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483
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NatureSG2015SG]YYSG^aT_Y 50.4 326

479 |tuΩyGoγGθμηθTpG}GΥθΛrηαΩGpΛrtμΥσαGsupprαssμoψGμψGyΞyΞGΥoτpΛrαΩGtoGppGΥoσσμsμoψsGΛtG
Osqrt{s≥{τΛtθrτ{ww}}}fYU_^~τΛtθrτ{}α–}PUGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 316

478 mαsΥrμptμoψGΛψΩGpαrγorτΛψΥαGoγGtrΛΥπGΛψΩGprμτΛryTvαrtαxGrαΥoψstruΥtμoψGwμtθGtθαGlv|GtrΛΥπαrUG
JournalpofpInstrumentationSG2014SGbSGyXWWWbTyXWWWb 1 279

477 xΞsαrvΛtμoψGoγGΛGψαwGΞosoψGwμtθGτΛssGψαΛrGXY]Gpα–GμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPGΛψΩGaG}α–UG
JournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 261

476 nvαψtGηαψαrΛtorGtuψαsGoΞtΛμψαΩGγroτGuψΩαrσyμψηGαvαψtGΛψΩGτuσtμpΛrtoψGsΥΛttαrμψηGταΛsurαταψtsUG
EuropeanpPhysicalpJournalpCSG2016SG_^SGX]] 4.2 250

475 xΞsαrvΛtμoψGoγGtθαGΩμpθotoψGΩαΥΛyGoγGtθαGqμηηsGΞosoψGΛψΩGταΛsurαταψtGoγGμtsGpropαrtμαsUG
EuropeanpPhysicalpJournalpCSG2014SG_[SGZW_^ 4.2 239

474 |upprαssμoψGoγGψoψTproτptGsVˇ�SGproτptGsVˇ�SGΛψΩGOG~psμσoψGPOX|PGμψGyΞyΞGΥoσσμsμoψsGΛtGOGsqrtG
{{{s≥{tαxt{ww}}}}}GfGYU_^GPG}α–UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 184

473 |αΛrΥθαsGγorGασαΥtrowαΛπGproΩuΥtμoψGoγGΥθΛrημψosSGψαutrΛσμψosSGΛψΩGsσαptoψsGΩαΥΛyμψηGtoGσαptoψsG
ΛψΩG SGµSGΛψΩGqμηηsGΞosoψsGμψGppGΥoσσμsμoψsGΛtGa´ }α–UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZWZ^ 4.2 183

472 oorwΛrΩTΞΛΥπwΛrΩGΛsyτταtryGμψGtopGquΛrπTΛψtμquΛrπGproΩuΥtμoψUGPhysicalpReviewpDSG2011SGa[SG 4.9 170

471 |αΛrΥθGγorGtopTsquΛrπGpΛμrGproΩuΥtμoψGμψGtθαGsμψησαTσαptoψGγμψΛσGstΛtαGμψGppGΥoσσμsμoψsGΛtGOsqrt{s}faG
τΛtθrτ{}α–}PUGEuropeanpPhysicalpJournalpCSG2013SG_ZSGX 4.2 162
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469 |αΛrΥθGγorGΩΛrπGτΛttαrGΛψΩGσΛrηαGαxtrΛGΩμταψsμoψsGμψGτoψoναtGαvαψtsGμψGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG
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468 |αΛrΥθGγorGθαΛvyGψαutrμψosGΛψΩG·oorτuσΛcGsααGtαxt−GΞosoψsGwμtθGrμηθtTθΛψΩαΩGΥoupσμψηsGμψG
protoψTprotoψGΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZX[b 4.2 149

467 vαΛsurαταψtGoγGqμηηsGΞosoψGproΩuΥtμoψGΛψΩGpropαrtμαsGμψGtθαG  GΩαΥΛyGΥθΛψψασGwμtθGσαptoψμΥG
γμψΛσGstΛtαsUGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 144

466 yαrγorτΛψΥαGoγGpθotoψGrαΥoψstruΥtμoψGΛψΩGμΩαψtμγμΥΛtμoψGwμtθGtθαGlv|GΩαtαΥtorGμψGprotoψTprotoψG
ΥoσσμsμoψsGΛtGâ��sfGaG}α–UGJournalpofpInstrumentationSG2015SGXWSGyWaWXWTyWaWXW 1 141

465 |tuΩyGoγGtθαGμψΥσusμvαGproΩuΥtμoψGoγGΥθΛrηαΩGpμoψsSGπΛoψsSGΛψΩGprotoψsGμψGppGΥoσσμsμoψsGΛtGOsqrt{s}GfG
WUbSGYU_^SτΞox{GΛψΩG}_~τΞox{}α–}PUGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 133

464 |αΛrΥθGγorGμψvμsμΞσαGΩαΥΛysGoγGqμηηsGΞosoψsGμψGtθαGvαΥtorGΞosoψGγusμoψGΛψΩGΛssoΥμΛtαΩGµqG
proΩuΥtμoψGτoΩαsUGEuropeanpPhysicalpJournalpCSG2014SG_[SGYbaW 4.2 131

463 nvμΩαψΥαGγorGΛψGΛψoτΛσousGσμπαTsμηψGΩμτuoψGΥθΛrηαGΛsyτταtryUGPhysicalpReviewpDSG2010SGaYSG 4.9 123

462 vαΛsurαταψtGoγGtθαGμψΥσusμvαG GΛψΩGµGproΩuΥtμoψGΥrossGsαΥtμoψsGμψGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG_GPG
}α–GwμtθGtθαGlv|GαxpαrμταψtUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 121

461 jGsαΛrΥθGγorGΛGΩouΞσyTΥθΛrηαΩGqμηηsGΞosoψGμψGppGΥoσσμsμoψsGΛtGOsqrt{s}GfG_GτΞox{}α–}PUGEuropeanp
PhysicalpJournalpCSG2012SG_YSGX 4.2 111

460 nψαrηyGΥΛσμΞrΛtμoψGΛψΩGrαsoσutμoψGoγGtθαGlv|GασαΥtroτΛηψαtμΥGΥΛσorμταtαrGμψGppGΥoσσμsμoψsGΛtGâ��sfG_G
}α–UGJournalpofpInstrumentationSG2013SGaSGyWbWWbTyWbWWb 1 111

459 nvμΩαψΥαGγorGΛGk≥{s}√{W}ˇ�√{´–}G|tΛtαUGPhysicalpReviewpLettersSG2016SGXX_SGWYYWWZ 7.4 110

458 vαΛsurαταψtGoγGΩμγγαrαψtμΛσGtopTquΛrπTpΛμrGproΩuΥtμoψGΥrossGsαΥtμoψsGμψGppGΥoσσμsμoψsGΛtGOsqrt{s}GfG_G
τΛtθrτ{}α–}PUGEuropeanpPhysicalpJournalpCSG2013SG_ZSGX 4.2 102

457 nvμΩαψΥαGγorGtθαGXY]Gpα–GqμηηsGΞosoψGΩαΥΛyμψηGtoGΛGpΛμrGoγGˇ�GσαptoψsUGJournalpofpHighpEnergypPhysics
SG2014SGYWX[SGX 5.4 101

456 |αΛrΥθGγorGΛGσμηθtGΥθΛrηαΩGqμηηsGΞosoψGμψGtopGquΛrπGΩαΥΛysGμψGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG_d}α–GPUG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 101

455 vαΛsurαταψtGoγGtθαGΩμγγαrαψtμΛσGΥrossGsαΥtμoψGγorGtopGquΛrπGpΛμrGproΩuΥtμoψGμψGppGΥoσσμsμoψsGΛtG
·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2015SG_]SG][Y 4.2 98

454 |αΛrΥθαsGγorGσoψηTσμvαΩGΥθΛrηαΩGpΛrtμΥσαsGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}GPGf_GΛψΩGaG}α–UGJournalpofpHighp
EnergypPhysicsSG2013SGYWXZSGX 5.4 96

453 vμssμψηGtrΛψsvαrsαGαψαrηyGpαrγorτΛψΥαGoγGtθαGlv|GΩαtαΥtorUGJournalpofpInstrumentationSG2011SG^SGyWbWWXTyWbWWX1 94

452 |αΛrΥθGγorGsupαrsyτταtryGμψGθΛΩroψμΥGγμψΛσGstΛtαsGusμψηGvG}YGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPG}α–UG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 92

451 vαΛsurαταψtGoγGuoψηT{ΛψηαGwαΛrT|μΩαG}woTyΛrtμΥσαGjψηuσΛrGlorrασΛtμoψsGμψGppGloσσμsμoψsGΛtG
sqrt·s−fXZGG}α–UGPhysicalpReviewpLettersSG2016SGXX^SGX_YZWY 7.4 90
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450 vαΛsurαταψtGoγGtθαGΛψoτΛσousGσμπαTsμηψGΩμτuoψGΥθΛrηαGΛsyτταtryGwμtθGbGGγΞâ��XGoγGpp´flGΥoσσμsμoψsUG
PhysicalpReviewpDSG2011SGa[SG 4.9 88

449 mαpαψΩαψΥαGoψGpsαuΩorΛpμΩμtyGΛψΩGoψGΥαψtrΛσμtyGoγGΥθΛrηαΩGθΛΩroψGproΩuΥtμoψGμψGyΞyΞGΥoσσμsμoψsG
ΛtGOGsqrtG{{{s≥{tαxt{ww}}}}}GfGYU_^GPG}α–UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 87

448 yαrγorτΛψΥαGoγGtθαGlv|GτμssμψηGtrΛψsvαrsαGτoταψtuτGrαΥoψstruΥtμoψGμψGppGΩΛtΛGΛtGâ��sGfGaG}α–UG
JournalpofpInstrumentationSG2015SGXWSGyWYWW^TyWYWW^ 1 84

447
|αΛrΥθGγorGsupαrsyτταtryGμψGθΛΩroψμΥGγμψΛσGstΛtαsGwμtθGτμssμψηGtrΛψsvαrsαGαψαrηyGusμψηGtθαG
vΛrμΛΞσαsGΛψΩGΞTquΛrπGτuσtμpσμΥμtyGμψGppGΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG
2013SG_ZSGY]^a

4.2 82

446 |αΛrΥθGγorGψαwGpθysμΥsGμψGtθαGτuσtμναtGΛψΩGτμssμψηGtrΛψsvαrsαGτoταψtuτGγμψΛσGstΛtαGμψG
protoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}GPGfGaG}α–UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 81

445 yαrγorτΛψΥαGoγGˇ�qTσαptoψGrαΥoψstruΥtμoψGΛψΩGμΩαψtμγμΥΛtμoψGμψGlv|UGJournalpofpInstrumentationSG
2012SG_SGyWXWWXTyWXWWX 1 81

444 vαΛsurαταψtsGoγGpropαrtμαsGoγGtθαGqμηηsGΞosoψGΩαΥΛyμψηGμψtoGtθαGγourTσαptoψGγμψΛσGstΛtαGμψGppG
ΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 77

443 {αΥoψstruΥtμoψGΛψΩGμΩαψtμγμΥΛtμoψGoγGˇ�GσαptoψGΩαΥΛysGtoGθΛΩroψsGΛψΩG˛‰ˇ�ΛtGlv|UGJournalpofp
InstrumentationSG2016SGXXSGyWXWXbTyWXWXb 1 75

442 |αΛrΥθαsGγorGμψvμsμΞσαGΩαΥΛysGoγGtθαGqμηηsGΞosoψGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}GPGfG_SGaSGΛψΩGXZG}α–UG
JournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 74

441 |αΛrΥθGγorGΛGqμηηsGΞosoψGμψGtθαGτΛssGrΛψηαGγroτGX[]GtoGXWWWGpα–GΩαΥΛyμψηGtoGΛGpΛμrGoγG GorGµG
ΞosoψsUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 73

440 xΞsαrvΛtμoψGoγGlθΛrηαTmαpαψΩαψtGjzμτutθΛσGlorrασΛtμoψsGμψGpTyΞGloσσμsμoψsGΛψΩGrtsGrτpσμΥΛtμoψGγorG
tθαG|αΛrΥθGγorGtθαGlθμrΛσGvΛηψαtμΥGnγγαΥtUGPhysicalpReviewpLettersSG2017SGXXaSGXYYZWX 7.4 72

439 |αΛrΥθGγorGψαutrΛσGv||vGqμηηsGΞosoψsGΩαΥΛyμψηGtoGΛGpΛμrGoγGtΛuGσαptoψsGμψGppGΥoσσμsμoψsUGJournalpofp
HighpEnergypPhysicsSG2014SGYWX[SGX 5.4 70

438 vαΛsurαταψtGoγGtθαGsμψησαTtopTquΛrπGtTΥθΛψψασGΥrossGsαΥtμoψGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPG}α–UG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 70

437 vαΛsurαταψtGoγGtθαGuψΩαrσyμψηGαvαψtGΛΥtμvμtyGΛtGtθαGuqlGwμtθGOGsqrtG{s}GfG_GPG}α–GΛψΩGΥoτpΛrμsoψG
wμtθGOGsqrtG{s}GfGWUbGPG}α–UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 70

436 vαΛsurαταψtGoγGtθαGlyTvμoσΛtμψηGpθΛsαGhssVˇ�hGusμψηGtθαGγσΛvorTtΛηηαΩGΩαΥΛyGksWTgsVˇ�hGμψGaGGγΞâ��XGoγG
pp´flGΥoσσμsμoψsUGPhysicalpReviewpDSG2012SGa]SG 4.9 70

435 |αΛrΥθGγorGpθysμΥsGΞαyoψΩGtθαGstΛψΩΛrΩGτoΩασGμψGΩμσαptoψGτΛssGspαΥtrΛGμψGprotoψTprotoψGΥoσσμsμoψsG
ΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 69

434 sVˇ�GΛψΩGˇ�OY|PGproΩuΥtμoψGμψGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG_{tαxt{}αv}}GPUGJournalpofpHighpEnergypPhysicsSG
2012SGYWXYSGX 5.4 69

433 |tuΩμαsGoγGΩμναtGtrΛψsvαrsαGτoταψtuτGΞΛσΛψΥαGΛψΩGpsαuΩorΛpμΩμtyGΩμstrμΞutμoψsGμψGpyΞGΥoσσμsμoψsGΛtG
Osqrt{s≥{τΛtθrτ{ww}}}GfG]UWYPGOStαxtG{}α–}PUGEuropeanpPhysicalpJournalpCSG2014SG_[SGX 4.2 67
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432 |αΛrΥθGγorGΛψoτΛσousGproΩuΥtμoψGoγGτuσtμσαptoψGαvαψtsGμψGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG_S}α–GPUG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 65

431 lθΛrηαΩTpΛrtμΥσαGψuΥσαΛrGτoΩμγμΥΛtμoψGγΛΥtorsGμψGyΞyΞGΛψΩGpyΞGΥoσσμsμoψsGΛtGOG
sqrt{s≥{τΛtθrτ{w}dτΛtθrτ{w}}}f]UWYGPG}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 64

430 vαΛsurαταψtGoγGtθαGOGτΛtθrτ{t}ovαrσμψα{τΛtθrτ{t}}GPGproΩuΥtμoψGΥrossGsαΥtμoψGμψGtθαGΩμσαptoψG
ΥθΛψψασGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPG}α–UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 64

429 |αΛrΥθGγorGθμηθTτΛssGrαsoψΛψΥαsGμψGΩμσαptoψGγμψΛσGstΛtαsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG
}α–UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 63

428 xΞsαrvΛtμoψGoγGtθαGΛssoΥμΛtαΩGproΩuΥtμoψGoγGΛGsμψησαGtopGquΛrπGΛψΩGΛG GΞosoψGμψGppGΥoσσμsμoψsGΛtG
sqrt·s−GfGaG}α–UGPhysicalpReviewpLettersSG2014SGXXYSGYZXaWY 7.4 62

427 nxtrΛΥtμoψGΛψΩGvΛσμΩΛtμoψGoγGΛGψαwGsαtGoγGlv|GpytθμΛaGtuψαsGγroτGuψΩαrσyμψηTαvαψtGταΛsurαταψtsUG
EuropeanpPhysicalpJournalpCSG2020SGaWSG[ 4.2 61

426 |tuΩyGoγGΩouΞσαGpΛrtoψGsΥΛttαrμψηGusμψηG GRGYTναtGαvαψtsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}GPGfG_G
}α–UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 61

425 |αΛrΥθGγorGΛGΥθΛrηαΩGqμηηsGΞosoψGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG
2015SGYWX]SGX 5.4 61

424 |tuΩμαsGoγGΛzμτutθΛσGΩμθΛΩroψGΥorrασΛtμoψsGμψGuσtrΛTΥαψtrΛσGyΞyΞGΥoσσμsμoψsGΛtGOGsqrt{{{s≥{wwG}}}}GPG
fYU_^G}α–UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 60

423 |αΛrΥθGγorGτΛssμvαGrαsoψΛψΥαsGΩαΥΛyμψηGμψtoGpΛμrsGoγGΞoostαΩGΞosoψsGμψGsατμTσαptoψμΥGγμψΛσGstΛtαsG
ΛtGOGsqrt{s}GPGfGaG}α–UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 59

422 |αΛrΥθGγorGtθαG¯O[X[WPGstΛtαGμψGkRTgsVˇ�htRGΩαΥΛysGwμtθGtθαGmWGΩαtαΥtorUGPhysicalpReviewpDSG2014SGabSG 4.9 59

421 |upprαssμoψGΛψΩGΛzμτutθΛσGΛψμsotropyGoγGproτptGΛψΩGψoψproτptG·oorτuσΛcGsααGtαxt−GproΩuΥtμoψGμψG
yΞyΞGΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2017SG__SGY]Y 4.2 58

420 |αΛrΥθGγorGtopTquΛrπGpΛrtψαrsGwμtθGΥθΛrηαG]VZGμψGtθαGsΛταTsμηψGΩμσαptoψGγμψΛσGstΛtαUGPhysicalpReviewp
LettersSG2014SGXXYSGX_XaWX 7.4 58

419 |αΛrΥθGγorGΛψoτΛσousGOGtovαrσμψαGtGPGproΩuΥtμoψGμψGtθαGθμηθσyTΞoostαΩGΛσσTθΛΩroψμΥGγμψΛσGstΛtαUG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 57

418 |tuΩyGoγGαxΥσusμvαGtwoTpθotoψGproΩuΥtμoψGoγG R â��GμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPG}α–GΛψΩG
ΥoψstrΛμψtsGoψGΛψoτΛσousGquΛrtμΥGηΛuηαGΥoupσμψηsUGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 56

417 vαΛsurαταψtGoγGtθαG R â��GΥrossGsαΥtμoψGμψGppGΥoσσμsμoψsGΛtGOsqrt{s}GfG_τΞox{G}α–}PGΛψΩGσμτμtsGoψG
ΛψoτΛσousG  ˛‡GΛψΩG  µGΥoupσμψηsUGEuropeanpPhysicalpJournalpCSG2013SG_ZSGX 4.2 56

416 uoψηTrΛψηαGΛψΩGsθortTrΛψηαGΩμθΛΩroψGΛψηuσΛrGΥorrασΛtμoψsGμψGΥαψtrΛσGyΞyΞGΥoσσμsμoψsGΛtGOGsqrtG
{{{s≥{tαxt{ww}}}}}GPGfGYU_^G}α–UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 56

415 |αΛrΥθGγorGΛGstΛψΩΛrΩGτoΩασGqμηηsGΞosoψGproΩuΥαΩGμψGΛssoΥμΛtμoψGwμtθGΛGtopTquΛrπGpΛμrGΛψΩG
ΩαΥΛyμψηGtoGΞottoτGquΛrπsGusμψηGΛGτΛtrμxGασαταψtGταtθoΩUGEuropeanpPhysicalpJournalpCSG2015SG_]SGY]X 4.2 55
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414 |αΛrΥθGγorGψαwGpθαψoταψΛGwμtθGtθαGvΛrμΛΞσαGμψGtθαGΛσσTθΛΩroψμΥGγμψΛσGstΛtαGproΩuΥαΩGμψG
protoψTprotoψGΥoσσμsμoψsGΛtUGEuropeanpPhysicalpJournalpCSG2017SG__SG_XW 4.2 54

413 rτprovαΩGΩαtαrτμψΛtμoψGoγGtθαGwμΩtθGoγGtθαGtopGquΛrπUGPhysicalpReviewpDSG2012SGa]SG 4.9 53

412 loτΞμψΛtμoψGoγGtt´flGΥrossGsαΥtμoψGταΛsurαταψtsGΛψΩGΥoψstrΛμψtsGoψGtθαGτΛssGoγGtθαGtopGquΛrπGΛψΩG
μtsGΩαΥΛysGμψtoGΥθΛrηαΩGqμηηsGΞosoψsUGPhysicalpReviewpDSG2009SGaWSG 4.9 51

411 vαΛsurαταψtsGoγGΩμγγαrαψtμΛσGΛψΩGΩouΞσαTΩμγγαrαψtμΛσGmrασσT±ΛψGΥrossGsαΥtμoψsGμψGprotoψTprotoψG
ΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2015SG_]SGX[_ 4.2 50

410
vαΛsurαταψtGoγGtθαGrΛtμoGoγGtθαGμψΥσusμvαGZTναtGΥrossGsαΥtμoψGtoGtθαGμψΥσusμvαGYTναtGΥrossGsαΥtμoψGμψG
ppGΥoσσμsμoψsGΛtGOsqrt{s}GfG_GτΛtθrτ{}α–}PGΛψΩGγμrstGΩαtαrτμψΛtμoψGoγGtθαGstroψηGΥoupσμψηGΥoψstΛψtGμψG
tθαG}α–GrΛψηαUGEuropeanpPhysicalpJournalpCSG2013SG_ZSGX

4.2 50

409 |αΛrΥθGγorGΛGstΛψΩΛrΩTτoΩασTσμπαGqμηηsGΞosoψGwμtθGΛGτΛssGμψGtθαGrΛψηαGX[]GtoGXWWWGpα–GΛtGtθαGuqlUG
EuropeanpPhysicalpJournalpCSG2013SG_ZSGY[^b 4.2 49

408 wuΥσαΛrGαγγαΥtsGoψGtθαGtrΛψsvαrsαGτoταψtuτGspαΥtrΛGoγGΥθΛrηαΩGpΛrtμΥσαsGμψGpyΞGΥoσσμsμoψsGΛtG
·oorτuσΛcGsααGtαxt−·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2015SG_]SGYZ_ 4.2 48

407 vαΛsurαταψtGoγGtθαGtTΥθΛψψασGsμψησαTtopTquΛrπGproΩuΥtμoψGΥrossGsαΥtμoψGΛψΩGoγGtθαG|–GtΞ|GltvG
τΛtrμxGασαταψtGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}GPGfGaG}α–UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 48

406 vαΛsurαταψtGoγGtθαGOG{{rτGt}ΞΛr{rτGt}}GPGproΩuΥtμoψGΥrossGsαΥtμoψGΛψΩGtθαGtopGquΛrπGτΛssGμψGtθαG
ΩμσαptoψGΥθΛψψασGμψGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG_GPG}α–UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 48

405 vαΛsurαταψtGoγGtθαGμψΥσusμvαGναtGΥrossGsαΥtμoψGμψGpp´flGΥoσσμsμoψsGΛtGsfXUb^GG}α–UGPhysicalpReviewpDSG
2012SGa]SG 4.9 47

404 |αΛrΥθGγorGΩΛrπGτΛttαrGproΩuΥαΩGwμtθGΛψGαψαrηαtμΥGναtGorGΛGθΛΩroψμΥΛσσyGΩαΥΛyμψηG GorGµGΞosoψGΛtGOG
sqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 46

403 vαΛsurαταψtGoγGtθαGγorwΛrΩTΞΛΥπwΛrΩGΛsyτταtryGμψGtopGquΛrπTΛψtμquΛrπGproΩuΥtμoψGμψGpp´flG
ΥoσσμsμoψsGusμψηGtθαGσαptoψRναtsGΥθΛψψασUGPhysicalpReviewpDSG2014SGbWSG 4.9 46

402 |αΛrΥθGγorGγσΛvorTΥθΛψημψηGψαutrΛσGΥurrαψtsGμψGtopTquΛrπGΩαΥΛysGtGTgGµqGμψGppGΥoσσμsμoψsGΛtGsqrt·s−GfGaG
}α–UGPhysicalpReviewpLettersSG2014SGXXYSGX_XaWY 7.4 46

401 vαΛsurαταψtGoγGtθαGrασΛtμvαGproτptGproΩuΥtμoψGrΛtαGoγGΛψΩGμψGppGΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−UG
EuropeanpPhysicalpJournalpCSG2012SG_YSGYY]X 4.2 46

400 |αΛrΥθGγorGψαwGpθysμΥsGwμtθGναtsGΛψΩGτμssμψηGtrΛψsvαrsαGτoταψtuτGμψGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG_GPG
}α–UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 46

399 loτΞμψαΩGsαΛrΥθGγorGασαΥtrowαΛπGproΩuΥtμoψGoγGΥθΛrημψosGΛψΩGψαutrΛσμψosGμψGprotoψTprotoψG
ΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 45

398 nxΥσusμvαG˛‡˛‡GTgG˛…GRG˛…Gâ��GproΩuΥtμoψGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG{_}GPG}α–UGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 45

397 xΞsαrvΛtμoψGΛψΩGstuΩμαsGoγGΩouΞσαGsVˇ�GproΩuΥtμoψGΛtGtθαG}αvΛtroψUGPhysicalpReviewpDSG2014SGbWSG 4.9 45

IvanuHeredia-deuLauCruz
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396 |αΛrΥθGγorGtθαGΛssoΥμΛtαΩGproΩuΥtμoψGoγGtθαGqμηηsGΞosoψGwμtθGΛGtopTquΛrπGpΛμrUGJournalpofpHighp
EnergypPhysicsSG2014SGYWX[SGX 5.4 45

395 vαΛsurαταψtGoγGtθαGsuτGoγG  GΛψΩG µGproΩuΥtμoψGwμtθG RΩμναtGαvαψtsGμψGppGΥoσσμsμoψsGΛtG
·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2013SG_ZSGYYaZ 4.2 45

394 vαΛsurαταψtGoγGtθαGtopGquΛrπGpΛμrGproΩuΥtμoψGΥrossGsαΥtμoψGμψGtθαGσαptoψRναtsGΥθΛψψασGμψG
protoψTΛψtμprotoψGΥoσσμsμoψsGΛtGsfXUb^GG}α–UGPhysicalpReviewpDSG2011SGa[SG 4.9 45

393 vαΛsurαταψtGoγGtθαG¯OZa_YPGproΩuΥtμoψGΥrossGsαΥtμoψGvμΛGΩαΥΛysGtoGsVˇ�ˇ�GRGˇ�Gâ��GμψGppGΥoσσμsμoψsGΛtGOG
sqrt{s}f_GPG}α–UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 44

392 |αΛrΥθGγorGθαΛvyGΞottoτTσμπαGquΛrπsGμψG[UbGγΞâ��XGoγGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG_GPG}α–UGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 44

391 lθΛrηαΩGpΛrtμΥσαGtrΛψsvαrsαGτoταψtuτGspαΥtrΛGμψGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfGWUbGPGΛψΩG_G}α–UG
JournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 44

390 vαΛsurαταψtGoγGtθαGOGtovαrσμψα{t}GPGproΩuΥtμoψGΥrossGsαΥtμoψGμψGtθαGΩμσαptoψGΥθΛψψασGμψGppGΥoσσμsμoψsG
ΛtGOGsqrt{s}GPGfGaG}α–UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 43

389 vαΛsurαταψtGoγGtθαGΩμγγαrαψtμΛσGΛψΩGΩouΞσαTΩμγγαrαψtμΛσGmrασσT±ΛψGΥrossGsαΥtμoψsGμψGprotoψTprotoψG
ΥoσσμsμoψsGΛtGOGsqrt{s}GPGfG_G}α–UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 43

388 |αΛrΥθGγorGσαptoψμΥGΩαΥΛysGoγG hGΞosoψsGμψGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG{_}GPG}α–UGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 43

387 nvαψtGΛΥtμvμtyGΩαpαψΩαψΥαGoγGOG±GPOψ|PGproΩuΥtμoψGμψGOGsqrt{{{s≥{wwG}}}}GPGfG]UWYG}α–GpyΞGΛψΩGOGsqrt{s}GPG
fGYU_^G}α–GppGΥoσσμsμoψsUGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 42

386
vαΛsurαταψtGoγGtθαGμψΥσusμvαGZTναtGproΩuΥtμoψGΩμγγαrαψtμΛσGΥrossGsαΥtμoψGμψGprotoψTprotoψGΥoσσμsμoψsG
ΛtG_G}α–´ ΛψΩGΩαtαrτμψΛtμoψGoγGtθαGstroψηGΥoupσμψηGΥoψstΛψtGμψGtθαG}α–´ rΛψηαUGEuropeanpPhysicalp
JournalpCSG2015SG_]SGXa^

4.2 41

385 |αΛrΥθGγorGασαΥtrowαΛπGproΩuΥtμoψGoγGΥθΛrημψosGΛψΩGψαutrΛσμψosGusμψηGσαptoψμΥGγμψΛσGstΛtαsGμψGppG
ΥoσσμsμoψsGΛtGOGsqrt{s}f_GPG}α–UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 41

384 vαΛsurαταψtGoγGtθαGΩμγγαrαψtμΛσGΥrossGsαΥtμoψGΩˇ�VΩtGμψGασΛstμΥGpp´flGsΥΛttαrμψηGΛtGsfXUb^GG}α–UGPhysicalp
ReviewpDSG2012SGa^SG 4.9 41

383 vαΛsurαταψtGoγGtθαGμψασΛstμΥGprotoψTprotoψGΥrossGsαΥtμoψGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighp
EnergypPhysicsSG2018SGYWXaSGX 5.4 41

382 |αΛrΥθGγorGασαΥtrowαΛπGproΩuΥtμoψGoγGΥθΛrημψosGΛψΩGψαutrΛσμψosGμψGτuσtμσαptoψGγμψΛσGstΛtαsGμψG
protoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 40

381 yrαΥμsμoψGταΛsurαταψtGoγGtθαGtopGquΛrπGτΛssGμψGσαptoψGRGναtsGγμψΛσG|tΛtαsUGPhysicalpReviewpLettersSG
2014SGXXZSGWZYWWY 7.4 39

380 |tuΩμαsGoγGναtGτΛssGμψGΩμναtGΛψΩG VµGRGναtGαvαψtsUGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 39

379 |tuΩyGoγGtθαGuψΩαrσyμψηGαvαψtGΛtGγorwΛrΩGrΛpμΩμtyGμψGppGΥoσσμsμoψsGΛtGOG
sqrt{s}fWUbSYU_^SdτΛtθrτ{ΛψΩ}d_dτΛtθrτ{}α–}GPUGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 39
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378 vαΛsurαταψtGoγGtθαGµµGproΩuΥtμoψGΥrossGsαΥtμoψGΛψΩGsαΛrΥθGγorGΛψoτΛσousGΥoupσμψηsGμψGYâ��Yâ��hGγμψΛσG
stΛtαsGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPG}α–UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 39

377 |αΛrΥθGγorGsΛταTsμηψGtopTquΛrπGpΛμrGproΩuΥtμoψGΛtGOGsqrtG{s}GfG_GPG}α–GΛψΩGσμτμtsGoψGγσΛvourGΥθΛψημψηG
ψαutrΛσGΥurrαψtsGμψGtθαGtopGsαΥtorUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 39

376 |αΛrΥθGγorGψΛturΛσGΛψΩGspσμtGsupαrsyτταtryGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–GμψGγμψΛσG
stΛtαsGwμtθGναtsGΛψΩGτμssμψηGtrΛψsvαrsαGτoταψtuτUGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 39

375 vαΛsurαταψtGoγGyroτptGm√{W}GvαsoψGjzμτutθΛσGjψμsotropyGμψGyΞTyΞGloσσμsμoψsGΛtG
sqrt·s≥{ww}−f]UWYGG}α–UGPhysicalpReviewpLettersSG2018SGXYWSGYWYZWX 7.4 39

374 |αΛrΥθGγorGψαwGpθysμΥsGμψGαvαψtsGwμtθGsΛταTsμηψGΩμσαptoψsGΛψΩGναtsGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}GPGfGaG
}α–UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 38

373 |αΛrΥθGγorGτμΥrosΥopμΥGΞσΛΥπGθoσαsGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysics
SG2013SGYWXZSGX 5.4 38

372 vαΛsurαταψtGoγGproτptGˇ�OY|PGtoGsVˇ�GyμασΩGrΛtμosGμψGyΞTyΞGΛψΩGpTpGΥoσσμsμoψsGΛtG
sqrt·sww−fYU_^GG}α–UGPhysicalpReviewpLettersSG2014SGXXZSGY^YZWX 7.4 38

371 |αΛrΥθGγorGtopGsquΛrπGΛψΩGqμηηsμψoGproΩuΥtμoψGusμψηGΩμpθotoψGqμηηsGΞosoψGΩαΥΛysUGPhysicalpReviewp
LettersSG2014SGXXYSGX^XaWY 7.4 38

370 vαΛsurαταψtGoγGtθαGsατμσαptoψμΥGΥθΛrηαGΛsyτταtryGμψGkWGταsoψGτμxμψηGwμtθGtθαGmWGΩαtαΥtorUG
PhysicalpReviewpDSG2012SGa^SG 4.9 38

369 vαΛsurαταψtGoγGtθαG·oorτuσΛcGsααGtαxt−GΥrossGsαΥtμoψGμψGppGΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−G}α–ΛψΩG
σμτμtsGoψGΛψoτΛσousGηΛuηαGΥoupσμψηsUGEuropeanpPhysicalpJournalpCSG2016SG_^SG[WX 4.2 38

368 vαΛsurαταψtGoγGtθαGk√{´–}GvαsoψGwuΥσαΛrGvoΩμγμΥΛtμoψGoΛΥtorGμψGyΞTyΞGloσσμsμoψsGΛtG
sqrt·s≥{ww}−f]UWYGG}α–UGPhysicalpReviewpLettersSG2017SGXXbSGX]YZWX 7.4 37

367
loψstrΛμψtsGoψGpΛrtoψGΩμstrμΞutμoψGγuψΥtμoψsGΛψΩGαxtrΛΥtμoψGoγGtθαGstroψηGΥoupσμψηGΥoψstΛψtGγroτG
tθαGμψΥσusμvαGναtGΥrossGsαΥtμoψGμψGppGΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−·oorτuσΛcGsααGtαxt−UGEuropeanp
PhysicalpJournalpCSG2015SG_]SGYaa

4.2 37

366 vαΛsurαταψtGoγGtθαGΩμγγαrαψtμΛσGΥrossGsαΥtμoψGΛψΩGΥθΛrηαGΛsyτταtryGγorGμψΥσusμvαG·oorτuσΛcGsααG
tαxt−GproΩuΥtμoψGΛtG·oorτuσΛcGsααGtαxt−G}α–UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[^b 4.2 37

365 sαtGproΩuΥtμoψGrΛtαsGμψGΛssoΥμΛtμoψGwμtθG GΛψΩGµGΞosoψsGμψGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG_G{tαxt{}α–}}GPUG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 37

364 vαΛsurαταψtGoγGτΛssαsGμψGtθαG·oorτuσΛcGsααGtαxt−GsystατGΞyGπμψατΛtμΥGαψΩpoμψtsGμψGppGΥoσσμsμoψsGΛtG
·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2013SG_ZSGY[b[ 4.2 37

363 vαΛsurαταψtGoγGpsαuΩorΛpμΩμtyGΩμstrμΞutμoψsGoγGΥθΛrηαΩGpΛrtμΥσαsGμψGprotoψâ��protoψGΥoσσμsμoψsGΛtG
Osqrt{s}GfGaPG}α–GΞyGtθαGlv|GΛψΩG}x}nvGαxpαrμταψtsUGEuropeanpPhysicalpJournalpCSG2014SG_[SGX 4.2 37

362 xΞsαrvΛtμoψGoγGΛGψΛrrowGτΛssGstΛtαGΩαΥΛyμψηGμψtoG˛¥OX|PR˛‡GμψGpp´flGΥoσσμsμoψsGΛtGsfXUb^GG}α–UGPhysicalp
ReviewpDSG2012SGa^SG 4.9 37

361 vαΛsurαταψtGoγGproτptGΛψΩGψoψproτptGΥθΛrτoψμuτGsupprαssμoψGμψGΥoσσμsμoψsGΛtG]UWYUGEuropeanp
PhysicalpJournalpCSG2018SG_aSG]Wb 4.2 37
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360 |αΛrΥθGγorGtθαG¯O]]^aPG|tΛtαGmαΥΛyμψηGμψtoGk≥{s}√{W}ˇ�√{´–}GμψGyrotoψTyrotoψGloσσμsμoψsGΛtG
sqrt·s−faGG}α–UGPhysicalpReviewpLettersSG2018SGXYWSGYWYWW] 7.4 36

359 vαΛsurαταψtGoγGtθαGtopTquΛrπGτΛssGμψGOτΛtθrτ{t}ovαrσμψα{τΛtθrτ{t}}PGαvαψtsGwμtθGΩμσαptoψGγμψΛσG
stΛtαsGμψGppGΥoσσμsμoψsGΛtGOsqrt{s}f_GτΞox{}α–}PUGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 36

358 vαΛsurαταψtGoγGtθαGΩouΞσαTΩμγγαrαψtμΛσGμψΥσusμvαGναtGΥrossGsαΥtμoψGμψGprotoψTprotoψGΥoσσμsμoψsGΛtG
·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[]X 4.2 36

357 |αΛrΥθGγorGΩμsΛppαΛrμψηGtrΛΥπsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergyp
PhysicsSG2015SGYWX]SGX 5.4 35

356 vαΛsurαταψtGoγGΩμγγαrαψtμΛσGΥrossGsαΥtμoψsGγorGqμηηsGΞosoψGproΩuΥtμoψGμψGtθαGΩμpθotoψGΩαΥΛyG
ΥθΛψψασGμψGppGΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SGXZ 4.2 35

355 |αΛrΥθGγorGtθαGstΛψΩΛrΩGτoΩασGqμηηsGΞosoψGproΩuΥαΩGμψGΛssoΥμΛtμoψGwμtθGΛGtopTquΛrπGpΛμrGμψGppG
ΥoσσμsμoψsGΛtGtθαGuqlUGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 35

354
|αΛrΥθGγorGtθμrΩTηαψαrΛtμoψGsΥΛσΛrGσαptoquΛrπsGΛψΩGθαΛvyGrμηθtTθΛψΩαΩGψαutrμψosGμψGγμψΛσGstΛtαsGwμtθG
twoGtΛuGσαptoψsGΛψΩGtwoGναtsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergyp
PhysicsSG2017SGYWX_SGX

5.4 35

353
vαΛsurαταψtGoγGtθαGOτΛtθrτ{{tΞΛr{t}}}PGproΩuΥtμoψGΥrossGsαΥtμoψGμψGppGΥoσσμsμoψsGΛtGOsqrt{s}f_PG}α–G
usμψηGtθαGπμψατΛtμΥGpropαrtμαsGoγGαvαψtsGwμtθGσαptoψsGΛψΩGναtsUGEuropeanpPhysicalpJournalpCSG2011SG
_XSGX

4.2 35

352
vαΛsurαταψtGΛψΩGzlmGΛψΛσysμsGoγGΩouΞσαTΩμγγαrαψtμΛσGμψΥσusμvαGναtGΥrossGsαΥtμoψsGμψGppGΥoσσμsμoψsGΛtG
OGsqrt{s}faGPG}α–GΛψΩGΥrossGsαΥtμoψGrΛtμosGtoGYU_^GΛψΩG_G}α–UGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 34

351 |αΛrΥθGγorGψαwGpθysμΥsGμψGsΛταTsμηψGΩμσαptoψGαvαψtsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtG·oorτuσΛcGsααG
tαxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[Zb 4.2 34

350 |αΛrΥθGγorGτμΥrosΥopμΥGΞσΛΥπGθoσαsGμψGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG{tαxt{_}α–}}GPUGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 34

349 vαΛsurαταψtGoγGtθαGΛsyτταtryGμψGΛψηuσΛrGΩμstrμΞutμoψsGoγGσαptoψsGproΩuΥαΩGμψGΩμσαptoψGtt´flGγμψΛσG
stΛtαsGμψGpp´flGΥoσσμsμoψsGΛtGsfXUb^GG}α–UGPhysicalpReviewpDSG2013SGaaSG 4.9 34

348 |αΛrΥθGγorGΩαΥΛysGoγGstoppαΩGσoψηTσμvαΩGpΛrtμΥσαsGproΩuΥαΩGμψGprotoψTprotoψGΥoσσμsμoψsGΛtG·oorτuσΛcG
sααGtαxt−UGEuropeanpPhysicalpJournalpCSG2015SG_]SGX]X 4.2 33

347 |αΛrΥθGγorGψαwGpθysμΥsGμψGαvαψtsGwμtθGsΛταTsμηψGΩμσαptoψsGΛψΩGΞGναtsGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}faGPG
}α–UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 33

346 |αΛrΥθαsGγorGtθμrΩTηαψαrΛtμoψGsquΛrπGproΩuΥtμoψGμψGγuσσyGθΛΩroψμΥGγμψΛσGstΛtαsGμψGprotoψTprotoψG
ΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 33

345 |αΛrΥθGγorGΛGσμηθtGΥθΛrηαΩGqμηηsGΞosoψGΩαΥΛyμψηGtoGOGτΛtθrτ{Υ}ovαrσμψα{τΛtθrτ{s}}GPGμψGppGΥoσσμsμoψsG
ΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGXTZ_ 5.4 33

344 vαΛsurαταψtGoγGtθαG GΞosoψGθασμΥμtyGμψGtopGquΛrπGΩαΥΛysGusμψηG]U[GGγΞâ��XGoγGpp´flGΥoσσμsμoψGΩΛtΛUG
PhysicalpReviewpDSG2011SGaZSG 4.9 33

343 rψΥσusμvαGyroΩuΥtμoψGoγGtθαG¯O[X[WPG|tΛtαGμψGpp·ovαrG´fl−GloσσμsμoψsGΛtGmWUGPhysicalpReviewpLettersSG
2015SGXX]SGYZYWWX 7.4 32

(2015-2018)
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342 |tuΩyGoγGlyTvμoσΛtμψηGΥθΛrηαGΛsyτταtrμαsGoγGsμψησαGτuoψsGΛψΩGσμπαTsμηψGΩμτuoψsGμψGpp´flGΥoσσμsμoψsUG
PhysicalpReviewpDSG2014SGabSG 4.9 32

341 rΩαψtμγμΥΛtμoψGtαΥθψμquαsGγorGθμηθσyGΞoostαΩG GΞosoψsGtθΛtGΩαΥΛyGμψtoGθΛΩroψsUGJournalpofpHighp
EnergypPhysicsSG2014SGYWX[SGX 5.4 32

340 |αΛrΥθGγorGsupαrsyτταtryGμψGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG_GPG}α–GμψGαvαψtsGwμtθGΛGsμψησαGσαptoψSGναtsSG
ΛψΩGτμssμψηGtrΛψsvαrsαGτoταψtuτUGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 32

339 vαΛsurαταψtGoγGtθαGmrασσT±ΛψGΥrossGsαΥtμoψGμψGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG_GPG}α–UGJournalpofpHighp
EnergypPhysicsSG2011SGYWXXSGX 5.4 32

338 yrαΥμsαGταΛsurαταψtGoγGtθαGtopTquΛrπGτΛssGγroτGσαptoψRναtsGαvαψtsGΛtGmWUGPhysicalpReviewpDSG2011
SGa[SG 4.9 32

337 nvμΩαψΥαGγorG|μτuσtΛψαousGyroΩuΥtμoψGoγGsVˇ�GΛψΩGhGvαsoψsUGPhysicalpReviewpLettersSG2016SGXX^SGWaYWWY 7.4 31

336 vαΛsurαταψtGoγGtθαGOGτΛtθrτ{t}ovαrσμψα{τΛtθrτ{t}}GPGproΩuΥtμoψGΥrossGsαΥtμoψGμψGtθαGα˛…GΥθΛψψασGμψG
protoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPGΛψΩGaG}α–UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 30

335 |αΛrΥθGμψGσαptoψμΥGΥθΛψψασsGγorGθαΛvyGrαsoψΛψΥαsGΩαΥΛyμψηGtoGσoψηTσμvαΩGψαutrΛσGpΛrtμΥσαsUGJournalpofp
HighpEnergypPhysicsSG2013SGYWXZSGX 5.4 30

334 rψΥσusμvαGΞTναtGproΩuΥtμoψGμψGppGΥoσσμsμoψsGΛtGOsqrtG{s}GfG_}α–PUGJournalpofpHighpEnergypPhysicsSG2012SG
YWXYSGX 5.4 30

333 xΞsαrvΛtμoψGoγGµGΩαΥΛysGtoGγourGσαptoψsGwμtθGtθαGlv|GΩαtαΥtorGΛtGtθαGuqlUGJournalpofpHighpEnergyp
PhysicsSG2012SGYWXYSGX 5.4 30

332 vαΛsurαταψtGoγGtθαGtopTquΛrπGτΛssGμψGOGτΛtθrτ{t}ovαrσμψα{τΛtθrτ{t}}GPGαvαψtsGwμtθGσαptoψRναtsG
γμψΛσGstΛtαsGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPG}α–UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 30

331 vαΛsurαταψtGoγGtθαGuψΩαrσyμψηGαvαψtGμψGtθαGmrασσâ��±ΛψGproΥαssGμψGprotoψâ��protoψGΥoσσμsμoψsGΛtG
Osqrt{s}GfG_~τΞox{}α–}PUGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 30

330 vαΛsurαταψtGoγGσαptoψμΥGΛsyτταtrμαsGΛψΩGtopTquΛrπGpoσΛrμzΛtμoψGμψGtt´flGproΩuΥtμoψUGPhysicalpReviewp
DSG2013SGa_SG 4.9 30

329 vαΛsurαταψtsGoγGtθαGproΩuΥtμoψGΥrossGsαΥtμoψGΛψΩGtθαGΞrΛψΥθμψηGγrΛΥtμoψSGΛψΩGΥoψstrΛμψtsGoψG
ΛψoτΛσousGtrμpσαGηΛuηαGΥoupσμψηsGΛtUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX^] 4.2 29

328 |αΛrΥθGγorGsupαrsyτταtryGμψGγμψΛσGstΛtαsGwμtθGτμssμψηGtrΛψsvαrsαGαψαrηyGΛψΩGWSGXSGYSGorGâ�¥ZGΞTquΛrπG
ναtsGμψG_G}α–GppGΥoσσμsμoψsGusμψηGtθαGvΛrμΛΞσαG˛–G}UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 29

327 xΞsαrvΛtμoψGoγG±OX|PGpΛμrGproΩuΥtμoψGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX 5.4 29

326 vαΛsurαταψtGoγGtopGquΛrπTΛψtμquΛrπGpΛμrGproΩuΥtμoψGμψGΛssoΥμΛtμoψGwμtθGΛG GorGµGΞosoψGμψGppG
ΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZW^W 4.2 29

325 vαΛsurαταψtGoγGΩμγγαrαψtμΛσGΥrossGsαΥtμoψsGγorGtθαGproΩuΥtμoψGoγGΛGpΛμrGoγGμsoσΛtαΩGpθotoψsGμψGppG
ΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZXYb 4.2 29

IvanuHeredia-deuLauCruz

10



324 vαΛsurαταψtGoγGtθαGrασΛtμvαGΞrΛψΥθμψηGrΛtμoGoγGksWTgsVˇ�γWObaWPGtoGksWTgsVˇ�hUGPhysicalpReviewpDSG2012
SGa]SG 4.9 29

323 |αΛrΥθGγorGθαΛvyGvΛνorΛψΛGψαutrμψosGμψGα´–α´–RGναtsGΛψΩGα´–G˛…G´–RGναtsGαvαψtsGμψGprotoψTprotoψG
ΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 28

322 vαΛsurαταψtGoγGΩμγγαrαψtμΛσGtt´flGproΩuΥtμoψGΥrossGsαΥtμoψsGμψGpp´flGΥoσσμsμoψsUGPhysicalpReviewpDSG2014SG
bWSG 4.9 28

321 |αΛrΥθGγorGsupαrsyτταtryGμψGαvαψtsGwμtθGΞGναtsGΛψΩGτμssμψηGtrΛψsvαrsαGτoταψtuτGΛtGtθαGuqlUG
JournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 28

320 vαΛsurαταψtsGoγGsμψησαGtopGquΛrπGproΩuΥtμoψGΥrossGsαΥtμoψsGΛψΩG|–tΞ|GμψGpp´flGΥoσσμsμoψsGΛtG
sfXUb^GG}α–UGPhysicalpReviewpDSG2011SGa[SG 4.9 28

319 |αΛrΥθGγorGΛGψΛrrowGtt´flGrαsoψΛψΥαGμψGpp´flGΥoσσμsμoψsGΛtGsfXUb^GG}α–UGPhysicalpReviewpDSG2012SGa]SG 4.9 28

318 |αΛrΥθGγorGσowGτΛssGvαΥtorGrαsoψΛψΥαsGΩαΥΛyμψηGμψtoGquΛrπTΛψtμquΛrπGpΛμrsGμψGprotoψTprotoψG
ΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 28

317 vαΛsurαταψtGoγGtθαGproΩuΥtμoψGΥrossGsαΥtμoψSGtθαGtopGquΛrπGτΛssSGΛψΩGtθαGstroψηGΥoupσμψηG
ΥoψstΛψtGusμψηGΩμσαptoψGαvαψtsGμψGppGΥoσσμsμoψsGΛtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGZ^a 4.2 27

316 vαΛsurαταψtGoγGtθαG|pσμttμψηGouψΥtμoψGμψGppGΛψΩGyΞTyΞGloσσμsμoψsGΛtGsqrt·s≥{ww}−f]UWYGG}α–UG
PhysicalpReviewpLettersSG2018SGXYWSGX[YZWY 7.4 27

315 nvμΩαψΥαGγorGαxΥσusμvαG˛‡˛‡GTgG GRG Gâ��GproΩuΥtμoψGΛψΩGΥoψstrΛμψtsGoψGΛψoτΛσousGquΛrtμΥGηΛuηαG
ΥoupσμψηsGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPGΛψΩGaG}α–UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 27

314 mouΞσαGpΛrtoψGμψtαrΛΥtμoψsGμψG˛‡RZGναtGΛψΩG˛‡RΞVΥναtRYGναtGαvαψtsGμψGpp´flGΥoσσμsμoψsGΛtGsfXUb^G}α–UG
PhysicalpReviewpDSG2014SGabSG 4.9 27

313 |θΛpαSGtrΛψsvαrsαGsμzαSGΛψΩGΥθΛrηαΩTθΛΩroψGτuσtμpσμΥμtyGoγGναtsGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_d}α–GPUG
JournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 27

312 uμτμtsGoψGΛψoτΛσousGtrμσμψαΛrGηΛuηαGΞosoψGΥoupσμψηsGγroτG  SG µGΛψΩG ˛‡GproΩuΥtμoψGμψGUGPhysicsp
Letters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG2012SG_XaSG[]XT[]b 4.2 27

311 |αΛrΥθGγorGΛψoτΛσousGquΛrtμΥG  ˛‡˛‡GΥoupσμψηsGμψGΩμασαΥtroψGΛψΩGτμssμψηGαψαrηyGγμψΛσGstΛtαsGμψGpp´flG
ΥoσσμsμoψsGΛtGsfXUb^GG}α–UGPhysicalpReviewpDSG2013SGaaSG 4.9 27

310 vαΛsurαταψtGoγGtθαG µGΛψΩGµµGproΩuΥtμoψGΥrossGsαΥtμoψsGusμψηGσαptoψμΥGγμψΛσGstΛtαsGμψGaU^GGγΞâ��XGoγG
pp´flGΥoσσμsμoψsUGPhysicalpReviewpDSG2012SGa]SG 4.9 27

309 vαΛsurαταψtGoγGproτptGΛψΩGψoψproτptG·oorτuσΛcGsααGtαxt−GproΩuΥtμoψGμψG·oorτuσΛcGsααGtαxt−GΛψΩG
·oorτuσΛcGsααGtαxt−GΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2017SG__SGY^b 4.2 26

308 vαΛsurαταψtGoγGtθαGασαΥtroψGΥθΛrηαGΛsyτταtryGμψGpp´flTg R¯Tgα˛‰R¯GΩαΥΛysGμψGpp´flGΥoσσμsμoψsGΛtG
sfXUb^GG}α–UGPhysicalpReviewpDSG2015SGbXSG 4.9 26

307 vαΛsurαταψtGoγGtθαGΥrossGsαΥtμoψGΛψΩGΛψηuσΛrGΥorrασΛtμoψsGγorGΛssoΥμΛtαΩGproΩuΥtμoψGoγGΛGµGΞosoψG
wμtθGΞGθΛΩroψsGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}GPGfG_G}α–UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 26

(2013-2012)
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306
|αΛrΥθGγorGΛψoτΛσousG tΞGΥoupσμψηsGΛψΩGγσΛvourTΥθΛψημψηGψαutrΛσGΥurrαψtsGμψGtTΥθΛψψασGsμψησαGtopG
quΛrπGproΩuΥtμoψGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPGΛψΩGaG}α–UGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 26

305 |αΛrΥθαsGγorGsupαrsyτταtryGusμψηGtθαGvG}YGvΛrμΛΞσαGμψGθΛΩroψμΥGαvαψtsGproΩuΥαΩGμψGppGΥoσσμsμoψsGΛtG
aG}α–UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 26

304 |αΛrΥθGγorGlyGvμoσΛtμoψGμψGksWTg˛…Rmsâ��¯GΩαΥΛysGμψGpp´flGΥoσσμsμoψsGΛtGsfXUb^GG}α–UGPhysicalpReviewpDSG
2010SGaYSG 4.9 26

303 |αΛrΥθGγorGtopGsquΛrπGpΛμrGproΩuΥtμoψGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–GusμψηGsμψησαGσαptoψG
αvαψtsUGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 25

302
vαΛsurαταψtsGoγGtθαG·oorτuσΛcGsααGtαxt−·oorτuσΛcGsααGtαxt−GproΩuΥtμoψGΥrossGsαΥtμoψsGμψGtθαG
·oorτuσΛcGsααGtαxt−GΥθΛψψασGμψGprotoψTprotoψGΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−GΛψΩG·oorτuσΛcGsααG
tαxt−GΛψΩGΥoτΞμψαΩGΥoψstrΛμψtsGoψGtrμpσαGηΛuηαGΥoupσμψηsUGEuropeanpPhysicalpJournalpCSG2015SG_]SG]XX

4.2 25

301 |αΛrΥθGγorGrαsoψΛψtGOGτΛtθrτ{t}ovαrσμψα{τΛtθrτ{t}}GPGproΩuΥtμoψGμψGσαptoψRναtsGαvαψtsGμψGppG
ΥoσσμsμoψsGΛtGOGsqrt{s}f_GPG}α–UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 25

300 mμrαΥtGταΛsurαταψtGoγGtθαGτΛssGΩμγγαrαψΥαGΞαtwααψGtopGΛψΩGΛψtμtopGquΛrπsUGPhysicalpReviewpDSG
2011SGa[SG 4.9 25

299 |αΛrΥθGγorGθαΛvyGrαsoψΛψΥαsGΩαΥΛyμψηGtoGtwoGqμηηsGΞosoψsGμψGγμψΛσGstΛtαsGΥoψtΛμψμψηGγourGΞGquΛrπsUG
EuropeanpPhysicalpJournalpCSG2016SG_^SGZ_X 4.2 25

298
loψstrΛμψtsGoψGtθαGpv||vSGjv|kGτoΩασGΛψΩGoψGotθαrGτoΩασsGγroτGtθαGsαΛrΥθGγorGσoψηTσμvαΩG
ΥθΛrηαΩGpΛrtμΥσαsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG
2015SG_]SGZY]

4.2 24

297 |αΛrΥθGγorGproΩuΥtμoψGoγGγourGtopGquΛrπsGμψGγμψΛσGstΛtαsGwμtθGsΛταTsμηψGorGτuσtμpσαGσαptoψsGμψG
protoψTprotoψGΥoσσμsμoψsGΛtUGEuropeanpPhysicalpJournalpCSG2020SGaWSG_] 4.2 24

296 vαΛsurαταψtGoγGμψΥσusμvαGναtGproΩuΥtμoψGΛψΩGψuΥσαΛrGτoΩμγμΥΛtμoψsGμψGpyΞGΥoσσμsμoψsGΛtG·oorτuσΛcG
sααGtαxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SGZ_Y 4.2 24

295
vuoψGrαΥoψstruΥtμoψGΛψΩGμΩαψtμγμΥΛtμoψGwμtθGtθαG{uψGrrGmWGΩαtαΥtorUGNuclearpInstrumentspandp
MethodspinpPhysicspResearch,pSectionpA:pAccelerators,pSpectrometers,pDetectorspandpAssociatedp
EquipmentSG2014SG_Z_SGYaXTYb[

1.2 24

294 sαtGΛψΩGuψΩαrσyμψηGαvαψtGpropαrtμαsGΛsGΛGγuψΥtμoψGoγGΥθΛrηαΩTpΛrtμΥσαGτuσtμpσμΥμtyGμψGprotoψTprotoψG
ΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2013SG_ZSGY^_[ 4.2 24

293 jσμηψταψtGoγGtθαGlv|GtrΛΥπαrGwμtθGuqlGΛψΩGΥosτμΥGrΛyGΩΛtΛUGJournalpofpInstrumentationSG2014SGbSGyW^WWbTyW^WWb1 24

292 vαΛsurαταψtGoγGtθαGµV˛‡QGRGΞTναtGΥrossGsαΥtμoψGμψGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG_GPG}α–UGJournalpofpHighp
EnergypPhysicsSG2012SGYWXYSGX 5.4 24

291 |αΛrΥθGγorGψαwGpθysμΥsGμψGαvαψtsGwμtθGsΛταTsμηψGΩμσαptoψsGΛψΩGΞTtΛηηαΩGναtsGμψGppGΥoσσμsμoψsGΛtGOGsqrtG
{s}GfG_GPG}α–UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 24

290 yαrγorτΛψΥαGoγGtθαGlv|GuαvασTXGtrμηηαrGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGâ��sGfGXZG}α–UGJournalpofp
InstrumentationSG2020SGX]SGyXWWX_TyXWWX_ 1 23

289 |αΛrΥθGγorG hGTgGtΞGΩαΥΛysGμψGtθαGσαptoψGRGναtsGγμψΛσGstΛtαGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}GPGfGaG}α–UGJournalp
ofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 23

IvanuHeredia-deuLauCruz
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288 vαΛsurαταψtGoγGtθαGτuoψGΥθΛrηαGΛsyτταtryGμψGpp´flTg R¯Tg˛…˛‰R¯GαvαψtsGΛtGsfXUb^GG}α–UGPhysicalp
ReviewpDSG2013SGaaSG 4.9 23

287 |αΛrΥθGγorGtθμrΩTηαψαrΛtμoψGsΥΛσΛrGσαptoquΛrπsGΩαΥΛyμψηGtoGΛGtopGquΛrπGΛψΩGΛGσαptoψGΛtUGEuropeanp
PhysicalpJournalpCSG2018SG_aSG_W_ 4.2 23

286 vαΛsurαταψtGoγGtθαG·oorτuσΛcGsααGtαxt−GproΩuΥtμoψGΥrossGsαΥtμoψGusμψηGαvαψtsGμψGtθαG·oorτuσΛcGsααG
tαxt−GγμψΛσGstΛtαGμψGppGΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2017SG__SGX_Y 4.2 22

285 |αΛrΥθGγorGΩΛrπGτΛttαrGproΩuΥαΩGμψGΛssoΥμΛtμoψGwμtθGθαΛvyTγσΛvorGquΛrπGpΛμrsGμψGprotoψTprotoψG
ΥoσσμsμoψsGΛtUGEuropeanpPhysicalpJournalpCSG2017SG__SGa[] 4.2 22

284
|αΛrΥθGγorGpθysμΥsGΞαyoψΩGtθαGstΛψΩΛrΩGτoΩασGμψGαvαψtsGwμtθGtwoGσαptoψsSGναtsSGΛψΩGτμssμψηG
trΛψsvαrsαGτoταψtuτGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}GPGfGaG}α–UGJournalpofpHighpEnergypPhysicsSG2015SG
YWX]SGX

5.4 22

283 jzμτutθΛσGΩαΥorrασΛtμoψsGΛψΩGτuσtμpσαGpΛrtoψGμψtαrΛΥtμoψsGμψG˛‡RYGναtGΛψΩG˛‡RZGναtGαvαψtsGμψGpp´flG
ΥoσσμsμoψsGΛtGsfXUb^GG}α–UGPhysicalpReviewpDSG2011SGaZSG 4.9 22

282
vαΛsurαταψtGoγGtθαG µGproΩuΥtμoψGΥrossGsαΥtμoψGμψGppGΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−GΛψΩG
a·oorτuσΛcGsααGtαxt−GΛψΩGsαΛrΥθGγorGΛψoτΛσousGtrμpσαGηΛuηαGΥoupσμψηsGΛtG·oorτuσΛcGsααGtαxt−UG
EuropeanpPhysicalpJournalpCSG2017SG__SGYZ^

4.2 21

281
jGsαΛrΥθGγorGψαwGpθαψoταψΛGμψGppGΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−GμψGγμψΛσGstΛtαsGwμtθGτμssμψηG
trΛψsvαrsαGτoταψtuτGΛψΩGΛtGσαΛstGoψαGναtGusμψηGtθαG·oorτuσΛcGsααGtαxt−GvΛrμΛΞσαUGEuropeanpPhysicalp
JournalpCSG2017SG__SGYb[

4.2 21

280 vαΛsurαταψtGoγGασαΥtrowαΛπGproΩuΥtμoψGoγGtwoGναtsGμψGΛssoΥμΛtμoψGwμtθGΛGµGΞosoψGμψGprotoψTprotoψG
ΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2015SG_]SG^^ 4.2 21

279 lorrασΛtμoψsGΞαtwααψGναtsGΛψΩGΥθΛrηαΩGpΛrtμΥσαsGμψGyΞyΞGΛψΩGppGΥoσσμsμoψsGΛtGOG
sqrt{s≥{τΛtθrτ{ww}}}fYU_^GPG}α–UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 21

278 vαΛsurαταψtGoγGtθαG·oorτuσΛcGsααGtαxt−GproΩuΥtμoψGΥrossGsαΥtμoψGμψGtθαGΛσσTναtsGγμψΛσGstΛtαGμψGppG
ΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SGXYa 4.2 21

277 vαΛsurαταψtGoγGtθαGproΩuΥtμoψGΥrossGsαΥtμoψsGγorGΛGµGΞosoψGΛψΩGoψαGorGτorαGΞGναtsGμψGppGΥoσσμsμoψsG
ΛtGOGsqrt{s}GPGfG_G}α–UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 21

276 vαΛsurαταψtGoγGtθαGtopTquΛrπGτΛssGμψGΛσσTναtsG·oorτuσΛcGsααGtαxt−GαvαψtsGμψGppGΥoσσμsμoψsGΛtG
·oorτuσΛcGsααGtαxt−G}α–UGEuropeanpPhysicalpJournalpCSG2014SG_[SGY_]a 4.2 21

275 vαΛsurαταψtGoγGtθαGOτΛtθrτ{t}ΞΛr{τΛtθrτ{t}}PGproΩuΥtμoψGΥrossGsαΥtμoψGμψGtθαGˇ�RναtsGΥθΛψψασGμψGppG
ΥoσσμsμoψsGΛtGOsqrt{s}f_GτΞox{}α–}PUGEuropeanpPhysicalpJournalpCSG2013SG_ZSGX 4.2 21

274 |αΛrΥθGγorGuowGvΛssG–αΥtorG{αsoψΛψΥαsGmαΥΛyμψηGtoGzuΛrπTjψtμquΛrπGyΛμrsGμψGyrotoψTyrotoψG
loσσμsμoψsGΛtGsqrt·s−fXZGG}α–UGPhysicalpReviewpLettersSG2017SGXXbSGXXXaWY 7.4 21

273
|αΛrΥθGγorGpθysμΥsGΞαyoψΩGtθαGstΛψΩΛrΩGτoΩασGμψGαvαψtsGwμtθGtwoGσαptoψsGoγGsΛταGsμηψSGτμssμψηG
trΛψsvαrsαGτoταψtuτSGΛψΩGναtsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtUGEuropeanpPhysicalpJournalpCSG2017SG
__SG]_a

4.2 21

272 |αΛrΥθGγorGσμηθtGΞosoψsGμψGΩαΥΛysGoγGtθαGXY]Gpα–GqμηηsGΞosoψGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOG
sqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 21

271 |αΛrΥθGγorGΛGqμηηsGΞosoψGμψGtθαGΩαΥΛyGΥθΛψψασGqGTgGµµOQPGTgGqOGovαrσμψαG{tαxt{q}}GPGâ��Gâ��Gâ��GRGμψGppGΥoσσμsμoψsG
ΛtGOGsqrtG{s}GfG_GP}α–UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 21

(2012-2013)
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270 vαΛsurαταψtGoγGsμψGY˛‚αγγâ��GΛψΩGµTσμηθtGquΛrπGΥoupσμψηsGusμψηGtθαGγorwΛrΩTΞΛΥπwΛrΩGΥθΛrηαG
ΛsyτταtryGμψGpp´flTgµV˛‡QTgαRαâ��GαvαψtsGwμtθGuf]UWGGγΞâ��XGΛtGsfXUb^GG}α–UGPhysicalpReviewpDSG2011SGa[SG 4.9 21

269 vαΛsurαταψtGoγGtrΛψsvαrsαGτoταψtuτGrασΛtμvαGtoGΩμναtGsystατsGμψGyΞyΞGΛψΩGppGΥoσσμsμoψsGΛtGOG
sqrt{s≥{τΛtθrτ{ww}}}fYU_^GPG}α–UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 21

268
vαΛsurαταψtGoγG·oorτuσΛcGsααGtαxt−GproΩuΥtμoψGwμtθGΛΩΩμtμoψΛσGναtGΛΥtμvμtySGμψΥσuΩμψηG·oorτuσΛcGsααG
tαxt−GquΛrπGναtsSGμψGtθαGΩμσαptoψGΩαΥΛyGΥθΛψψασGusμψηGppGΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−UGEuropeanp
PhysicalpJournalpCSG2016SG_^SGZ_b

4.2 20

267 |αΛrΥθGγorGstΛψΩΛrΩGτoΩασGproΩuΥtμoψGoγGγourGtopGquΛrπsGwμtθGsΛταTsμηψGΛψΩGτuσtμσαptoψGγμψΛσG
stΛtαsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtUGEuropeanpPhysicalpJournalpCSG2018SG_aSGX[W 4.2 20

266
|αΛrΥθGγorGpΛμrGproΩuΥtμoψGoγGvαΥtorTσμπαG}GΛψΩGkGquΛrπsGμψGsμψησαTσαptoψGγμψΛσGstΛtαsGusμψηGΞoostαΩG
ναtGsuΞstruΥturαGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG
2017SGYWX_SGX

5.4 20

265 |αΛrΥθGγorGθαΛvyGrαsoψΛψΥαsGtθΛtGΩαΥΛyGμψtoGΛGvαΥtorGΞosoψGΛψΩGΛGqμηηsGΞosoψGμψGθΛΩroψμΥGγμψΛσG
stΛtαsGΛtUGEuropeanpPhysicalpJournalpCSG2017SG__SG^Z^ 4.2 20

264 sαtGαψαrηyGsΥΛσαGΩαtαrτμψΛtμoψGμψGtθαGmWGαxpαrμταψtUGNuclearpInstrumentspandpMethodspinpPhysicsp
Research,pSectionpA:pAccelerators,pSpectrometers,pDetectorspandpAssociatedpEquipmentSG2014SG_^ZSG[[YT[_]1.2 20

263 |αΛrΥθGγorGΛψoτΛσousGsμψησαGtopGquΛrπGproΩuΥtμoψGμψGΛssoΥμΛtμoψGwμtθGΛGpθotoψGμψGppGΥoσσμsμoψsGΛtGOG
sqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 20

262
vαΛsurαταψtsGoγGtθαG·oorτuσΛcGsααGtαxt−GproΩuΥtμoψGΥrossGsαΥtμoψGμψGσαptoψRναtsGγμψΛσGstΛtαsGμψGppG
ΥoσσμsμoψsGΛtGaG·oorτuσΛcGsααGtαxt−GΛψΩGrΛtμoGoγGaGtoG_´ ·oorτuσΛcGsααGtαxt−GΥrossGsαΥtμoψsUGEuropeanp
PhysicalpJournalpCSG2017SG__SGX]

4.2 19

261 vαΛsurαταψtGoγGtθαG GΞosoψGθασμΥμtyGμψGαvαψtsGwμtθGΛGsμψησαGrαΥoψstruΥtαΩGtopGquΛrπGμψGppG
ΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 19

260
|αΛrΥθGγorGrαsoψΛψtGΛψΩGψoψrαsoψΛψtGqμηηsGΞosoψGpΛμrGproΩuΥtμoψGμψGtθαGOG
τΛtθrτ{Ξ}ovαrσμψα{τΛtθrτ{Ξ}}τΛtθμt{ασσGψuGασσGψuG}GPGγμψΛσGstΛtαGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOG
sqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX

5.4 19

259 |αΛrΥθGγorGτΛssμvαG qGrαsoψΛψΥαsGΩαΥΛyμψηGμψtoGtθαG·oorτuσΛcGsααGtαxt−GγμψΛσGstΛtαGΛtG·oorτuσΛcGsααG
tαxt−·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SGYZ_ 4.2 19

258
nσαΥtroψGΛψΩGpθotoψGμΩαψtμγμΥΛtμoψGμψGtθαGmWGαxpαrμταψtUGNuclearpInstrumentspandpMethodspinp
PhysicspResearch,pSectionpA:pAccelerators,pSpectrometers,pDetectorspandpAssociatedpEquipmentSG2014SG
_]WSG_aTb]

1.2 19

257 |αΛrΥθGγorGθαΛvyGrαsoψΛψΥαsGΩαΥΛyμψηGtoGtΛuGσαptoψGpΛμrsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}fXZG
PG}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 19

256 |αΛrΥθGγorGτΛssμvαGrαsoψΛψΥαsGΩαΥΛyμψηGμψtoG  SG µGorGµµGΞosoψsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOG
sqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 19

255 |αΛrΥθGγorGtθμrΩTηαψαrΛtμoψGsΥΛσΛrGσαptoquΛrπsGμψGtθαGtˇ�GΥθΛψψασGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOG
sqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 19

254 µ˛‡GproΩuΥtμoψGΛψΩGσμτμtsGoψGΛψoτΛσousGµµ˛‡GΛψΩGµ˛‡˛‡GΥoupσμψηsGμψGpp´flGΥoσσμsμoψsGΛtGsfXUb^GG}α–UG
PhysicalpReviewpDSG2012SGa]SG 4.9 19

253 vαΛsurαταψtGoγGΩμγγαrαψtμΛσGΥrossGsαΥtμoψsGγorGΞosoψGproΩuΥtμoψGμψGΛssoΥμΛtμoψGwμtθGναtsGμψG
protoψTprotoψGΥoσσμsμoψsGΛtUGEuropeanpPhysicalpJournalpCSG2018SG_aSGb^] 4.2 19

IvanuHeredia-deuLauCruz
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252 |αΛrΥθGγorGψαwGpθysμΥsGμψGΩμναtGΛψηuσΛrGΩμstrμΞutμoψsGusμψηGprotoψTprotoψGΥoσσμsμoψsGΛtGΛψΩG
ΥoψstrΛμψtsGoψGΩΛrπGτΛttαrGΛψΩGotθαrGτoΩασsUGEuropeanpPhysicalpJournalpCSG2018SG_aSG_ab 4.2 19

251 |αΛrΥθGγorGvαΥtorTσμπαGquΛrπsGμψGαvαψtsGwμtθGtwoGopposμtασyGΥθΛrηαΩGσαptoψsGΛψΩGναtsGμψG
protoψTprotoψGΥoσσμsμoψsGΛtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGZ^[ 4.2 18

250 |tuΩyGoγGµGproΩuΥtμoψGμψGyΞyΞGΛψΩGppGΥoσσμsμoψsGΛtGOGsqrt{s≥{τΛtθrτ{ww}}}fYU_^GPG}α–GμψGtθαGΩμτuoψG
ΛψΩGΩμασαΥtroψGΩαΥΛyGΥθΛψψασsUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 18

249 xΞsαrvΛtμoψGoγGtopGquΛrπGpΛμrsGproΩuΥαΩGμψGΛssoΥμΛtμoψGwμtθGΛGvαΥtorGΞosoψGμψGppGΥoσσμsμoψsGΛtGOG
sqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 18

248 UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 18

247 vαΛsurαταψtGoγGtθαGpp´flTg RΞR¯GproΩuΥtμoψGΥrossGsαΥtμoψGΛtGsfXUb^}α–UGPhysicspLetters,pSectionpB:p
Nuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG2013SG_XaSGXZX[TXZYW 4.2 18

246 |αΛrΥθGγorGΩμrαΥtGproΩuΥtμoψGoγGsupαrsyτταtrμΥGpΛrtψαrsGoγGtθαGtopGquΛrπGμψGtθαGΛσσTναtsGγμψΛσGstΛtαG
μψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 18

245
|αΛrΥθGγorGθαΛvyGψαutrμψosGorGtθμrΩTηαψαrΛtμoψGσαptoquΛrπsGμψGγμψΛσGstΛtαsGwμtθGtwoGθΛΩroψμΥΛσσyG
ΩαΥΛyμψηGˇ�GσαptoψsGΛψΩGtwoGναtsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX

5.4 18

244 |μτuσtΛψαousGταΛsurαταψtGoγGγorwΛrΩTΞΛΥπwΛrΩGΛsyτταtryGΛψΩGtopGpoσΛrμzΛtμoψGμψGΩμσαptoψGγμψΛσG
stΛtαsGγroτGtt´flGproΩuΥtμoψGΛtGtθαG}αvΛtroψUGPhysicalpReviewpDSG2015SGbYSG 4.9 18

243 |αΛrΥθGγorGψαutrΛσGv||vGqμηηsGΞosoψsGΩαΥΛyμψηGμψtoGΛGpΛμrGoγGΞottoτGquΛrπsUGJournalpofpHighp
EnergypPhysicsSG2015SGYWX]SGX 5.4 18

242 vαΛsurαταψtGoγGtθαG GΞosoψGτΛssGwμtθGtθαGmWGΩαtαΥtorUGPhysicalpReviewpDSG2014SGabSG 4.9 18

241 vαΛsurαταψtGoγGtθαGγorwΛrΩTΞΛΥπwΛrΩGΛsyτταtryGμψGtθαGΩμstrμΞutμoψGoγGσαptoψsGμψGtt´flGαvαψtsGμψGtθαG
σαptoψRναtsGΥθΛψψασUGPhysicalpReviewpDSG2014SGbWSG 4.9 18

240 vαΛsurαταψtGoγGtθαGtopTquΛrπGτΛssGμψGpp´flGΥoσσμsμoψsGusμψηGαvαψtsGwμtθGtwoGσαptoψsUGPhysicalpReviewp
DSG2012SGa^SG 4.9 18

239 vαΛsurαταψtGoγGtθαGtopGquΛrπGτΛssGμψGγμψΛσGstΛtαsGwμtθGtwoGσαptoψsUGPhysicalpReviewpDSG2009SGaWSG 4.9 18

238 |tuΩyGoγGtθαG¯´–O]]^aPGstΛtαGwμtθGsατμσαptoψμΥGΩαΥΛysGoγGtθαGksWGταsoψUGPhysicalpReviewpDSG2018SG
b_SG 4.9 18

237 |αΛrΥθGγorGψαwGpθysμΥsGμψGαvαψtsGwμtθGΛGσαptoψμΥΛσσyGΩαΥΛyμψηGµGΞosoψGΛψΩGΛGσΛrηαGtrΛψsvαrsαG
τoταψtuτGμτΞΛσΛψΥαGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGfGXZUGEuropeanpPhysicalpJournalpCSG2018SG_aSGYbX 4.2 17

236 vαΛsurαταψtGoγGtθαGμψΥσusμvαGναtGΥrossGsαΥtμoψGμψGppGΥoσσμsμoψsGΛtGOsqrt{s}GfGYU_^StαxtG{}α–}PUG
EuropeanpPhysicalpJournalpCSG2016SG_^SGX 4.2 17

235
|αΛrΥθGγorGOGτΛtθrτ{t}ovαrσμψα{τΛtθrτ{t}}GPGrαsoψΛψΥαsGμψGθμηθσyGΞoostαΩGσαptoψRναtsGΛψΩGγuσσyG
θΛΩroψμΥGγμψΛσGstΛtαsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG
2017SGYWX_SGX

5.4 17

(2017-2018)
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234 |αΛrΥθαsGγorGpΛμrGproΩuΥtμoψGoγGtθμrΩTηαψαrΛtμoψGsquΛrπsGμψG·oorτuσΛcGsααGtαxt−·oorτuσΛcGsααGtαxt−G
ppGΥoσσμsμoψsUGEuropeanpPhysicalpJournalpCSG2017SG__SGZY_ 4.2 17

233 |αΛrΥθGγorGtθαGproΩuΥtμoψGoγGΩΛrπGτΛttαrGμψGΛssoΥμΛtμoψGwμtθGtopTquΛrπGpΛμrsGμψGtθαGsμψησαTσαptoψG
γμψΛσGstΛtαGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 17

232 |αΛrΥθGγorGstoppαΩGσoψηTσμvαΩGpΛrtμΥσαsGproΩuΥαΩGμψGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG{tαxt{_}α–}}GPUGJournalp
ofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 17

231
{ΛtμosGoγGΩμναtGproΩuΥtμoψGΥrossGsαΥtμoψsGΛsGΛGγuψΥtμoψGoγGtθαGΛΞsoσutαGΩμγγαrαψΥαGμψGrΛpμΩμtyG
ΞαtwααψGναtsGμψGprotoψâ��protoψGΥoσσμsμoψsGΛtGOsqrt{s}GfG_GτΛtθrτ{}α–}PUGEuropeanpPhysicalpJournalpCSG
2012SG_YSGX

4.2 17

230 vαΛsurαταψtsGoγG  GΛψΩG µGproΩuΥtμoψGμψG GRGναtsGγμψΛσGstΛtαsGμψGppGΥoσσμsμoψsUGPhysicalpReviewp
LettersSG2012SGXWaSGXaXaWZ 7.4 17

229 |αΛrΥθGγorGsψαutrμψoGproΩuΥtμoψGμψGα˛…GγμψΛσGstΛtαsGμψG]UZGγΞTXGoγGppGΥoσσμsμoψsGΛtGsquΛrαGrootGsGfXUb^G
}α–UGPhysicalpReviewpLettersSG2010SGXW]SGXbXaWY 7.4 17

228 vαΛsurαταψtGoγGtθαG˛�ΞWGσμγαtμταGμψGtθαGαxΥσusμvαGΩαΥΛyG˛�ΞWTgsVˇ�˛�WGμψGpp´flGΥoσσμsμoψsGΛtGsfXUb^GG}α–UG
PhysicalpReviewpDSG2012SGa]SG 4.9 17

227
vαΛsurαταψtGoγGΩouΞσαTΩμγγαrαψtμΛσGΥrossGsαΥtμoψsGγorGtopGquΛrπGpΛμrGproΩuΥtμoψGμψGppGΥoσσμsμoψsGΛtG
·oorτuσΛcGsααGtαxt−·oorτuσΛcGsααGtαxt−GΛψΩGμτpΛΥtGoψGpΛrtoψGΩμstrμΞutμoψGγuψΥtμoψsUGEuropeanp
PhysicalpJournalpCSG2017SG__SG[]b

4.2 16

226 |αΛrΥθαsGγorGpθysμΥsGΞαyoψΩGtθαGstΛψΩΛrΩGτoΩασGwμtθGtθαGvΛrμΛΞσαGμψGθΛΩroψμΥGγμψΛσGstΛtαsGwμtθGΛψΩG
wμtθoutGΩμsΛppαΛrμψηGtrΛΥπsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtUGEuropeanpPhysicalpJournalpCSG2020SGaWSGZ 4.2 16

225 |αΛrΥθGγorGψαwGpθysμΥsGwμtθGtθαGvG}YGvΛrμΛΞσαGμψGΛσσTναtsGγμψΛσGstΛtαsGproΩuΥαΩGμψGppGΥoσσμsμoψsGΛtGOG
sqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 16

224
|αΛrΥθGγorGΛGvαryGσμηθtGwv||vGqμηηsGΞosoψGproΩuΥαΩGμψGΩαΥΛysGoγGtθαGXY]Gpα–GsΥΛσΛrGΞosoψGΛψΩG
ΩαΥΛyμψηGμψtoGˇ�GσαptoψsGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2016SG
YWX^SGX

5.4 16

223
rτprovαΩGΞGquΛrπGναtGμΩαψtμγμΥΛtμoψGΛtGtθαGmWGαxpαrμταψtUGNuclearpInstrumentspandpMethodspinp
PhysicspResearch,pSectionpA:pAccelerators,pSpectrometers,pDetectorspandpAssociatedpEquipmentSG2014SG
_^ZSGYbWTZWZ

1.2 16

222 vαΛsurαταψtGoγG µGΛψΩGµµGproΩuΥtμoψGμψGppGΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−GμψGγμψΛσGstΛtαsGwμtθG
ΞTtΛηηαΩGναtsUGEuropeanpPhysicalpJournalpCSG2014SG_[SGYb_Z 4.2 16

221 |αΛrΥθGγorGαxotμΥGrαsoψΛψΥαsGΩαΥΛyμψηGμψtoG µVµµGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPG}α–UGJournalpofp
HighpEnergypPhysicsSG2013SGYWXZSGX 5.4 16

220 |tuΩμαsGoγG GΞosoψGpσusGναtsGproΩuΥtμoψGμψGpp´flGΥoσσμsμoψsGΛtGsfXUb^GG}α–UGPhysicalpReviewpDSG2013SGaaSG 4.9 16

219 |αΛrΥθGγorGvαΥtorTσμπαG}GquΛrπsGΩαΥΛyμψηGtoGtopGquΛrπsGΛψΩGqμηηsGΞosoψsGμψGtθαGΛσσTθΛΩroψμΥGΥθΛψψασG
usμψηGναtGsuΞstruΥturαUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 16

218 loτΞμψαΩGsαΛrΥθGγorGtθαGqμηηsGΞosoψGwμtθGtθαGmWGαxpαrμταψtUGPhysicalpReviewpDSG2013SGaaSG 4.9 16

217 |αΛrΥθGγorGΩΛrπGτΛttαrGΛψΩGuψpΛrtμΥσαsGμψGαvαψtsGwμtθGΛGµGΞosoψGΛψΩGτμssμψηGtrΛψsvαrsαGτoταψtuτG
μψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 16
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216 |αΛrΥθGγorGΩΛrπGτΛttαrGμψGαvαψtsGwμtθGαψαrηαtμΥSGθΛΩroψμΥΛσσyGΩαΥΛyμψηGtopGquΛrπsGΛψΩGτμssμψηG
trΛψsvαrsαGτoταψtuτGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 16

215 vαΛsurαταψtsGoγGtθαGΛssoΥμΛtαΩGproΩuΥtμoψGoγGΛGµGΞosoψGΛψΩGΞGναtsGμψGppGΥoσσμsμoψsGΛtUGEuropeanp
PhysicalpJournalpCSG2017SG__SG_]X 4.2 15

214
vαΛsurαταψtGoγGΩμγγαrαψtμΛσGΛψΩGμψtαηrΛtαΩGγμΩuΥμΛσGΥrossGsαΥtμoψsGγorGqμηηsGΞosoψGproΩuΥtμoψGμψG
tθαGγourTσαptoψGΩαΥΛyGΥθΛψψασGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPGΛψΩGaG}α–UGJournalpofpHighpEnergyp
PhysicsSG2016SGYWX^SGX

5.4 15

213 vαΛsurαταψtGoγGtθαGtrμpσαTΩμγγαrαψtμΛσGΥrossGsαΥtμoψGγorGpθotoψGRGναtsGproΩuΥtμoψGμψGprotoψTprotoψG
ΥoσσμsμoψsGΛtGOGsqrt{s}GPGfG_G}α–UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 15

212 |αΛrΥθGγorGψαwGpθysμΥsGμψGαvαψtsGwμtθGpθotoψsSGναtsSGΛψΩGτμssμψηGtrΛψsvαrsαGαψαrηyGμψGppGΥoσσμsμoψsG
ΛtGOGsqrt{s}f_GPG}α–UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 15

211 |αΛrΥθGγorGsupαrsyτταtryGμψGppGΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−G}α–GμψGαvαψtsGwμtθGΛGsμψησαGσαptoψSG
ναtsSGΛψΩGτμssμψηGtrΛψsvαrsαGτoταψtuτUGEuropeanpPhysicalpJournalpCSG2013SG_ZSGY[W[ 4.2 15

210 vαΛsurαταψtGoγGtθαGtrΛψsvαrsαGτoταψtuτGspαΥtrΛGoγGwαΛπGvαΥtorGΞosoψsGproΩuΥαΩGμψG
protoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 15

209 |αΛrΥθGγorGstΛψΩΛrΩGτoΩασGproΩuΥtμoψGoγGγourGtopGquΛrπsGμψGtθαGσαptoψGRGναtsGΥθΛψψασGμψGppG
ΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2014SGYWX[SGX 5.4 15

208 vαΛsurαταψtGoγGtθαGproΩuΥtμoψGγrΛΥtμoψGtμταsGΞrΛψΥθμψηGγrΛΥtμoψGγOΞTg˛�ΞP´•kO˛�ΞTgsVˇ�˛�PUGPhysicalp
ReviewpDSG2011SGa[SG 4.9 15

207 |αΛrΥθGγorGθμηθTτΛssGrαsoψΛψΥαsGμψGγμψΛσGstΛtαsGwμtθGΛGσαptoψGΛψΩGτμssμψηGtrΛψsvαrsαGτoταψtuτGΛtG
OGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 15

206 vαΛsurαταψtGoγGtθαGναtGτΛssGμψGθμηθσyGΞoostαΩG·oorτuσΛcGsααGtαxt−GαvαψtsGγroτGppGΥoσσμsμoψsGΛtG
·oorτuσΛcGsααGtαxt−·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2017SG__SG[^_ 4.2 14

205 |αΛrΥθGγorGΩμrαΥtGpΛμrGproΩuΥtμoψGoγGsupαrsyτταtrμΥGtopGquΛrπsGΩαΥΛyμψηGtoGΛσσTθΛΩroψμΥGγμψΛσGstΛtαsG
μψGppGΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SG[^W 4.2 14

204 |αΛrΥθGγorGΛGτΛssμvαGrαsoψΛψΥαGΩαΥΛyμψηGμψtoGΛGqμηηsGΞosoψGΛψΩGΛG GorGµGΞosoψGμψGθΛΩroψμΥGγμψΛσG
stΛtαsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 14

203 vαΛsurαταψtGoγGtθαGOGuΛτΞΩΛ≥{τΛtθrτ{Ξ}}√WGPGσμγαtμταGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPG}α–UGJournalp
ofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 14

202 vαΛsurαταψtGoγGtθαGOGτΛtθrτ{t}ovαrσμψα{τΛtθrτ{t}}GPGproΩuΥtμoψGΥrossGsαΥtμoψGμψGtθαGΛσσTναtGγμψΛσG
stΛtαGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPG}α–UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 14

201
vαΛsurαταψtGoγGtθαGOGτΛtθrτ{t}ovαrσμψα{τΛtθrτ{t}}GPGproΩuΥtμoψGΥrossGsαΥtμoψGusμψηGαvαψtsGwμtθG
oψαGσαptoψGΛψΩGΛtGσαΛstGoψαGναtGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG
2017SGYWX_SGX

5.4 14

200 yrαΥμsμoψGταΛsurαταψtGoγGtθαGtopTquΛrπGτΛssGμψGσαptoψRναtsGγμψΛσGstΛtαsUGPhysicalpReviewpDSG2015SG
bXSG 4.9 14

199 vαΛsurαταψtGoγGΛssoΥμΛtαΩGproΩuΥtμoψGoγGzGΞosoψsGwμtθGΥθΛrτGquΛrπGναtsGμψGppGΥoσσμsμoψsGΛtG
â��sfXUb^GG}α–UGPhysicalpReviewpLettersSG2014SGXXYSGW[YWWX 7.4 14

(2014-2018)
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198 vαΛsurαταψtGoγGtθαG GΞosoψGproΩuΥtμoψGΥθΛrηαGΛsyτταtryGμψGppGTg R¯Tgα˛‰R¯GαvαψtsGΛtG
â��sfXUb^GG}α–UGPhysicalpReviewpLettersSG2014SGXXYSGX]XaWZ 7.4 14

197 |αΛrΥθGγorGγμrstGηαψαrΛtμoψGσαptoquΛrπGpΛμrGproΩuΥtμoψGμψGtθαGασαΥtroψGRGτμssμψηGαψαrηyGRGναtsGγμψΛσG
stΛtαUGPhysicalpReviewpDSG2011SGa[SG 4.9 14

196 vαΛsurαταψtGoγGΥoσorGγσowGμψGtt´flGαvαψtsGγroτGpp´flGΥoσσμsμoψsGΛtGsfXUb^GG}α–UGPhysicalpReviewpDSG2011SG
aZSG 4.9 14

195 |αΛrΥθGγorGqμηηsGΞosoψGoγγTsθασσGproΩuΥtμoψGμψGprotoψTprotoψGΥoσσμsμoψsGΛtG_GΛψΩGaG}α–GΛψΩG
ΩαrμvΛtμoψGoγGΥoψstrΛμψtsGoψGμtsGtotΛσGΩαΥΛyGwμΩtθUGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 14

194
vαΛsurαταψtGoγGtθαGrΛtμoGoγGtθαGproΩuΥtμoψGΥrossGsαΥtμoψsGtμταsGΞrΛψΥθμψηGγrΛΥtμoψsGoγGkG´–ΥGGTgGsVˇ�ˇ�G
´–GΛψΩGk´–GTgGsVˇ�tG´–GΛψΩGOGτΛtθrτ{τΛtθΥΛσ{k}}σαγtO{τΛtθrτ{k}}≥{τΛtθrτ{Υ}}√{pτ}toGτΛtθrτ{s}VpsμG
{pμ}√{pτG}{pμ}√{pτG}{pμ}√{τp}rμηθtPVτΛtθrτ{τΛtθΥΛσ{k}}σαγtO{τΛtθrτ{k}}≥{τΛtθrτ{Υ}}√{pτ}toG
τΛtθrτ{s}VpsμG{pμ}√{pτ}rμηθtPGPGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPG}α–UGJournalpofpHighpEnergypPhysicsSG
2015SGYWX]SGX

5.4 13

193 loψstrΛμψtsGoψGtθαGΩouΞσαTpΛrtoψGsΥΛttαrμψηGΥrossGsαΥtμoψGγroτGsΛταTsμηψG GΞosoψGpΛμrGproΩuΥtμoψG
μψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 13

192 oorwΛrΩTΞΛΥπwΛrΩGΛsyτταtryGoγGmrασσT±ΛψGσαptoψGpΛμrsGμψGppGΥoσσμsμoψsGΛtG·oorτuσΛcGsααG
tαxt−·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2016SG_^SGZY] 4.2 13

191 |tuΩyGoγGΩouΞσαGpΛrtoψGμψtαrΛΥtμoψsGμψGΩμpθotoψRΩμναtGαvαψtsGμψGpp´flGΥoσσμsμoψsGΛtGsfXUb^GG}α–UG
PhysicalpReviewpDSG2016SGbZSG 4.9 13

190 yroΞμψηGΥoσorGΥoθαrαψΥαGαγγαΥtsGμψGppGΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG
2014SG_[SGYbWX 4.2 13

189 |αΛrΥθGγorGΛGγαrτμopθoΞμΥGqμηηsGΞosoψGμψGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG_GPG}α–UGJournalpofpHighpEnergyp
PhysicsSG2012SGYWXYSGX 5.4 13

188
vαΛsurαταψtGoγGtθαGμψΥσusμvαGproΩuΥtμoψGΥrossGsαΥtμoψsGγorGγorwΛrΩGναtsGΛψΩGγorGΩμναtGαvαψtsGwμtθG
oψαGγorwΛrΩGΛψΩGoψαGΥαψtrΛσGναtGμψGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG_GPG}α–UGJournalpofpHighpEnergypPhysicsSG
2012SGYWXYSGX

5.4 13

187 vαΛsurαταψtGoγGtθαGτΛssGΩμγγαrαψΥαGΞαtwααψGtopGΛψΩGΛψtμtopGquΛrπsUGJournalpofpHighpEnergyp
PhysicsSG2012SGYWXYSGX 5.4 13

186 |αΛrΥθGγorGtθαGrΛrαGΩαΥΛyGksWTg˛…R˛…â��UGPhysicalpReviewpDSG2013SGa_SG 4.9 13

185 vαΛsurαταψtGoγGtθαGrΛtμoGoγGΩμγγαrαψtμΛσGΥrossGsαΥtμoψsGˇ�Opp´flTgµRΞGναtPVˇ�Opp´flTgµRναtPGμψGpp´flGΥoσσμsμoψsG
ΛtGsfXUb^GG}α–UGPhysicalpReviewpDSG2013SGa_SG 4.9 13

184 vαΛsurαταψtGoγGtt´flGproΩuΥtμoψGμψGtθαGˇ�RναtsGtopoσoηyGusμψηGpp´flGΥoσσμsμoψsGΛtGsfXUb^GG}α–UGPhysicalp
ReviewpDSG2010SGaYSG 4.9 13

183 vαΛsurαταψtGoγGtθαGrΛtμoGoγGμψΥσusμvαGΥrossGsαΥtμoψsGˇ�Opp´flTgµRΞâ��quΛrπGναtPVˇ�Opp´flTgµRναtPGΛtG
sfXUb^GG}α–UGPhysicalpReviewpDSG2011SGaZSG 4.9 13

182
vαΛsurαταψtGoγGOθΞoxG{t}{ΞΛr{θΞoxG{t}}}PGψorτΛσμsαΩGτuσtμTΩμγγαrαψtμΛσGΥrossGsαΥtμoψsGμψGO{tαxtG
{p}}{tαxtG{p}}GPGΥoσσμsμoψsGΛtGOsqrt{s}fXZS{tαxtG{}α–}}GPSGΛψΩGsμτuσtΛψαousGΩαtαrτμψΛtμoψGoγGtθαGstroψηG
ΥoupσμψηGstrαψηtθSGtopGquΛrπGpoσαGτΛssSGΛψΩGpΛrtoψGΩμstrμΞutμoψGγuψΥtμoψsUGEuropeanpPhysicalp
JournalpCSG2020SGaWSGX

4.2 13

181 mαΥoτposμψηGtrΛψsvαrsαGτoταψtuτGΞΛσΛψΥαGΥoψtrμΞutμoψsGγorGquαψΥθαΩGναtsGμψGyΞyΞGΥoσσμsμoψsGΛtGOG
sqrt{s≥{τΛtθrτ{w}dτΛtθrτ{w}}}fYU_^GPG}α–UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 13
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180 vαΛsurαταψtGoγGtθαGtopGquΛrπGτΛssGwμtθGσαptoψRναtsGγμψΛσGstΛtαsGusμψηGΥoσσμsμoψsGΛtUGEuropeanp
PhysicalpJournalpCSG2018SG_aSGabX 4.2 13

179 |αΛrΥθGγorGwΛrrowG{αsoψΛψΥαsGμψGtθαGΞT}ΛηηαΩGmμναtGvΛssG|pαΥtruτGμψGyrotoψTyrotoψGloσσμsμoψsGΛtG
sqrt·s−faGG}α–UGPhysicalpReviewpLettersSG2018SGXYWSGYWXaWX 7.4 13

178 |αΛrΥθGγorGΩΛrπGτΛttαrGproΩuΥαΩGμψGΛssoΥμΛtμoψGwμtθGΛGqμηηsGΞosoψGΩαΥΛyμψηGtoGΛGpΛμrGoγGΞottoτG
quΛrπsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtUGEuropeanpPhysicalpJournalpCSG2019SG_bSGYaW 4.2 12

177 |αΛrΥθGγorGΩμrαΥtGtopGsquΛrπGpΛμrGproΩuΥtμoψGμψGαvαψtsGwμtθGoψαGσαptoψSGναtsSGΛψΩGτμssμψηGtrΛψsvαrsαG
τoταψtuτGΛtGXZG}α–GwμtθGtθαGlv|GαxpαrμταψtUGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 12

176 |upprαssμoψGoγGnxΥμtαΩGhG|tΛtαsG{ασΛtμvαGtoGtθαGprouψΩG|tΛtαGμψGyΞTyΞGloσσμsμoψsGΛtG
sqrt·s−≥{ww}f]UWYGG}α–UGPhysicalpReviewpLettersSG2018SGXYWSGX[YZWX 7.4 12

175 vαΛsurαταψtGoγGψorτΛσμzαΩGΩμγγαrαψtμΛσGOGτΛtθrτ{t}ovαrσμψα{τΛtθrτ{t}}GPGΥrossGsαΥtμoψsGμψGtθαG
ΩμσαptoψGΥθΛψψασGγroτGppGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 12

174 |αΛrΥθGγorGθαΛvyGquΛrπsGΩαΥΛyμψηGμψtoGΛGtopGquΛrπGΛψΩGΛG GorGµGΞosoψGusμψηGσαptoψGRGναtsGαvαψtsGμψG
ppGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPG}α–UGJournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX 5.4 12

173 |αΛrΥθGγorGtopGquΛrπGΩαΥΛysGvμΛGqμηηsTΞosoψTταΩμΛtαΩGγσΛvorTΥθΛψημψηGψαutrΛσGΥurrαψtsGμψGppG
ΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 12

172 vαΛsurαταψtGoγGtθαGnγγαΥtμvαG αΛπGvμxμψηGjψησαGμψGpp·ovαrG´fl−TgµV˛‡√{Q}Tgα√{R}α√{T}GnvαψtsUGPhysicalp
ReviewpLettersSG2015SGXX]SGW[XaWX 7.4 12

171 |αΛrΥθGγorGquΛrπGΥoτposμtαψαssGμψGΩμναtGΛψηuσΛrGΩμstrμΞutμoψsGγroτGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG_{G}GPG
}α–UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 12

170 |αΛrΥθGγorGtθμrΩTηαψαrΛtμoψGσαptoquΛrπsGΛψΩGsΥΛσΛrGΞottoτGquΛrπsGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_d}α–G
PUGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 12

169 |αΛrΥθGγorGσμηθtGrαsoψΛψΥαsGΩαΥΛyμψηGμψtoGpΛμrsGoγGτuoψsGΛsGΛGsμηψΛσGoγGψαwGpθysμΥsUGJournalpofpHighp
EnergypPhysicsSG2011SGYWXXSGX 5.4 12

168 vαΛsurαταψtGoγGtθαGµµGproΩuΥtμoψGΥrossGsαΥtμoψGμψGpp´flGΥoσσμsμoψsGΛtGsfXUb^GG}α–UGPhysicalpReviewpDSG
2011SGa[SG 4.9 12

167 vαΛsurαταψtGoγGtrμσμψαΛrGηΛuηαGΞosoψGΥoupσμψηsGγroτG  R µTgσ˛‰ννGαvαψtsGμψGpp´flGΥoσσμsμoψsGΛtG
sfXUb^GG}α–UGPhysicalpReviewpDSG2009SGaWSG 4.9 12

166 |αΛrΥθGγorGψαwGpθysμΥsGμψGtθαGτoψopθotoψGγμψΛσGstΛtαGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG
}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11

165 vαΛsurαταψtGoγGΛssoΥμΛtαΩGµGRGΥθΛrτGproΩuΥtμoψGμψGprotoψTprotoψGΥoσσμsμoψsGΛtUGEuropeanpPhysicalp
JournalpCSG2018SG_aSGYa_ 4.2 11

164 yθαψoταψoσoημΥΛσGv||vGμψtαrprαtΛtμoψGoγGlv|GsαΛrΥθαsGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPGΛψΩGaG}α–UG
JournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 11

163 vαΛsurαταψtGoγGναtGτuσtμpσμΥμtyGΩμstrμΞutμoψsGμψG·oorτuσΛcGsααGtαxt−GproΩuΥtμoψGμψGppGΥoσσμsμoψsGΛtG
·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2014SG_[SGZWX[ 4.2 11
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162 xΞsαrvΛtμoψGoγG}opGzuΛrπGyroΩuΥtμoψGμψGyrotoψTwuΥσαusGloσσμsμoψsUGPhysicalpReviewpLettersSG2017SG
XXbSGY[YWWX 7.4 11

161 vαΛsurαταψtsGoγGΩμγγαrαψtμΛσGproΩuΥtμoψGΥrossGsαΥtμoψsGγorGΛGµGΞosoψGμψGΛssoΥμΛtμoψGwμtθGναtsGμψGppG
ΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11

160 |αΛrΥθGγorGασαΥtrowαΛπGproΩuΥtμoψGoγGΥθΛrημψosGΛψΩGψαutrΛσμψosGμψG qGαvαψtsGμψGprotoψTprotoψG
ΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11

159 |αΛrΥθGγorGψαwGpθysμΥsGwμtθGΩμναtGΛψηuσΛrGΩμstrμΞutμoψsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG
}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 11

158 |αΛrΥθGγorGsupαrsyτταtryGμψGtθαGvαΥtorTΞosoψGγusμoψGtopoσoηyGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOG
sqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 11

157 vαΛsurαταψtGoγGtθαGuψΩαrσyμψηGαvαψtGΛΥtμvμtyGμψGppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfGWUbGPGΛψΩG_G}α–GwμtθGtθαG
ψovασGναtTΛrαΛVταΩμΛψGΛpproΛΥθUGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 11

156 oorwΛrΩGαψαrηyGγσowSGΥαψtrΛσGΥθΛrηαΩTpΛrtμΥσαGτuσtμpσμΥμtμαsSGΛψΩGpsαuΩorΛpμΩμtyGηΛpsGμψG GΛψΩGµG
ΞosoψGαvαψtsGγroτGppGΥoσσμsμoψsGΛtGOsqrt{s}fG_PG}α–UGEuropeanpPhysicalpJournalpCSG2012SG_YSGX 4.2 11

155 |αΛrΥθGγorGtθαGstΛψΩΛrΩGτoΩασGqμηηsGΞosoψGμψGtθαGqGTgGµµGTgGâ��Râ��â�� ˇ�Rˇ�â��GΩαΥΛyGΥθΛψψασGμψGppGΥoσσμsμoψsGΛtG
OGsqrtG{s}GfG{_}d{tαxt{}α–}}GPUGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 11

154 vαΛsurαταψtGoγGtθαGtt´flGΥrossGsαΥtμoψGusμψηGθμηθTτuσtμpσμΥμtyGναtGαvαψtsUGPhysicalpReviewpDSG2010SGaYSG 4.9 11

153 vαΛsurαταψtsGoγGΩμγγαrαψtμΛσGµGΞosoψGproΩuΥtμoψGΥrossGsαΥtμoψsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOG
sqrt{s}GPGfGXZG}α–UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 11

152 yαrγorτΛψΥαGoγGtθαGrαΥoψstruΥtμoψGΛψΩGμΩαψtμγμΥΛtμoψGoγGθμηθTτoταψtuτGτuoψsGμψGprotoψTprotoψG
ΥoσσμsμoψsGΛtGâ��sGfGXZG}α–UGJournalpofpInstrumentationSG2020SGX]SGyWYWY_TyWYWY_ 1 11

151 |αΛrΥθGγorGµ˛‡GrαsoψΛψΥαsGusμψηGσαptoψμΥGΛψΩGθΛΩroψμΥGγμψΛσGstΛtαsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOG
sqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 11

150
vαΛsurαταψtsGoγGtθαGppGTgG µGμψΥσusμvαGΛψΩGΩμγγαrαψtμΛσGproΩuΥtμoψGΥrossGsαΥtμoψsGΛψΩGΥoψstrΛμψtsG
oψGΥθΛrηαΩGΛψoτΛσousGtrμpσαGηΛuηαGΥoupσμψηsGΛtGOGsqrt{s}GPGfGXZG}α–UGJournalpofpHighpEnergypPhysicsSG
2019SGYWXbSGX

5.4 10

149 vαΛsurαταψtGoγGtθαGγorwΛrΩTΞΛΥπwΛrΩGΛsyτταtryGμψGtθαGproΩuΥtμoψGoγGkO´–PGταsoψsGμψGppGG
ΥoσσμsμoψsGΛtGâ��sfXUb^GG}α–UGPhysicalpReviewpLettersSG2015SGXX[SGW]XaWZ 7.4 10

148 jGτuσtμTΩμταψsμoψΛσGsαΛrΥθGγorGψαwGθαΛvyGrαsoψΛψΥαsGΩαΥΛyμψηGtoGΞoostαΩGSGSGorGΞosoψGpΛμrsGμψGtθαG
ΩμναtGγμψΛσGstΛtαGΛtGXZ´ UGEuropeanpPhysicalpJournalpCSG2020SGaWSGYZ_ 4.2 10

147 vαΛsurαταψtGoγGtθαGtrΛψsvαrsαGτoταψtuτGspαΥtruτGoγGtθαGqμηηsGΞosoψGproΩuΥαΩGμψGppGΥoσσμsμoψsG
ΛtGOGsqrt{s}faGPG}α–GusμψηGqGTgG  GΩαΥΛysUGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 10

146 |αΛrΥθGγorGαxΥμtαΩGσαptoψsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergyp
PhysicsSG2016SGYWX^SGX 5.4 10

145
vαΛsurαταψtGoγGtθαGθΛΩroψμΥGΛΥtμvμtyGμψGαvαψtsGwμtθGΛGµGΛψΩGtwoGναtsGΛψΩGαxtrΛΥtμoψGoγGtθαGΥrossG
sαΥtμoψGγorGtθαGασαΥtrowαΛπGproΩuΥtμoψGoγGΛGµGwμtθGtwoGναtsGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPG}α–UG
JournalpofpHighpEnergypPhysicsSG2013SGYWXZSGX

5.4 10
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144 |αΛrΥθGγorGpθysμΥsGΞαyoψΩGtθαGstΛψΩΛrΩGτoΩασGμψGαvαψtsGwμtθGσαptoψsSGναtsSGΛψΩGσΛrηαGtrΛψsvαrsαG
τoταψtuτGμτΞΛσΛψΥαGμψGppGΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2013SG_ZSGY[bZ4.2 10

143 vαΛsurαταψtsGoγGναtGΥθΛrηαGwμtθGΩμναtGαvαψtsGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX 5.4 10

142 |αΛrΥθGγorGΛssoΥμΛtαΩGproΩuΥtμoψGoγGΛGµGΞosoψGwμtθGΛGsμψησαGtopGquΛrπGΛψΩGγorGtµGγσΛvourTΥθΛψημψηG
μψtαrΛΥtμoψsGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 10

141
|αΛrΥθGγorGsupαrsyτταtryGμψGαvαψtsGwμtθGΛtGσαΛstGoψαGpθotoψSGτμssμψηGtrΛψsvαrsαGτoταψtuτSGΛψΩG
σΛrηαGtrΛψsvαrsαGαvαψtGΛΥtμvμtyGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighp
EnergypPhysicsSG2017SGYWX_SGX

5.4 10

140 |αΛrΥθGγorGψαwGpθysμΥsGwμtθGσoψηTσμvαΩGpΛrtμΥσαsGΩαΥΛyμψηGtoGpθotoψsGΛψΩGτμssμψηGαψαrηyGμψGppG
ΥoσσμsμoψsGΛtGOGsqrt{s}f_GPG}α–UGJournalpofpHighpEnergypPhysicsSG2012SGYWXYSGX 5.4 10

139 |αΛrΥθGγorGsupαrsyτταtryGμψGαvαψtsGwμtθGΛGσαptoψSGΛGpθotoψSGΛψΩGσΛrηαGτμssμψηGtrΛψsvαrsαGαψαrηyGμψG
ppGΥoσσμsμoψsGΛtGOGsqrtG{s}GfG_GPG}α–UGJournalpofpHighpEnergypPhysicsSG2011SGYWXXSGX 5.4 10

138 |αΛrΥθGγorGtθαGΛssoΥμΛtαΩGproΩuΥtμoψGoγGΛGqμηηsGΞosoψGwμtθGΛGsμψησαGtopGquΛrπGμψGprotoψTprotoψG
ΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 10

137
vαΛsurαταψtsGoγGΩμγγαrαψtμΛσGΥrossGsαΥtμoψsGoγGtopGquΛrπGpΛμrGproΩuΥtμoψGΛsGΛGγuψΥtμoψGoγGπμψατΛtμΥG
αvαψtGvΛrμΛΞσαsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2018
SGYWXaSGX

5.4 10

136 |αΛrΥθGγorGΩΛrπGτΛttαrGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGaG}α–GwμtθGτμssμψηGtrΛψsvαrsαGτoταψtuτGΛψΩG
vαΥtorGΞosoψGtΛηηαΩGναtsUGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 9

135 vαΛsurαταψtGoγGtθαGμψΥσusμvαGtt´flGproΩuΥtμoψGΥrossGsαΥtμoψGμψGpp´flGΥoσσμsμoψsGΛtGsfXUb^GG}α–GΛψΩG
ΩαtαrτμψΛtμoψGoγGtθαGtopGquΛrπGpoσαGτΛssUGPhysicalpReviewpDSG2016SGb[SG 4.9 9

134 jzμτutθΛσGΩαΥorrασΛtμoψGoγGναtsGwμΩασyGsαpΛrΛtαΩGμψGrΛpμΩμtyGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPG}α–UG
JournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 9

133
|αΛrΥθGγorGΛssoΥμΛtαΩGproΩuΥtμoψGoγGΩΛrπGτΛttαrGwμtθGΛGqμηηsGΞosoψGΩαΥΛyμψηGtoGOG
τΛtθrτ{Ξ}ovαrσμψα{τΛtθrτ{Ξ}}GPGorG˛‡˛‡GΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 9

132 |αΛrΥθGγorGασαΥtrowαΛπGproΩuΥtμoψGoγGΛGvαΥtorTσμπαGquΛrπGΩαΥΛyμψηGtoGΛGtopGquΛrπGΛψΩGΛGqμηηsGΞosoψG
usμψηGΞoostαΩGtopoσoημαsGμψGγuσσyGθΛΩroψμΥGγμψΛσGstΛtαsUGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 9

131
vαΛsurαταψtGoγGασαΥtrowαΛπTμψΩuΥαΩGproΩuΥtμoψGoγG ˛‡GwμtθGtwoGναtsGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}faGPG
}α–GΛψΩGΥoψstrΛμψtsGoψGΛψoτΛσousGquΛrtμΥGηΛuηαGΥoupσμψηsUGJournalpofpHighpEnergypPhysicsSG2017SG
YWX_SGX

5.4 9

130 vαΛsurαταψtGoγGtθαGΩμγγαrαψtμΛσGΥrossGsαΥtμoψGoγGpθotoψGpσusGναtGproΩuΥtμoψGμψGpp´flGΥoσσμsμoψsGΛtG
sfXUb^GG}α–UGPhysicalpReviewpDSG2013SGaaSG 4.9 9

129 vαΛsurαταψtGoγGtθαGµµGproΩuΥtμoψGΥrossGsαΥtμoψGΛψΩGsαΛrΥθGγorGtθαGstΛψΩΛrΩGτoΩασGqμηηsGΞosoψGμψG
tθαGγourGσαptoψGγμψΛσGstΛtαGμψGpp´flGΥoσσμsμoψsUGPhysicalpReviewpDSG2013SGaaSG 4.9 9

128 |αΛrΥθGγorGΛssoΥμΛtαΩGqμηηsGΞosoψGproΩuΥtμoψGusμψηGσμπαGΥθΛrηαGΩμσαptoψGαvαψtsGμψGpp´flGΥoσσμsμoψsGΛtG
sfXUb^GG}α–UGPhysicalpReviewpDSG2011SGa[SG 4.9 9

127 |tuΩyGoγGtθαGΩαΥΛyGksWTgsVˇ�γYhOX]Y]PGμψG˛…R˛…â��tRtâ��GγμψΛσGstΛtαsUGPhysicalpReviewpDSG2012SGa^SG 4.9 9

(2012-2013)
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126
|αΛrΥθGγorGσαptoψGγσΛvourGvμoσΛtμψηGΩαΥΛysGoγGθαΛvyGrαsoψΛψΥαsGΛψΩGquΛψtuτGΞσΛΥπGθoσαsGtoGΛψG
·oorτuσΛcGsααGtαxt−GpΛμrGμψGprotoψTprotoψGΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalp
CSG2016SG_^SGZX_

4.2 9

125 |αΛrΥθGγorGΞσΛΥπGθoσαsGΛψΩGspθΛσαroψsGμψGθμηθTτuσtμpσμΥμtyGγμψΛσGstΛtαsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOG
sqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 9

124 vαΛsurαταψtGoγGtopGquΛrπGpΛμrGproΩuΥtμoψGμψGΛssoΥμΛtμoψGwμtθGΛGµGΞosoψGμψGprotoψTprotoψGΥoσσμsμoψsG
ΛtGOGsqrt{τΛtθrτ{s}}GPGfGXZG}α–UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 8

123 loτpΛrμψηGtrΛψsvαrsαGτoταψtuτGΞΛσΛψΥαGoγGΞGναtGpΛμrsGμψGppGΛψΩGyΞyΞGΥoσσμsμoψsGΛtGOG
sqrt{s≥{τΛtθrτ{ww}}}f]UWYGPG}α–UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 8

122 |αΛrΥθGγorGsGΥθΛψψασGsμψησαGtopGquΛrπGproΩuΥtμoψGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}f_GPGΛψΩGaG}α–UGJournalpofp
HighpEnergypPhysicsSG2016SGYWX^SGX 5.4 8

121 |αΛrΥθGγorGΩΛrπGτΛttαrGproΩuΥαΩGμψGΛssoΥμΛtμoψGwμtθGΛGsμψησαGtopGquΛrπGorGΛGtopGquΛrπGpΛμrGμψG
protoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 8

120 |αΛrΥθGγorGsμψησαGproΩuΥtμoψGoγGvαΥtorTσμπαGquΛrπsGΩαΥΛyμψηGtoGΛGµGΞosoψGΛψΩGΛGtopGorGΛGΞottoτG
quΛrπGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 8

119 vαΛsurαταψtGoγGtθαGtopGquΛrπGτΛssGusμψηGsμψησαGtopGquΛrπGαvαψtsGμψGprotoψTprotoψGΥoσσμsμoψsGΛtG
·oorτuσΛcGsααGtαxt−´ }α–UGEuropeanpPhysicalpJournalpCSG2017SG__SGZ][ 4.2 8

118 vαΛsurαταψtGoγGtθαGtrμpσαTΩμγγαrαψtμΛσGΩμναtGΥrossGsαΥtμoψGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGΛψΩG
ΥoψstrΛμψtsGoψGpΛrtoψGΩμstrμΞutμoψGγuψΥtμoψsUGEuropeanpPhysicalpJournalpCSG2017SG__SG_[^ 4.2 8

117 |αΛrΥθGγorGtθαGstΛψΩΛrΩGτoΩασGqμηηsGΞosoψGμψGâ��˛‰RναtsGγμψΛσGstΛtαsGμψGbU_GGγΞâ��XGoγGpp´flGΥoσσμsμoψsGwμtθG
tθαGmWGΩαtαΥtorUGPhysicalpReviewpDSG2013SGaaSG 4.9 8

116 vαΛsurαταψtGoγGtθαGtopGquΛrπGτΛssGusμψηGtθαGτΛtrμxGασαταψtGtαΥθψμquαGμψGΩμσαptoψGγμψΛσGstΛtαsUG
PhysicalpReviewpDSG2016SGb[SG 4.9 8

115 vαΛsurαταψtGoγGtθαGuψΩαrσyμψηGαvαψtGΛΥtμvμtyGμψGμψΥσusμvαGµGΞosoψGproΩuΥtμoψGμψGprotoψTprotoψG
ΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 8

114 |αΛrΥθGγorGασαΥtrowαΛπGproΩuΥtμoψGoγGΥθΛrημψosGμψGγμψΛσGstΛtαsGwμtθGtwoGˇ�GσαptoψsGμψGppGΥoσσμsμoψsGΛtGOG
sqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

113 vαΛsurαταψtGoγGtθαGproΩuΥtμoψGΥrossGsαΥtμoψGoγGΛG ´ ΞosoψGμψGΛssoΥμΛtμoψGwμtθGtwoGΞGναtsGμψGppG
ΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−UGEuropeanpPhysicalpJournalpCSG2017SG__SGbY 4.2 7

112 |αΛrΥθGγorGθαΛvyGrαsoψΛψΥαsGΩαΥΛyμψηGμψtoGtwoGqμηηsGΞosoψsGorGμψtoGΛGqμηηsGΞosoψGΛψΩGΛG GorGµG
ΞosoψGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGXZG}α–UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 7

111 vαΛsurαταψtGoγGtθαGh˛•QGΩμstrμΞutμoψGoγGτuoψGpΛμrsGwμtθGτΛssαsGΞαtwααψGZWGΛψΩG]WWGpα–GμψG
XWU[GGγΞâ��XGoγGpp´flGΥoσσμsμoψsUGPhysicalpReviewpDSG2015SGbXSG 4.9 7

110 |αΛrΥθGγorGΩΛrπGτΛttαrGpΛrtμΥσαsGproΩuΥαΩGμψGΛssoΥμΛtμoψGwμtθGΛGqμηηsGΞosoψGμψGprotoψTprotoψG
ΥoσσμsμoψsGΛtGOGsqrt{τΛtθrτ{s}}GPGfGXZG}α–UGJournalpofpHighpEnergypPhysicsSG2020SGYWYWSGX 5.4 7

109 |αΛrΥθGγorGsupαrsyτταtryGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–GμψGtθαGsμψησαTσαptoψGγμψΛσGstΛtαGusμψηG
tθαGsuτGoγGτΛssαsGoγGσΛrηαTrΛΩμusGναtsUGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 7

IvanuHeredia-deuLauCruz
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108 vαΛsurαταψtGoγGtopGquΛrπGpoσΛrμsΛtμoψGμψGtTΥθΛψψασGsμψησαGtopGquΛrπGproΩuΥtμoψUGJournalpofpHighp
EnergypPhysicsSG2016SGYWX^SGX 5.4 7

107 sαtGpropαrtμαsGμψGyΞyΞGΛψΩGppGΥoσσμsμoψsGΛtGOGsqrt{s≥{τΛtθrτ{w}dτΛtθrτ{w}}}f]UWYGPG}α–UGJournalpofp
HighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

106 vαΛsurαταψtGoγGtθαGsατμσαptoψμΥGOGτΛtθrτ{t}ovαrσμψα{τΛtθrτ{t}}GPGRG˛‡GproΩuΥtμoψGΥrossGsαΥtμoψGμψG
ppGΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

105 |αΛrΥθαsGγorG hGΞosoψsGΩαΥΛyμψηGtoGΛGtopGquΛrπGΛψΩGΛGΞottoτGquΛrπGμψGprotoψTprotoψGΥoσσμsμoψsGΛtG
XZG}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

104 |αΛrΥθGγorGΛGσμηθtGpsαuΩosΥΛσΛrGqμηηsGΞosoψGproΩuΥαΩGμψGΛssoΥμΛtμoψGwμtθGΞottoτGquΛrπsGμψGppG
ΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2017SGYWX_SGX 5.4 7

103 vαΛsurαταψtGoγGtθαGµ˛‡GproΩuΥtμoψGΥrossGsαΥtμoψGμψGppGΥoσσμsμoψsGΛtGaG}α–GΛψΩGsαΛrΥθGγorGΛψoτΛσousG
trμpσαGηΛuηαGΞosoψGΥoupσμψηsUGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 7

102 |αΛrΥθGγorGΛGqμηηsGΞosoψGμψGΩμpθotoψGγμψΛσGstΛtαsGwμtθGtθαGmWGΩαtαΥtorGμψGbU^GGγΞâ��XGoγGpp´flGΥoσσμsμoψsG
ΛtGsfXUb^GG}α–UGPhysicalpReviewpDSG2013SGaaSG 4.9 7

101 |αΛrΥθGγorGΥθΛrηαΩGτΛssμvαGσoψηTσμvαΩGpΛrtμΥσαsGΛtGsfXUb^GG}α–UGPhysicalpReviewpDSG2013SGa_SG 4.9 7

100 |αΛrΥθGγorGµ˛‡GαvαψtsGwμtθGσΛrηαGτμssμψηGtrΛψsvαrsαGαψαrηyGμψGpp´flGΥoσσμsμoψsGΛtGsfXUb^GG}α–UGPhysicalp
ReviewpDSG2012SGa^SG 4.9 7

99
|αΛrΥθGγorGψαwGpθysμΥsGμψGγμψΛσGstΛtαsGwμtθGtwoGopposμtαTsμηψSGsΛταTγσΛvorGσαptoψsSGναtsSGΛψΩGτμssμψηG
trΛψsvαrsαGτoταψtuτGμψGppGΥoσσμsμoψsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2016SG
YWX^SGX

5.4 7

98 |αΛrΥθGγorGΩΛrπGτΛttαrGproΩuΥαΩGμψGΛssoΥμΛtμoψGwμtθGΛGσαptoψμΥΛσσyGΩαΥΛyμψηGΞosoψGμψGprotoψTprotoψG
ΥoσσμsμoψsGΛtUGEuropeanpPhysicalpJournalpCSG2021SGaXSGXZ 4.2 7

97
|αΛrΥθGγorGθαΛvyGrαsoψΛψΥαsGΩαΥΛyμψηGμψtoGΛGvαΥtorGΞosoψGΛψΩGΛGqμηηsGΞosoψGμψGγμψΛσGstΛtαsGwμtθG
ΥθΛrηαΩGσαptoψsSGψαutrμψosGΛψΩGΞGquΛrπsGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2018SG
YWXaSGX

5.4 7

96 |αΛrΥθGγorGΛGθαΛvyGrαsoψΛψΥαGΩαΥΛyμψηGμψtoGΛGµGΞosoψGΛψΩGΛGµGorG GΞosoψGμψGYâ��YqGγμψΛσGstΛtαsGΛtGOG
sqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

95 |αΛrΥθGγorGΩΛrπGτΛttαrGproΩuΥαΩGμψGΛssoΥμΛtμoψGwμtθGΛGqμηηsGΞosoψGΩαΥΛyμψηGtoG˛‡˛‡GorGˇ�GRˇ�Gâ��GΛtGOG
sqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

94 |αΛrΥθGγorGΛGθαΛvyGrαsoψΛψΥαGΩαΥΛyμψηGtoGΛGpΛμrGoγGvαΥtorGΞosoψsGμψGtθαGσαptoψGpσusGταrηαΩGναtGγμψΛσG
stΛtαGΛtGOGsqrt{s}fXZGPG}α–UGJournalpofpHighpEnergypPhysicsSG2018SGYWXaSGX 5.4 7

93 yrαΥμsμoψGσuτμψosμtyGταΛsurαταψtGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGμψGYWX]GΛψΩGYWX^GΛtGlv|UG
EuropeanpPhysicalpJournalpCSG2021SGaXSGaWW 4.2 7

92 vαΛsurαταψtGoγGtθαGuψΩαrσyμψηGαvαψtGΛΥtμvμtyGusμψηGΥθΛrηαΩTpΛrtμΥσαGναtsGμψGprotoψTprotoψG
ΥoσσμsμoψsGΛtGOGsqrt{s}fYU_^GPG}α–UGJournalpofpHighpEnergypPhysicsSG2015SGYWX]SGX 5.4 6

91 vμxαΩGθμηθαrTorΩαrGΛψμsotropμΥGγσowGΛψΩGψoψσμψαΛrGrαspoψsαGΥoαγγμΥμαψtsGoγGΥθΛrηαΩGpΛrtμΥσαsGμψG
ΥoσσμsμoψsGΛtGΛψΩG]UWYUGEuropeanpPhysicalpJournalpCSG2020SGaWSG]Z[ 4.2 6

(2020-2016)

23



90 vαΛsurαταψtGoγGΩμναtGΛzμτutθΛσGΩαΥorrασΛtμoψGμψGpp´ ΥoσσμsμoψsGΛtG·oorτuσΛcGsααGtαxt−UGEuropeanp
PhysicalpJournalpCSG2016SG_^SG]Z^ 4.2 6

89 |αΛrΥθGγorG–μoσΛtμoψGoγGly}GΛψΩGuorαψtzGrψvΛrμΛψΥαGμψGksOWPGvαsoψGxsΥμσσΛtμoψsUGPhysicalpReviewp
LettersSG2015SGXX]SGX^X^WX 7.4 6

88
vαΛsurαταψtGoγGtθαGΩμγγαrαψtμΛσG˛‡RYΞTναtGΥrossGsαΥtμoψGΛψΩGtθαGrΛtμoGˇ�O˛‡RYΞTναtsPVˇ�O˛‡RΞTναtPGμψGpp´flG
ΥoσσμsμoψsGΛtGsfXUb^}α–UGPhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-Energyp
PhysicsSG2014SG_Z_SGZ]_TZ^]

4.2 6

87 |αΛrΥθGγorGqμηηsGΞosoψGproΩuΥtμoψGμψGopposμtασyGΥθΛrηαΩGΩμσαptoψGΛψΩGτμssμψηGαψαrηyGγμψΛσGstΛtαsGμψG
bU_GGγΞâ��XGoγGpp´flGΥoσσμsμoψsGΛtGsfXUb^GG}α–UGPhysicalpReviewpDSG2013SGaaSG 4.9 6

86 |αΛrΥθGγorG qGΛssoΥμΛtαΩGproΩuΥtμoψGμψGpp´flGΥoσσμsμoψsGΛtGsfXUb^GG}α–UGPhysicalpReviewpDSG2012SGa^SG 4.9 6

85 |αΛrΥθGγorGtθαGΛssoΥμΛtαΩGproΩuΥtμoψGoγGtθαGqμηηsGΞosoψGwμtθGΛGtopTquΛrπGpΛμrG2014SGYWX[SGX 6

84 yrαΥμsαGταΛsurαταψtGoγGtθαGtopGquΛrπGτΛssGμψGΩμσαptoψGΩαΥΛysGusμψηGoptμτμzαΩGψαutrμψoGwαμηθtμψηUG
PhysicspLetters,pSectionpB:pNuclear,pElementarypParticlepandpHigh-EnergypPhysicsSG2016SG_]YSGXaTY^ 4.2 6

83 |αΛrΥθGγorGΩμrαΥtGpΛμrGproΩuΥtμoψGoγGsΥΛσΛrGtopGquΛrπsGμψGtθαGsμψησαTGΛψΩGΩμσαptoψGΥθΛψψασsGμψG
protoψTprotoψGΥoσσμsμoψsGΛtGOGsqrt{s}faGPG}α–UGJournalpofpHighpEnergypPhysicsSG2016SGYWX^SGX 5.4 6

82 vαΛsurαταψtGoγGtθαGΩμγγαrαψtμΛσGmrασσT±ΛψGΥrossGsαΥtμoψGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOG
sqrt{τΛtθrτ{s}}GPGfGXZG}α–UGJournalpofpHighpEnergypPhysicsSG2019SGYWXbSGX 5.4 6

81 |αΛrΥθGγorGΩαΥΛysGoγGstoppαΩGαxotμΥGσoψηTσμvαΩGpΛrtμΥσαsGproΩuΥαΩGμψGprotoψTprotoψGΥoσσμsμoψsGΛtGOG
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77 vαΛsurαταψtGoγGtθαGμψΥσusμvαGαψαrηyGspαΥtruτGμψGtθαGvαryGγorwΛrΩGΩμrαΥtμoψGμψGprotoψTprotoψG
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