxG{t}}}PGnormΛψπsγαGmuψtπTαπθθγrγntπΛψGΥrossGsγΥtπonsGπnGO{tγxtG
{p}}{tγxtG{p}}GPGΥoψψπsπonsGΛtGOsqrt{s}fXZS{tγxtG{}γ–}}GPSGΛnαGsπmuψtΛnγousGαγtγrmπnΛtπonGoθGtνγGstronμG
ΥoupψπnμGstrγnμtνSGtopGquΛrτGpoψγGmΛssSGΛnαGpΛrtonGαπstrπΞutπonGθunΥtπonsUGEuropeanuPhysicalu
JournaluCSG2020SGaWSGX

4.2 13

160 mγΥomposπnμGtrΛnsvγrsγGmomγntumGΞΛψΛnΥγGΥontrπΞutπonsGθorGquγnΥνγαGσγtsGπnGyΞyΞGΥoψψπsπonsGΛtGOG
sqrt{s≥{mΛtνrm{w}dmΛtνrm{w}}}fYU_^GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 13

159 |γΛrΥνGθorGOGmΛtνrm{t}ovγrψπnγ{mΛtνrm{t}}mΛtνrm{q}GPGproαuΥtπonGπnGtνγGΛψψTσγtGθπnΛψGstΛtγGπnG
protonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2018SGYWXaSGX 5.4 13

OscarzGonzalezzLopez

18



158 vγΛsurγmγntGoθGtνγGtopGquΛrτGmΛssGwπtνGψγptonRσγtsGθπnΛψGstΛtγsGusπnμGΥoψψπsπonsGΛtUGEuropeanu
PhysicaluJournaluCSG2018SG_aSGabX 4.2 13

157 |γΛrΥνGθorGαΛrτGmΛttγrGproαuΥγαGπnGΛssoΥπΛtπonGwπtνGΛGqπμμsGΞosonGαγΥΛyπnμGtoGΛGpΛπrGoθGΞottomG
quΛrτsGπnGprotonTprotonGΥoψψπsπonsGΛtUGEuropeanuPhysicaluJournaluCSG2019SG_bSGYaW 4.2 12

156 |γΛrΥνGθorGαπrγΥtGtopGsquΛrτGpΛπrGproαuΥtπonGπnGγvγntsGwπtνGonγGψγptonSGσγtsSGΛnαGmπssπnμGtrΛnsvγrsγG
momγntumGΛtGXZG}γ–GwπtνGtνγGlv|GγxpγrπmγntUGJournaluofuHighuEnergyuPhysicsSG2020SGYWYWSGX 5.4 12

155
vγΛsurγmγntGoθGtνγGproαuΥtπonGΥrossGsγΥtπonGθorGOGmΛtνrm{µ}μΛmmΛGtoGnuGovγrψπnγ{nu}μΛmmΛGPGπnG
ppGΥoψψπsπonsGΛtGOGsqrt{s}GfG_GPG}γ–GΛnαGψπmπtsGonGµµ˛‡GΛnαGµ˛‡˛‡GtrπpψγGμΛuμγGΞosonGΥoupψπnμsUGJournaluofu
HighuEnergyuPhysicsSG2013SGYWXZSGX

5.4 12

154 |γΛrΥνGθorGνγΛvyGquΛrτsGαγΥΛyπnμGπntoGΛGtopGquΛrτGΛnαGΛG GorGµGΞosonGusπnμGψγptonGRGσγtsGγvγntsGπnG
ppGΥoψψπsπonsGΛtGOGsqrt{s}f_GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2013SGYWXZSGX 5.4 12

153 |γΛrΥνGθorGtopGquΛrτGαγΥΛysGvπΛGqπμμsTΞosonTmγαπΛtγαGθψΛvorTΥνΛnμπnμGnγutrΛψGΥurrγntsGπnGppG
ΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2017SGYWX_SGX 5.4 12

152 |γΛrΥνGθorGquΛrτGΥomposπtγnγssGπnGαπσγtGΛnμuψΛrGαπstrπΞutπonsGθromGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG_{G}GPG
}γ–UGJournaluofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 12

151 |γΛrΥνGθorGtνπrαTμγnγrΛtπonGψγptoquΛrτsGΛnαGsΥΛψΛrGΞottomGquΛrτsGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}f_d}γ–G
PUGJournaluofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 12

150 ~pαΛtγαGsγΛrΥνGθorGtνγGstΛnαΛrαGmoαγψGqπμμsGΞosonGπnGγvγntsGwπtνGσγtsGΛnαGmπssπnμGtrΛnsvγrsγG
γnγrμyGusπnμGtνγGθuψψGlmoGαΛtΛGsγtUGPhysicaluReviewuDSG2013SGa_SG 4.9 12

149 |γΛrΥνGθorGψπμνtGrγsonΛnΥγsGαγΥΛyπnμGπntoGpΛπrsGoθGmuonsGΛsGΛGsπμnΛψGoθGnγwGpνysπΥsUGJournaluofuHighu
EnergyuPhysicsSG2011SGYWXXSGX 5.4 12

148 |tuαπγsGoθGΛnαGmγsonsGπnΥψuαπnμGtνγGoΞsγrvΛtπonGoθGtνγGαγΥΛyGπnGprotonTprotonGΥoψψπsπonsGΛtUG
EuropeanuPhysicaluJournaluCSG2018SG_aSGbZb 4.2 12

147 yνγnomγnoψoμπΥΛψGv||vGπntγrprγtΛtπonGoθGlv|GsγΛrΥνγsGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}f_GPGΛnαGaG}γ–UG
JournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 11

146 vγΛsurγmγntGoθGσγtGmuψtπpψπΥπtyGαπstrπΞutπonsGπnG⁰oormuψΛcGsγγGtγxt−GproαuΥtπonGπnGppGΥoψψπsπonsGΛtG
⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2014SG_[SGZWX[ 4.2 11

145 vγΛsurγmγntsGoθGαπθθγrγntπΛψGproαuΥtπonGΥrossGsγΥtπonsGθorGΛGµGΞosonGπnGΛssoΥπΛtπonGwπtνGσγtsGπnGppG
ΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2017SGYWX_SGX 5.4 11

144 |γΛrΥνGθorGnγwGpνysπΥsGwπtνGαπσγtGΛnμuψΛrGαπstrπΞutπonsGπnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}fXZGPG
}γ–UGJournaluofuHighuEnergyuPhysicsSG2017SGYWX_SGX 5.4 11

143 |γΛrΥνGθorGsupγrsymmγtryGπnGtνγGvγΥtorTΞosonGθusπonGtopoψoμyGπnGprotonTprotonGΥoψψπsπonsGΛtGOG
sqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2015SGYWX]SGX 5.4 11

142 vγΛsurγmγntGoθGπnαπrγΥtGlyTvπoψΛtπnμGΛsymmγtrπγsGπnGmWTgtRtâ��GΛnαGmWTgˇ�Rˇ�â��GαγΥΛysGΛtGlmoUGPhysicalu
ReviewuDSG2014SGbWSG 4.9 11

141 vγΛsurγmγntGoθGkOtTg ΞPVkOtTg qPGπnGtopTquΛrτTpΛπrGαγΥΛysGusπnμGαπψγptonGγvγntsGΛnαGtνγGθuψψGlmoG
{unGrrGαΛtΛGsγtUGPhysicaluReviewuLettersSG2014SGXXYSGYYXaWX 7.4 11

(2014-2018)

19



140 vγΛsurγmγntGoθGtνγGunαγrψyπnμGγvγntGΛΥtπvπtyGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfGWUbGPGΛnαG_G}γ–GwπtνGtνγG
novγψGσγtTΛrγΛVmγαπΛnGΛpproΛΥνUGJournaluofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 11

139 oorwΛrαGγnγrμyGθψowSGΥγntrΛψGΥνΛrμγαTpΛrtπΥψγGmuψtπpψπΥπtπγsSGΛnαGpsγuαorΛpπαπtyGμΛpsGπnG GΛnαGµG
ΞosonGγvγntsGθromGppGΥoψψπsπonsGΛtGOsqrt{s}fG_PG}γ–UGEuropeanuPhysicaluJournaluCSG2012SG_YSGX 4.2 11

138 |γΛrΥνGθorGtνγGstΛnαΛrαGmoαγψGqπμμsGΞosonGπnGtνγGqGTgGµµGTgGâ��Râ��â�� ˇ�Rˇ�â��GαγΥΛyGΥνΛnnγψGπnGppGΥoψψπsπonsGΛtG
OGsqrtG{s}GfG{_}d{tγxt{}γ–}}GPUGJournaluofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 11

137 vγΛsurγmγntGoθGtνγGtopTquΛrτGpΛπrTproαuΥtπonGΥrossGsγΥtπonGπnGγvγntsGwπtνGtwoGψγptonsGΛnαG
ΞottomTquΛrτGσγtsGusπnμGtνγGθuψψGlmoGαΛtΛGsγtUGPhysicaluReviewuDSG2013SGaaSG 4.9 11

136 }opTquΛrτGmΛssGmγΛsurγmγntGπnGγvγntsGwπtνGσγtsGΛnαGmπssπnμGtrΛnsvγrsγGγnγrμyGusπnμGtνγGθuψψGlmoG
αΛtΛGsγtUGPhysicaluReviewuDSG2013SGaaSG 4.9 11

135 vγΛsurγmγntsGoθGαπθθγrγntπΛψGµGΞosonGproαuΥtπonGΥrossGsγΥtπonsGπnGprotonTprotonGΥoψψπsπonsGΛtGOG
sqrt{s}GPGfGXZG}γ–UGJournaluofuHighuEnergyuPhysicsSG2019SGYWXbSGX 5.4 11

134 yγrθormΛnΥγGoθGtνγGrγΥonstruΥtπonGΛnαGπαγntπθπΥΛtπonGoθGνπμνTmomγntumGmuonsGπnGprotonTprotonG
ΥoψψπsπonsGΛtGâ��sGfGXZG}γ–UGJournaluofuInstrumentationSG2020SGX]SGyWYWY_TyWYWY_ 1 11

133 |γΛrΥνGθorGµ˛‡GrγsonΛnΥγsGusπnμGψγptonπΥGΛnαGνΛαronπΥGθπnΛψGstΛtγsGπnGprotonTprotonGΥoψψπsπonsGΛtGOG
sqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2018SGYWXaSGX 5.4 11

132
vγΛsurγmγntsGoθGtνγGppGTgG µGπnΥψusπvγGΛnαGαπθθγrγntπΛψGproαuΥtπonGΥrossGsγΥtπonsGΛnαGΥonstrΛπntsG
onGΥνΛrμγαGΛnomΛψousGtrπpψγGμΛuμγGΥoupψπnμsGΛtGOGsqrt{s}GPGfGXZG}γ–UGJournaluofuHighuEnergyuPhysicsSG
2019SGYWXbSGX

5.4 10

131 vγΛsurγmγntGoθGtνγGtrΛnsvγrsγGmomγntumGspγΥtrumGoθGtνγGqπμμsGΞosonGproαuΥγαGπnGppGΥoψψπsπonsG
ΛtGOGsqrt{s}faGPG}γ–GusπnμGqGTgG  GαγΥΛysUGJournaluofuHighuEnergyuPhysicsSG2017SGYWX_SGX 5.4 10

130 |γΛrΥνGθorGγxΥπtγαGψγptonsGπnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyu
PhysicsSG2016SGYWX^SGX 5.4 10

129
vγΛsurγmγntGoθGtνγGνΛαronπΥGΛΥtπvπtyGπnGγvγntsGwπtνGΛGµGΛnαGtwoGσγtsGΛnαGγxtrΛΥtπonGoθGtνγGΥrossG
sγΥtπonGθorGtνγGγψγΥtrowγΛτGproαuΥtπonGoθGΛGµGwπtνGtwoGσγtsGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}f_GPG}γ–UG
JournaluofuHighuEnergyuPhysicsSG2013SGYWXZSGX

5.4 10

128 |γΛrΥνGθorGpνysπΥsGΞγyonαGtνγGstΛnαΛrαGmoαγψGπnGγvγntsGwπtνGψγptonsSGσγtsSGΛnαGψΛrμγGtrΛnsvγrsγG
momγntumGπmΞΛψΛnΥγGπnGppGΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2013SG_ZSGY[bZ4.2 10

127 |γΛrΥνGθorGΛssoΥπΛtγαGproαuΥtπonGoθGΛGµGΞosonGwπtνGΛGsπnμψγGtopGquΛrτGΛnαGθorGtµGθψΛvourTΥνΛnμπnμG
πntγrΛΥtπonsGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2017SGYWX_SGX 5.4 10

126 vγΛsurγmγntGoθGtνγGsπnμψγGtopGquΛrτGproαuΥtπonGΥrossGsγΥtπonGΛnαG|–tΞ|GπnGγvγntsGwπtνGonγGΥνΛrμγαG
ψγptonSGψΛrμγGmπssπnμGtrΛnsvγrsγGγnγrμySGΛnαGσγtsGΛtGlmoUGPhysicaluReviewuLettersSG2014SGXXZSGY^XaW[ 7.4 10

125 |tuαyGoθGtopGquΛrτGproαuΥtπonGΛnαGαγΥΛysGπnvoψvπnμGΛGtΛuGψγptonGΛtGlmoGΛnαGψπmπtsGonGΛGΥνΛrμγαG
qπμμsGΞosonGΥontrπΞutπonUGPhysicaluReviewuDSG2014SGabSG 4.9 10

124 |γΛrΥνGθorGnγwGpνysπΥsGwπtνGψonμTψπvγαGpΛrtπΥψγsGαγΥΛyπnμGtoGpνotonsGΛnαGmπssπnμGγnγrμyGπnGppG
ΥoψψπsπonsGΛtGOGsqrt{s}f_GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 10

123 |γΛrΥνGθorGsupγrsymmγtryGπnGγvγntsGwπtνGΛGψγptonSGΛGpνotonSGΛnαGψΛrμγGmπssπnμGtrΛnsvγrsγGγnγrμyGπnG
ppGΥoψψπsπonsGΛtGOGsqrtG{s}GfG_GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2011SGYWXXSGX 5.4 10
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122 |γΛrΥνGθorGtνγGΛssoΥπΛtγαGproαuΥtπonGoθGΛGqπμμsGΞosonGwπtνGΛGsπnμψγGtopGquΛrτGπnGprotonTprotonG
ΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 10

121
vγΛsurγmγntsGoθGαπθθγrγntπΛψGΥrossGsγΥtπonsGoθGtopGquΛrτGpΛπrGproαuΥtπonGΛsGΛGθunΥtπonGoθGτπnγmΛtπΥG
γvγntGvΛrπΛΞψγsGπnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2018
SGYWXaSGX

5.4 10

120 |γΛrΥνGθorGαΛrτGmΛttγrGπnGprotonTprotonGΥoψψπsπonsGΛtGaG}γ–GwπtνGmπssπnμGtrΛnsvγrsγGmomγntumGΛnαG
vγΥtorGΞosonGtΛμμγαGσγtsUGJournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 9

119 jzπmutνΛψGαγΥorrγψΛtπonGoθGσγtsGwπαγψyGsγpΛrΛtγαGπnGrΛpπαπtyGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}f_GPG}γ–UG
JournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 9

118 |γΛrΥνGθorGγψγΥtrowγΛτGproαuΥtπonGoθGΛGvγΥtorTψπτγGquΛrτGαγΥΛyπnμGtoGΛGtopGquΛrτGΛnαGΛGqπμμsGΞosonG
usπnμGΞoostγαGtopoψoμπγsGπnGθuψψyGνΛαronπΥGθπnΛψGstΛtγsUGJournaluofuHighuEnergyuPhysicsSG2017SGYWX_SGX 5.4 9

117
vγΛsurγmγntGoθGγψγΥtrowγΛτTπnαuΥγαGproαuΥtπonGoθG ˛‡GwπtνGtwoGσγtsGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}faGPG
}γ–GΛnαGΥonstrΛπntsGonGΛnomΛψousGquΛrtπΥGμΛuμγGΥoupψπnμsUGJournaluofuHighuEnergyuPhysicsSG2017SG
YWX_SGX

5.4 9

116 oπrstGsγΛrΥνGθorGγxotπΥGµGkosonGαγΥΛysGπntoGpνotonsGΛnαGnγutrΛψGpπonsGπnGνΛαronGΥoψψπsπonsUGPhysicalu
ReviewuLettersSG2014SGXXYSGXXXaWZ 7.4 9

115 |γΛrΥνGθorGsTΥνΛnnγψGsπnμψγTtopTquΛrτGproαuΥtπonGπnGγvγntsGwπtνGmπssπnμGγnγrμyGpψusGσγtsGπnGppG
ΥoψψπsπonsGΛtGsqrt⁰s−GfGXUb^G}γ–UGPhysicaluReviewuLettersSG2014SGXXYSGYZXaW] 7.4 9

114 vγΛsurγmγntGoθGtνγGmΛssGαπθθγrγnΥγGΞγtwγγnGtopGΛnαGΛntπtopGquΛrτsUGPhysicaluReviewuDSG2013SGa_SG 4.9 9

113
|γΛrΥνGθorGψγptonGθψΛvourGvπoψΛtπnμGαγΥΛysGoθGνγΛvyGrγsonΛnΥγsGΛnαGquΛntumGΞψΛΥτGνoψγsGtoGΛnG
⁰oormuψΛcGsγγGtγxt−GpΛπrGπnGprotonTprotonGΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournalu
CSG2016SG_^SGZX_

4.2 9

112 |γΛrΥνGθorGΞψΛΥτGνoψγsGΛnαGspνΛψγronsGπnGνπμνTmuψtπpψπΥπtyGθπnΛψGstΛtγsGπnGprotonTprotonGΥoψψπsπonsGΛtGOG
sqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2018SGYWXaSGX 5.4 9

111 vγΛsurγmγntGoθGtopGquΛrτGpΛπrGproαuΥtπonGπnGΛssoΥπΛtπonGwπtνGΛGµGΞosonGπnGprotonTprotonGΥoψψπsπonsG
ΛtGOGsqrt{mΛtνrm{s}}GPGfGXZG}γ–UGJournaluofuHighuEnergyuPhysicsSG2020SGYWYWSGX 5.4 8

110 |γΛrΥνGθorGsGΥνΛnnγψGsπnμψγGtopGquΛrτGproαuΥtπonGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}f_GPGΛnαGaG}γ–UGJournaluofu
HighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 8

109 |γΛrΥνGθorGαΛrτGmΛttγrGproαuΥγαGπnGΛssoΥπΛtπonGwπtνGΛGsπnμψγGtopGquΛrτGorGΛGtopGquΛrτGpΛπrGπnG
protonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2019SGYWXbSGX 5.4 8

108 |γΛrΥνGθorGsπnμψγGproαuΥtπonGoθGvγΥtorTψπτγGquΛrτsGαγΥΛyπnμGtoGΛGµGΞosonGΛnαGΛGtopGorGΛGΞottomG
quΛrτGπnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2017SGYWX_SGX 5.4 8

107 vγΛsurγmγntGoθGtνγGtopGquΛrτGmΛssGusπnμGsπnμψγGtopGquΛrτGγvγntsGπnGprotonTprotonGΥoψψπsπonsGΛtG
⁰oormuψΛcGsγγGtγxt−´ }γ–UGEuropeanuPhysicaluJournaluCSG2017SG__SGZ][ 4.2 8

106 vγΛsurγmγntGoθGtνγGtrπpψγTαπθθγrγntπΛψGαπσγtGΥrossGsγΥtπonGπnGprotonTprotonGΥoψψπsπonsGΛtGΛnαG
ΥonstrΛπntsGonGpΛrtonGαπstrπΞutπonGθunΥtπonsUGEuropeanuPhysicaluJournaluCSG2017SG__SG_[^ 4.2 8

105 |tuαyGoθGtνγGγnγrμyGαγpγnαγnΥγGoθGtνγGunαγrψyπnμGγvγntGπnGprotonTΛntπprotonGΥoψψπsπonsUGPhysicalu
ReviewuDSG2015SGbYSG 4.9 8

(2015-2016)
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104 yγrθormΛnΥγGstuαyGoθGtνγGlv|GΞΛrrγψGrγsπstπvγGpψΛtγGΥνΛmΞγrsGwπtνGΥosmπΥGrΛysUGJournaluofu
InstrumentationSG2010SG]SG}WZWX_T}WZWX_ 1 8

103 jψπμnmγntGoθGtνγGlv|GmuonGsystγmGwπtνGΥosmπΥTrΛyGΛnαGΞγΛmTνΛψoGmuonsUGJournaluofu
InstrumentationSG2010SG]SG}WZWYWT}WZWYW 1 8

102 vγΛsurγmγntGoθGtνγGunαγrψyπnμGγvγntGΛΥtπvπtyGπnGπnΥψusπvγGµGΞosonGproαuΥtπonGπnGprotonTprotonG
ΥoψψπsπonsGΛtGOGsqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2018SGYWXaSGX 5.4 8

101 |γΛrΥνGθorGγψγΥtrowγΛτGproαuΥtπonGoθGΥνΛrμπnosGπnGθπnΛψGstΛtγsGwπtνGtwoGˇ�GψγptonsGπnGppGΥoψψπsπonsGΛtGOG
sqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2017SGYWX_SGX 5.4 7

100 vγΛsurγmγntGoθGtνγGproαuΥtπonGΥrossGsγΥtπonGoθGΛG ´ ΞosonGπnGΛssoΥπΛtπonGwπtνGtwoGΞGσγtsGπnGppG
ΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2017SG__SGbY 4.2 7

99 vγΛsurγmγntGoθGtνγGγnγrμyGαγnsπtyGΛsGΛGθunΥtπonGoθGpsγuαorΛpπαπtyGπnGprotonâ��protonGΥoψψπsπonsGΛtG
Osqrt{s}GfXZStγxtG{}γ–}GPUGEuropeanuPhysicaluJournaluCSG2019SG_bSGX 4.2 7

98 |γΛrΥνGθorGνγΛvyGrγsonΛnΥγsGαγΥΛyπnμGπntoGtwoGqπμμsGΞosonsGorGπntoGΛGqπμμsGΞosonGΛnαGΛG GorGµG
ΞosonGπnGprotonTprotonGΥoψψπsπonsGΛtGXZG}γ–UGJournaluofuHighuEnergyuPhysicsSG2019SGYWXbSGX 5.4 7

97 vγΛsurγmγntGoθGαπθθγrγntπΛψGproαuΥtπonGΥrossGsγΥtπonsGθorGµV˛‡QGΞosonsGπnGΛssoΥπΛtπonGwπtνGσγtsGπnG
pp´flGΥoψψπsπonsGΛtGsfXUb^GG}γ–UGPhysicaluReviewuDSG2015SGbXSG 4.9 7

96 |γΛrΥνGθorGαΛrτGmΛttγrGpΛrtπΥψγsGproαuΥγαGπnGΛssoΥπΛtπonGwπtνGΛGqπμμsGΞosonGπnGprotonTprotonG
ΥoψψπsπonsGΛtGOGsqrt{mΛtνrm{s}}GPGfGXZG}γ–UGJournaluofuHighuEnergyuPhysicsSG2020SGYWYWSGX 5.4 7

95 |γΛrΥνGθorGsupγrsymmγtryGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}fXZGPG}γ–GπnGtνγGsπnμψγTψγptonGθπnΛψGstΛtγGusπnμG
tνγGsumGoθGmΛssγsGoθGψΛrμγTrΛαπusGσγtsUGJournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 7

94 vγΛsurγmγntGoθGtopGquΛrτGpoψΛrπsΛtπonGπnGtTΥνΛnnγψGsπnμψγGtopGquΛrτGproαuΥtπonUGJournaluofuHighu
EnergyuPhysicsSG2016SGYWX^SGX 5.4 7

93 vγΛsurγmγntGoθGtνγGµ˛‡GproαuΥtπonGΥrossGsγΥtπonGπnGppGΥoψψπsπonsGΛtGaG}γ–GΛnαGsγΛrΥνGθorGΛnomΛψousG
trπpψγGμΛuμγGΞosonGΥoupψπnμsUGJournaluofuHighuEnergyuPhysicsSG2015SGYWX]SGX 5.4 7

92 vγΛsurγmγntGoθGtνγGtopTquΛrτGmΛssGπnGtνγGΛψψTνΛαronπΥGΥνΛnnγψGusπnμGtνγGθuψψGlmoGαΛtΛGsγtUGPhysicalu
ReviewuDSG2014SGbWSG 4.9 7

91 vγΛsurγmγntGoθGtνγGµµGproαuΥtπonGΥrossGsγΥtπonGusπnμGtνγGθuψψGlmoGrrGαΛtΛGsγtUGPhysicaluReviewuDSG
2014SGabSG 4.9 7

90
|γΛrΥνGθorGnγwGpνysπΥsGπnGθπnΛψGstΛtγsGwπtνGtwoGopposπtγTsπμnSGsΛmγTθψΛvorGψγptonsSGσγtsSGΛnαGmπssπnμG
trΛnsvγrsγGmomγntumGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2016SG
YWX^SGX

5.4 7

89 |γΛrΥνGθorGαΛrτGmΛttγrGproαuΥγαGπnGΛssoΥπΛtπonGwπtνGΛGψγptonπΥΛψψyGαγΥΛyπnμGΞosonGπnGprotonTprotonG
ΥoψψπsπonsGΛtUGEuropeanuPhysicaluJournaluCSG2021SGaXSGXZ 4.2 7

88
|γΛrΥνGθorGνγΛvyGrγsonΛnΥγsGαγΥΛyπnμGπntoGΛGvγΥtorGΞosonGΛnαGΛGqπμμsGΞosonGπnGθπnΛψGstΛtγsGwπtνG
ΥνΛrμγαGψγptonsSGnγutrπnosGΛnαGΞGquΛrτsGΛtGOGsqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2018SG
YWXaSGX

5.4 7

87 |γΛrΥνGθorGΛGνγΛvyGrγsonΛnΥγGαγΥΛyπnμGπntoGΛGµGΞosonGΛnαGΛGµGorG GΞosonGπnGYâ��YqGθπnΛψGstΛtγsGΛtGOG
sqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2018SGYWXaSGX 5.4 7
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86 |γΛrΥνGθorGαΛrτGmΛttγrGproαuΥγαGπnGΛssoΥπΛtπonGwπtνGΛGqπμμsGΞosonGαγΥΛyπnμGtoG˛‡˛‡GorGˇ�GRˇ�Gâ��GΛtGOG
sqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2018SGYWXaSGX 5.4 7

85 yrγΥπsπonGψumπnosπtyGmγΛsurγmγntGπnGprotonTprotonGΥoψψπsπonsGΛtGπnGYWX]GΛnαGYWX^GΛtGlv|UG
EuropeanuPhysicaluJournaluCSG2021SGaXSGaWW 4.2 7

84 vγΛsurγmγntGoθGtνγGunαγrψyπnμGγvγntGΛΥtπvπtyGusπnμGΥνΛrμγαTpΛrtπΥψγGσγtsGπnGprotonTprotonG
ΥoψψπsπonsGΛtGOGsqrt{s}fYU_^GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2015SGYWX]SGX 5.4 6

83 vπxγαGνπμνγrTorαγrGΛnπsotropπΥGθψowGΛnαGnonψπnγΛrGrγsponsγGΥoγθθπΥπγntsGoθGΥνΛrμγαGpΛrtπΥψγsGπnG
ΥoψψπsπonsGΛtGΛnαG]UWYUGEuropeanuPhysicaluJournaluCSG2020SGaWSG]Z[ 4.2 6

82 vγΛsurγmγntGoθGtνγGkΥ´–GproαuΥtπonGΥrossGsγΥtπonGπnGpp´flGΥoψψπsπonsGΛtGsfXUb^GG}γ–UGPhysicaluReviewuDSG
2016SGbZSG 4.9 6

81 vγΛsurγmγntGoθGtνγGθorwΛrαâ��ΞΛΥτwΛrαGΛsymmγtryGoθGtopTquΛrτGΛnαGΛntπquΛrτGpΛπrsGusπnμGtνγGθuψψG
lmoG{unGrrGαΛtΛGsγtUGPhysicaluReviewuDSG2016SGbZSG 4.9 6

80 vγΛsurγmγntGoθGαπσγtGΛzπmutνΛψGαγΥorrγψΛtπonGπnGpp´ ΥoψψπsπonsGΛtG⁰oormuψΛcGsγγGtγxt−UGEuropeanu
PhysicaluJournaluCSG2016SG_^SG]Z^ 4.2 6

79 |γΛrΥνGθorGtνγGstΛnαΛrαGmoαγψGqπμμsGΞosonGproαuΥγαGπnGΛssoΥπΛtπonGwπtνG GΛnαGµGΞosonsGπnGppG
ΥoψψπsπonsGΛtGOGsqrt{s}f_GP}γ–UGJournaluofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 6

78 |γΛrΥνγsGθorGtνγGqπμμsGΞosonGαγΥΛyπnμGtoG R â��Tgâ��R˛‰â��â�� ˛‰ ´flGwπtνGtνγGlmoGrrGαγtγΥtorUGPhysicaluReviewu
DSG2013SGaaSG 4.9 6

77 yγrθormΛnΥγGoθGtνγGlv|GαrπθtGtuΞγGΥνΛmΞγrsGwπtνGΥosmπΥGrΛysUGJournaluofuInstrumentationSG2010SG]SG}WZWX]T}WZWX]1 6

76 |γΛrΥνGθorGtνγGΛssoΥπΛtγαGproαuΥtπonGoθGtνγGqπμμsGΞosonGwπtνGΛGtopTquΛrτGpΛπrG2014SGYWX[SGX 6

75 |γΛrΥνGθorGαπrγΥtGpΛπrGproαuΥtπonGoθGsΥΛψΛrGtopGquΛrτsGπnGtνγGsπnμψγTGΛnαGαπψγptonGΥνΛnnγψsGπnG
protonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 6

74 vγΛsurγmγntGoθGtνγGαπθθγrγntπΛψGmrγψψT±ΛnGΥrossGsγΥtπonGπnGprotonTprotonGΥoψψπsπonsGΛtGOG
sqrt{mΛtνrm{s}}GPGfGXZG}γ–UGJournaluofuHighuEnergyuPhysicsSG2019SGYWXbSGX 5.4 6

73 |γΛrΥνGθorGαγΥΛysGoθGstoppγαGγxotπΥGψonμTψπvγαGpΛrtπΥψγsGproαuΥγαGπnGprotonTprotonGΥoψψπsπonsGΛtGOG
sqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2018SGYWXaSGX 5.4 6

72 |γΛrΥνGθorGΛGνγΛvyGrγsonΛnΥγGαγΥΛyπnμGπntoGΛGµGΞosonGΛnαGΛGvγΥtorGΞosonGπnGtνγGOGnuG
ovγrψπnγ{nu}mΛtνrm{q}ovγrψπnγ{mΛtνrm{q}}GPGθπnΛψGstΛtγUGJournaluofuHighuEnergyuPhysicsSG2018SGYWXaSGX 5.4 6

71 |γΛrΥνGθorGproαuΥtπonGoθGΛnG˛¥OX|PGmγsonGπnGΛssoΥπΛtπonGwπtνGΛG GorGµGΞosonGusπnμGtνγGθuψψGXUb^G}γ–G
pp´flGΥoψψπsπonGαΛtΛGsγtGΛtGlmoUGPhysicaluReviewuDSG2015SGbXSG 4.9 5

70 vγΛsurγmγntGoθGtνγGmΛssGoθGtνγGtopGquΛrτGπnGαγΥΛysGwπtνGΛGsVˇ�GmγsonGπnGppGΥoψψπsπonsGΛtGaG}γ–UG
JournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 5

69 |γΛrΥνGθorG{γsonΛnΥγsGmγΥΛyπnμGtoG}opGΛnαGkottomGzuΛrτsGwπtνGtνγGlmoGnxpγrπmγntUGPhysicalu
ReviewuLettersSG2015SGXX]SGW^XaWX 7.4 5
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68 rnvΛrπΛntTmΛssGαπstrπΞutπonGoθGσγtGpΛπrsGproαuΥγαGπnGΛssoΥπΛtπonGwπtνGΛG GΞosonGπnGpp´flGΥoψψπsπonsGΛtG
sfXUb^GG}γ–GusπnμGtνγGθuψψGlmoG{unGrrGαΛtΛGsγtUGPhysicaluReviewuDSG2014SGabSG 4.9 5

67 yroαuΥtπonGoθGt|WSGtQ´–OabYPGΛnαGhWOXWYWPGπnGmπnπmumGΞπΛsGγvγntsGΛnαGt|WGΛnαG˛�WGπnGσγtsGπnGpp´flG
ΥoψψπsπonsGΛtGsfXUb^GG}γ–UGPhysicaluReviewuDSG2013SGaaSG 4.9 5

66 yγrθormΛnΥγGoθGlv|GνΛαronGΥΛψorπmγtγrGtπmπnμGΛnαGsynΥνronπzΛtπonGusπnμGtγstGΞγΛmSGΥosmπΥGrΛySG
ΛnαGuqlGΞγΛmGαΛtΛUGJournaluofuInstrumentationSG2010SG]SG}WZWXZT}WZWXZ 1 5

65 vγΛsurγmγntGoθGγnγrμyGθψowGΛtGψΛrμγGpsγuαorΛpπαπtπγsGπnGppGΥoψψπsπonsGΛtGOGsqrtG{s}GfGWU{b}GPGΛnαG_G
}γ–G2011SGYWXXSGX 5

64 vγΛsurγmγntsGoθGproαuΥtπonGΥrossGsγΥtπonsGΛnαGΥonstrΛπntsGonGΛnomΛψousGtrπpψγGμΛuμγGΥoupψπnμsG
ΛtUGEuropeanuPhysicaluJournaluCSG2021SGaXSGYWW 4.2 5

63 vγΛsurγmγntGoθGtνγGqπμμsGΞosonGproαuΥtπonGrΛtγGπnGΛssoΥπΛtπonGwπtνGtopGquΛrτsGπnGθπnΛψGstΛtγsGwπtνG
γψγΥtronsSGmuonsSGΛnαGνΛαronπΥΛψψyGαγΥΛyπnμGtΛuGψγptonsGΛtUGEuropeanuPhysicaluJournaluCSG2021SGaXSGZ_a 4.2 5

62 vγΛsurγmγntsGoθGproαuΥtπonGΥrossGsγΥtπonsGoθGtνγGqπμμsGΞosonGπnGtνγGθourTψγptonGθπnΛψGstΛtγGπnG
protonTprotonGΥoψψπsπonsGΛtUGEuropeanuPhysicaluJournaluCSG2021SGaXSG[aa 4.2 5

61 |γΛrΥνGθorGtopGsquΛrτGpΛπrGproαuΥtπonGusπnμGαπψγptonGθπnΛψGstΛtγsGπnGΥoψψπsπonGαΛtΛGΥoψψγΥtγαGΛtUG
EuropeanuPhysicaluJournaluCSG2021SGaXSGZ 4.2 5

60 vγΛsurγmγntGoθGtνγGΥrossGsγΥtπonGπnGppGΥoψψπsπonsGΛtGΛnαGvΛψπαΛtπonGoθGψγptonGΛnΛψysπsGtγΥνnπquγsUG
EuropeanuPhysicaluJournaluCSG2018SG_aSG_Wa 4.2 5

59 |γΛrΥνGθorGtνγGpΛπrGproαuΥtπonGoθGψπμνtGtopGsquΛrτsGπnGtνγGγ´–˛…hGθπnΛψGstΛtγGπnGprotonTprotonGΥoψψπsπonsG
ΛtGOGsqrt{s}fXZGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2019SGYWXbSGX 5.4 4

58 |tuαyGoθGtνγGunαγrψyπnμGγvγntGπnGtopGquΛrτGpΛπrGproαuΥtπonGπnGΥoψψπsπonsGΛtGXZUGEuropeanuPhysicalu
JournaluCSG2019SG_bSGXYZ 4.2 4

57 mπstrπΞutπonsGoθGtopoψoμπΥΛψGoΞsγrvΛΞψγsGπnGπnΥψusπvγGtνrγγTGΛnαGθourTσγtGγvγntsGπnGppGΥoψψπsπonsGΛtG
⁰oormuψΛcGsγγGtγxt−⁰oormuψΛcGsγγGtγxt−UGEuropeanuPhysicaluJournaluCSG2015SG_]SGZWY 4.2 4

56 |γΛrΥνGθorGνπμνTmΛssGµ˛‡GrγsonΛnΥγsGπnGγRγâ��˛‡GΛnαG˛…GRG˛…Gâ��˛‡GθπnΛψGstΛtγsGπnGprotonTprotonGΥoψψπsπonsGΛtGOG
sqrt{s}faGPGΛnαGXZG}γ–UGJournaluofuHighuEnergyuPhysicsSG2017SGYWX_SGX 5.4 4

55 |γΛrΥνGθorGlyGvπoψΛtπonGπnGOGtovγrψπnγ{t}GPGproαuΥtπonGΛnαGαγΥΛyGπnGprotonTprotonGΥoψψπsπonsGΛtGOG
sqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2017SGYWX_SGX 5.4 4

54 vγΛsurγmγntGoθGtνγGtopTquΛrτGmΛssGπnGtνγGtt´flGαπψγptonGΥνΛnnγψGusπnμGtνγGθuψψGlmoG{unGrrGαΛtΛGsγtUG
PhysicaluReviewuDSG2015SGbYSG 4.9 4

53 oπrstGmγΛsurγmγntGoθGtνγGθorwΛrαTΞΛΥτwΛrαGΛsymmγtryGπnGΞottomTquΛrτGpΛπrGproαuΥtπonGΛtGνπμνG
mΛssUGPhysicaluReviewuDSG2015SGbYSG 4.9 4

52 |γΛrΥνGθorGsupγrsymmγtryGwπtνGψπτγTsπμnGψγptonTtΛuGγvγntsGΛtGlmoUGPhysicaluReviewuLettersSG2013SG
XXWSGYWXaWY 7.4 4

51 |πμnΛturγTΞΛsγαGsγΛrΥνGθorGαγψΛyγαGpνotonsGπnGγxΥψusπvγGpνotonGpψusGmπssπnμGtrΛnsvγrsγGγnγrμyG
γvγntsGθromGpp´flGΥoψψπsπonsGwπtνGsfXUb^GG}γ–UGPhysicaluReviewuDSG2013SGaaSG 4.9 4
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50 |γΛrΥνGθorGtνγGproαuΥtπonGoθGµ GΛnαGµµGΞosonGpΛπrsGαγΥΛyπnμGπntoGΥνΛrμγαGψγptonsGΛnαGσγtsGπnGpp´flG
ΥoψψπsπonsGΛtGsfXUb^GG}γ–UGPhysicaluReviewuDSG2013SGaaSG 4.9 4

49 yγrθormΛnΥγGoθGtνγGlv|GΥΛtνoαγGstrπpGΥνΛmΞγrsGwπtνGΥosmπΥGrΛysUGJournaluofuInstrumentationSG2010SG
]SG}WZWXaT}WZWXa 1 4

48 jψπμnπnμGtνγGlv|GmuonGΥνΛmΞγrsGwπtνGtνγGmuonGΛψπμnmγntGsystγmGαurπnμGΛnGγxtγnαγαGΥosmπΥGrΛyG
runUGJournaluofuInstrumentationSG2010SG]SG}WZWXbT}WZWXb 1 4

47 vγΛsurγmγntGoθGαπθθγrγntπΛψGΥrossGsγΥtπonsGΛnαGΥνΛrμγGrΛtπosGθorGTΥνΛnnγψGsπnμψγGtopGquΛrτG
proαuΥtπonGπnGprotonTprotonGΥoψψπsπonsGΛtUGEuropeanuPhysicaluJournaluCSG2020SGaWSGZ_W 4.2 4

46 vγΛsurγmγntGoθGγψγΥtrowγΛτGproαuΥtπonGoθGΛG GΞosonGΛnαGtwoGθorwΛrαGσγtsGπnGprotonTprotonG
ΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 4

45 v~|πlcGΛGmoαγψTunspγΥπθπΥGsγΛrΥνGθorGnγwGpνysπΥsGπnGprotonTprotonGΥoψψπsπonsGΛtUGEuropeanuPhysicalu
JournaluCSG2021SGaXSG^Yb 4.2 4

44 }γvΛtronGΥonstrΛπntsGonGmoαγψsGoθGtνγGqπμμsGΞosonGwπtνGγxotπΥGspπnGΛnαGpΛrπtyGusπnμGαγΥΛysGtoG
ΞottomTΛntπΞottomGquΛrτGpΛπrsUGPhysicaluReviewuLettersSG2015SGXX[SGX]XaWY 7.4 3

43 vγΛsurγmγntGoθGtνγGsπnμψγGtopGquΛrτGproαuΥtπonGΥrossGsγΥtπonGΛnαG|–tΞ|GπnGXUb^G}γ–Gpp´flGΥoψψπsπonsG
wπtνGmπssπnμGtrΛnsvγrsγGγnγrμyGΛnαGσγtsGΛnαGθπnΛψGlmoGΥomΞπnΛtπonUGPhysicaluReviewuDSG2016SGbZSG 4.9 3

42 vγΛsurγmγntGoθGvγΥtorGΞosonGpψusGmQOYWXWPRGmγsonGproαuΥtπonGπnGp´flpGΥoψψπsπonsGΛtGsfXUb^G}γ–UG
PhysicaluReviewuDSG2016SGbZSG 4.9 3

41 vγΛsurγmγntGoθGtνγG  GΛnαG µGproαuΥtπonGΥrossGsγΥtπonGusπnμGθπnΛψGstΛtγsGwπtνGΛGΥνΛrμγαGψγptonG
ΛnαGνγΛvyTθψΛvorGσγtsGπnGtνγGθuψψGlmoG{unGrrGαΛtΛGsγtUGPhysicaluReviewuDSG2016SGb[SG 4.9 3

40 |γΛrΥνGθorGpΛπrGproαuΥtπonGoθGγxΥπtγαGtopGquΛrτsGπnGtνγGψγptonGRGσγtsGθπnΛψGstΛtγUGJournaluofuHighu
EnergyuPhysicsSG2014SGYWX[SGX 5.4 3

39 vγΛsurγmγntGoθGtνγGproαuΥtπonGΛnαGαπθθγrγntπΛψGΥrossGsγΥtπonsGoθG R â��GΞosonsGπnGΛssoΥπΛtπonGwπtνG
σγtsGπnGpp´flGΥoψψπsπonsGΛtGsfXUb^GG}γ–UGPhysicaluReviewuDSG2015SGbXSG 4.9 3

38 |tuαyGoθGνΛαronπΥGγvγntTsνΛpγGvΛrπΛΞψγsGπnGmuψtπσγtGθπnΛψGstΛtγsGπnGppGΥoψψπsπonsGΛtGOGsqrt{s}GfG_GPG}γ–UG
JournaluofuHighuEnergyuPhysicsSG2014SGYWX[SGX 5.4 3

37 vγΛsurγmγntGoθGtνγGΥrossGsγΥtπonGθorGproαuΥtπonGoθGOGΞovγrψπnγGΞG¯GPGαγΥΛyπnμGtoGmuonsGπnGppG
ΥoψψπsπonsGΛtGOGsqrtG{s}GfG_GPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2012SGYWXYSGX 5.4 3

36
vγΛsurγmγntsGoθGtνγGOmΛtνrmG{p}mΛtνrmG{p}rπμνtΛrrowGmΛtνrm{µ}mΛtνrm{µ}PGproαuΥtπonGΥrossG
sγΥtπonGΛnαGtνγGOmΛtνrm{µ}rπμνtΛrrowG[γψψGPGΞrΛnΥνπnμGθrΛΥtπonSGΛnαGΥonstrΛπntsGonGΛnomΛψousGtrπpψγG
μΛuμγGΥoupψπnμsGΛtGOsqrt{s}GfGXZStγxtG{}γ–}GPG2018SG_aSGX

3

35 lomΞπnγαGsγΛrΥνγsGθorGtνγGproαuΥtπonGoθGsupγrsymmγtrπΥGtopGquΛrτGpΛrtnγrsGπnGprotonTprotonG
ΥoψψπsπonsGΛtUGEuropeanuPhysicaluJournaluCSG2021SGaXSGb_W 4.2 3

34 vγΛsurγmγntGoθGtνγGOGtovγrψπnγ{t}GPGproαuΥtπonGΥrossGsγΥtπonGπnGtνγGαπψγptonGΥνΛnnγψGπnGppGΥoψψπsπonsG
ΛtGOGsqrt{s}GPGfGaG}γ–G2014SGYWX[SGX 3

33 vγΛsurγmγntsGoθGqπμμsGΞosonGproαuΥtπonGΥrossGsγΥtπonsGΛnαGΥoupψπnμsGπnGtνγGαπpνotonGαγΥΛyG
ΥνΛnnγψGΛtGOGsqrt{mΛtνrm{s}}GPGfGXZG}γ–UGJournaluofuHighuEnergyuPhysicsSG2021SGYWYXSGX 5.4 3

(2021-2013)

25



32 |γΛrΥνGθorGΥνΛrμγαGqπμμsGΞosonsGproαuΥγαGπnGvγΥtorGΞosonGθusπonGproΥγssγsGΛnαGαγΥΛyπnμGπntoG
vγΥtorGΞosonGpΛπrsGπnGprotonTprotonGΥoψψπsπonsGΛtUGEuropeanuPhysicaluJournaluCSG2021SGaXSG_YZ 4.2 3

31 |γΛrΥνGθorGαΛrτGmΛttγrGpΛrtπΥψγsGπnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–GusπnμGtνγGrΛzorG
vΛrπΛΞψγsUGJournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 2

30 |γΛrΥνGθorG hGTgGtΞGπnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG
2016SGYWX^SGX 5.4 2

29 |γΛrΥνGθorGtνγGproαuΥtπonGoθGΛnGγxΥπtγαGΞottomGquΛrτGαγΥΛyπnμGtoGt GπnGprotonTprotonGΥoψψπsπonsGΛtG
OGsqrt{s}faGPG}γ–UGJournaluofuHighuEnergyuPhysicsSG2016SGYWX^SGX 5.4 2

28 |γΛrΥνGθorGnγwGpνysπΥsGπnGtrπψγptonGγvγntsGΛnαGψπmπtsGonGtνγGΛssoΥπΛtγαGΥνΛrμπnoTnγutrΛψπnoG
proαuΥtπonGΛtGlmoUGPhysicaluReviewuDSG2014SGbWSG 4.9 2

27 |γΛrΥνGθorGΛGαπσγtGrγsonΛnΥγGπnGγvγntsGwπtνGσγtsGΛnαGmπssπnμGtrΛnsvγrsγGγnγrμyGπnGpp´flGΥoψψπsπonsGΛtG
sfXUb^GG}γ–UGPhysicaluReviewuDSG2013SGaaSG 4.9 2

26 lΛψπΞrΛtπonGoθGtνγGlv|GαrπθtGtuΞγGΥνΛmΞγrsGΛnαGmγΛsurγmγntGoθGtνγGαrπθtGvγψoΥπtyGwπtνGΥosmπΥGrΛysUG
JournaluofuInstrumentationSG2010SG]SG}WZWX^T}WZWX^ 1 2

25 oπnγGsynΥνronπzΛtπonGoθGtνγGlv|GmuonGαrπθtTtuΞγGψoΥΛψGtrπμμγrGusπnμGΥosmπΥGrΛysUGJournaluofu
InstrumentationSG2010SG]SG}WZWW[T}WZWW[ 1 2

24 lv|GαΛtΛGproΥγssπnμGworτθψowsGαurπnμGΛnGγxtγnαγαGΥosmπΥGrΛyGrunUGJournaluofuInstrumentationSG
2010SG]SG}WZWW^T}WZWW^ 1 2

23 |tuαyGoθGΥγntrΛψGγxΥψusπvγGproαuΥtπonGπnGprotonTprotonGΥoψψπsπonsGΛtGΛnαGXZ}γ–UGEuropeanuPhysicalu
JournaluCSG2020SGaWSG_Xa 4.2 2

22 lonstrΛπntsGonGmoαγψsGoθGtνγGqπμμsGΞosonGwπtνGγxotπΥGspπnGΛnαGpΛrπtyGusπnμGαγΥΛysGtoG
ΞottomTΛntπΞottomGquΛrτsGπnGtνγGθuψψGlmoGαΛtΛGsγtUGPhysicaluReviewuLettersSG2015SGXX[SGX[XaWY 7.4 1

21 |tuαπγsGoθGνπμνTtrΛnsvγrsγGmomγntumGσγtGsuΞstruΥturγGΛnαGtopGquΛrτsGproαuΥγαGπnGXUb^G}γ–G
protonTΛntπprotonGΥoψψπsπonsUGPhysicaluReviewuDSG2015SGbXSG 4.9 1

20 vγΛsurγmγntGoθGtνγGθorwΛrαTΞΛΥτwΛrαGΛsymmγtryGπnGψowTmΛssGΞottomTquΛrτGpΛπrsGproαuΥγαGπnG
protonTΛntπprotonGΥoψψπsπonsUGPhysicaluReviewuDSG2016SGbZSG 4.9 1

19 vγΛsurγmγntGoθGtνγGmRTmγsonGproαuΥtπonGΥrossGsγΥtπonGΛtGψowGtrΛnsvγrsγGmomγntumGπnGpp´flG
ΥoψψπsπonsGΛtGsfXUb^GG}γ–UGPhysicaluReviewuDSG2017SGb]SG 4.9 1

18 mγvγψopmγntGΛnαGvΛψπαΛtπonGoθGqn{ rp´ _GtunγsGθromGlv|GunαγrψyπnμTγvγntGmγΛsurγmγntsUG
EuropeanuPhysicaluJournaluCSG2021SGaXSGZXY 4.2 1

17 |γΛrΥνγsGθorGΛGνπμνTmΛssGqπμμsGΞosonGπnGtνγGµµGΛnαG  GαγΥΛyGΥνΛnnγψsGwπtνGtνγGlv|GαγtγΥtorUG
NuclearuanduParticleuPhysicsuProceedingsSG2016SGY_ZTY_]SGbW_TbXY 0.4 1

16
|γΛrΥνGθorGθψΛvorTΥνΛnμπnμGnγutrΛψGΥurrγntGπntγrΛΥtπonsGoθGtνγGtopGquΛrτGΛnαGtνγGqπμμsGΞosonG
αγΥΛyπnμGtoGΛGΞottomGquΛrτTΛntπquΛrτGpΛπrGΛtGKKGsqrt{s}GKKGfGXZG}γ–UGJournaluofuHighuEnergyuPhysicsSG
2022SGYWYYSGX

5.4 1

15 |γΛrΥνGθorGΛGνγΛvyGvγΥtorGrγsonΛnΥγGαγΥΛyπnμGtoGΛG´ ΞosonGΛnαGΛGqπμμsGΞosonGπnGprotonTprotonG
ΥoψψπsπonsGΛtUGEuropeanuPhysicaluJournaluCSG2021SGaXSG^aa 4.2 0

OscarzGonzalezzLopez

26



14 vγΛsurγmγntsGoθGΛnμuψΛrGαπstΛnΥγGΛnαGmomγntumGrΛtπoGαπstrπΞutπonsGπnGtνrγγTσγtGΛnαGRGtwoTσγtG
θπnΛψGstΛtγsGπnGΥoψψπsπonsUGEuropeanuPhysicaluJournaluCSG2021SGaXSGa]Y 4.2 0

13
rnΥψusπvγGΛnαGαπθθγrγntπΛψGΥrossGsγΥtπonGmγΛsurγmγntsGoθGsπnμψγGtopGquΛrτGproαuΥtπonGπnGΛssoΥπΛtπonG
wπtνGΛGµGΞosonGπnGprotonTprotonGΥoψψπsπonsGΛtGKKGsqrt{s}GKKGfGXZG}γ–UGJournaluofuHighuEnergyuPhysicsSG
2022SGYWYYSGX

5.4 0

12 |γΛrΥνGθorGψonμTψπvγαGpΛrtπΥψγsGαγΥΛyπnμGtoGψγptonsGwπtνGψΛrμγGπmpΛΥtGpΛrΛmγtγrGπnGprotonTprotonG
ΥoψψπsπonsGΛtGUUGEuropeanuPhysicaluJournaluCSG2022SGaYSGX]Z 4.2 0

11 |γΛrΥνGθorGψowTmΛssGαπψγptonGrγsonΛnΥγsGπnGqπμμsGΞosonGαγΥΛysGtoGθourTψγptonGθπnΛψGstΛtγsGπnG
protonTprotonGΥoψψπsπonsGΛtGUUGEuropeanuPhysicaluJournaluCSG2022SGaYSGYbW 4.2 0

10
|γΛrΥνGθorGsupγrsymmγtryGπnGθπnΛψGstΛtγsGwπtνGtwoGorGtνrγγGsoθtGψγptonsGΛnαGmπssπnμGtrΛnsvγrsγG
momγntumGπnGprotonTprotonGΥoψψπsπonsGΛtGKKGsqrt{s}GKKGfGXZG}γ–UGJournaluofuHighuEnergyuPhysicsSG
2022SGYWYYSGX

5.4 0

9 |γΛrΥνGθorGΛGrπμνtTνΛnαγαG GΞosonGΛnαGΛGνγΛvyGnγutrπnoGπnGprotonTprotonGΥoψψπsπonsGΛtGKKGsqrt{s}GKKG
fGXZG}γ–UGJournaluofuHighuEnergyuPhysicsSG2022SGYWYYSGX 5.4 0

8 |γΛrΥνGθorGΛGνγΛvyGrγsonΛnΥγGαγΥΛyπnμGπntoGΛGtopGquΛrτGΛnαGΛG GΞosonGπnGtνγGψγptonRσγtsGθπnΛψGstΛtγG
ΛtGKKGsqrt{s}GKKGfGXZG}γ–UGJournaluofuHighuEnergyuPhysicsSG2022SGYWYYSGX 5.4 0

7 |γΛrΥνGθorGνγΛvyGrγsonΛnΥγsGαγΥΛyπnμGtoGµµGorGµ GΛnαGΛxπonTψπτγGpΛrtπΥψγsGmγαπΛtπnμGnonrγsonΛntG
µµGorGµqGproαuΥtπonGΛtGKKGsqrt{s}GKKGfGXZG}γ–UGJournaluofuHighuEnergyuPhysicsSG2022SGYWYYSGX 5.4 0

6 vγΛsurγmγntGΛnαGzlmGΛnΛψysπsGoθGαouΞψγTαπθθγrγntπΛψGπnΥψusπvγGσγtGΥrossGsγΥtπonsGπnGprotonTprotonG
ΥoψψπsπonsGΛtGKKGsqrt{s}GKKGfGXZG}γ–UGJournaluofuHighuEnergyuPhysicsSG2022SGYWYYSGX 5.4 0

5 |γΛrΥνGθorGγψγΥtrowγΛτGproαuΥtπonGoθGΥνΛrμπnosGΛnαGnγutrΛψπnosGπnGprotonTprotonGΥoψψπsπonsGΛtGKKG
sqrt{s}GKKGfGXZG}γ–UGJournaluofuHighuEnergyuPhysicsSG2022SGYWYYSGX 5.4 0

4 |γΛrΥνGθorGnγutrΛψGΥoψorToΥtγtGwγΛτTtrπpψγtGsΥΛψΛrGpΛrtπΥψγsGπnGprotonTprotonGΥoψψπsπonsGΛtGOGsqrt{s}faGPG
}γ–UGJournaluofuHighuEnergyuPhysicsSG2015SGYWX]SGX 5.4

3 lΛψπΞrΛtπonGoθGtνγGlv|GνΛαronGΥΛψorπmγtγrsGusπnμGprotonTprotonGΥoψψπsπonGαΛtΛGΛtGâ��sGfGXZG}γ–UG
JournaluofuInstrumentationSG2020SGX]SGyW]WWYTyW]WWY 1

2 |tuαyGoθGαπσγtGγvγntsGwπtνGψΛrμγGrΛpπαπtyGsγpΛrΛtπonGπnGprotonTprotonGΥoψψπsπonsGΛtGKKGsqrt{s}GKKGfG
YU_^G}γ–UGJournaluofuHighuEnergyuPhysicsSG2022SGYWYYSGX 5.4

1 vγΛsurγmγntGoθGtνγGπnΥψusπvγGKKGmΛtνrm{t}ovγrψπnγ{mΛtνrm{t}}GKKGproαuΥtπonGΥrossGsγΥtπonGπnG
protonTprotonGΥoψψπsπonsGΛtGKKGsqrt{s}GKKGfG]UWYG}γ–UGJournaluofuHighuEnergyuPhysicsSG2022SGYWYYSGX 5.4

ListzofzPublications

27


