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tμαH}α√rΔμHγorHtμαHmμνr√τHw√ηψαtνΔHoγγαΔtVHPhysicallReviewlLettersTH2017THYYbTHYZZ[XY 7.4 72

464 vνχνtsHoψHψαutrνψoHαχνssνoψHγroχHη√χχ√Ur√yHburstsHwνtμHtμαH]XHstrνψηHsΔαmubαHΛαtαΔtorVHPhysicall
ReviewlLettersTH2011THYX_THY]YYXY 7.4 72

(2011-2013)

3



463 }α√rΔμHγorHΛ√rρHχ√ttαrHγroχHtμαHq√τ√ΔtνΔHμ√τoHwνtμHtμαHsΔαmubαHxαutrνψoH~αταsΔopαVHPhysicallReviewl
DTH2011THb]TH 4.9 69
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PhysicsTH2017THa_bTH^aUbX

4.2 50

437 }α√rΔμHγorHsupαrsyχχαtryHνψHχuτtνπαtHαvαψtsHwνtμHχνssνψηHtr√ψsvαrsαHχoχαψtuχHνψHprotoψUprotoψH
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ybsαrv√tνoψHoγHoταΔtrowα√ρHzroΛuΔtνoψHoγH}√χαU}νηψH“HlosoψHz√νrsHνψHtμαH~woHtαtH√ψΛH~woH
}√χαU}νηψHvαptoψHpνψ√τH}t√tαHνψHzrotoψUzrotoψHmoττνsνoψsH√tHsqrt¯s]gY[HH~α’VHPhysicallReviewlLettersTH
2018THYZXTHXbYbXY

7.4 50

435
}α√rΔμHγorHψ√rrowH√ψΛHbro√ΛHΛνπαtHrαsoψ√ψΔαsHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’H√ψΛH
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5.4 50
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tαταsΔopαVHPhysicallReviewlDTH2007THa^TH 4.9 46

431 moχbνψαΛHsα√rΔμHγorHαταΔtrowα√ρHproΛuΔtνoψHoγHΔμ√rηνψosH√ψΛHψαutr√τνψosHνψHprotoψUprotoψH
ΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 45

430 wα√surαχαψtHoγH√ψηuτ√rHp√r√χαtαrsHγroχHtμαHΛαΔ√yHlXHUhHuiX˛…S˛…â��HνψHprotoψâ��protoψHΔoττνsνoψsH√tH
sgb~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2018THabYTH^YaU^]Y4.2 44

429 wα√surαχαψtsHoγHtμαHrνηηsHbosoψHwνΛtμH√ψΛH√ψoχ√τousHr’’HΔoupτνψηsHγroχHoψUsματτH√ψΛHoγγUsματτH
proΛuΔtνoψHνψHtμαHγourUταptoψHγνψ√τHst√tαVHPhysicallReviewlDTH2019THccTH 4.9 42

428 }α√rΔμHγorH√ΛΛνtνoψ√τHψαutr√τHw}}wHrνηηsHbosoψsHνψHtμαHˇ�Hˇ�Hγνψ√τHst√tαHνψHprotoψUprotoψHΔoττνsνoψsH√tH
PHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 42

(2018-2016)
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427 wα√surαχαψtHoγHΛνγγαrαψtν√τHΔrossHsαΔtνoψsHγorHtopHqu√rρHp√νrHproΛuΔtνoψHusνψηHtμαHταptoψSπαtsHγνψ√τH
st√tαHνψHprotoψUprotoψHΔoττνsνoψsH√tHY[H~α’VHPhysicallReviewlDTH2017THc^TH 4.9 41

426 ps|}~HxoU~|sxyHzysx~U}yU|moH|o}Uv~}Hp|ywH~roHZZH}~|sxqHsmomUloHno~om~y|VH
AstrophysicallJournalTH2009THaXYTHv]aUv^Y 4.7 41

425 zμysνΔsHpotαψtν√τsHwνtμHtμαHsαΔoψΛHrypαrUu√χνoρ√ψΛαHΛαtαΔtorHνψHuorα√VHProgressloflTheoreticall
andlExperimentallPhysicsTH2018THZXYbTH 5.4 41

424 wα√surαχαψtHoγHtμαHνψατ√stνΔHprotoψUprotoψHΔrossHsαΔtνoψH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighl
EnergylPhysicsTH2018THZXYbTHY 5.4 41

423
wα√surαχαψtHoγHψuΔτα√rHχoΛνγνΔ√tνoψHγ√ΔtorsHoγHiPY}QTHiPZ}QTH√ψΛHiP[}QHχαsoψsHνψHzbzbHΔoττνsνoψsH√tH
sxxg^VXZH~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2019TH
acXTHZaXUZc[

4.2 40

422 }α√rΔμHγorHαταΔtrowα√ρHproΛuΔtνoψHoγHΔμ√rηνψosH√ψΛHψαutr√τνψosHνψHχuτtνταptoψHγνψ√τHst√tαsHνψH
protoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 40

421 }α√rΔμHγorHpoνψtHsourΔαsHoγHμνημHαψαrηyHψαutrνψosHwνtμHγνψ√τHΛ√t√HγroχHkwkxnkUssVHPhysicallReviewl
DTH2009THacTH 4.9 40

420 moψstr√νψtsHoψHtμαHΔμνr√τHχ√ηψαtνΔHαγγαΔtHusνψηHΔμ√rηαUΛαpαψΛαψtH√zνχutμ√τHΔorrατ√tνoψsHνψHpzbH
√ψΛHzbzbHΔoττνsνoψsH√tHtμαHmo|xHv√rηαHr√ΛroψHmoττνΛαrVHPhysicallReviewlCTH2018THcaTH 2.7 40

419 wα√surαχαψtHoγHνψΔτusνvαHπαtHΔrossHsαΔtνoψsHνψHppH√ψΛHzbzbHΔoττνsνoψsH√tHsxxgZVa_H~α’VHPhysicall
ReviewlCTH2017THc_TH 2.7 39

418 }α√rΔμHγorHψ√tur√τH√ψΛHspτνtHsupαrsyχχαtryHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’HνψHγνψ√τH
st√tαsHwνtμHπαtsH√ψΛHχνssνψηHtr√ψsvαrsαHχoχαψtuχVHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 39

417 wα√surαχαψtHoγHzroχptHnℓ{X}HwαsoψHkzνχutμ√τHkψνsotropyHνψHzbUzbHmoττνsνoψsH√tH
sqrt¯s_{xx}]g^VXZHH~α’VHPhysicallReviewlLettersTH2018THYZXTHZXZ[XY 7.4 39

416 xαwHrαsuτtsHγroχH|oxyH√ψΛHtμαH^Hwα’HαxΔαssH2015TH 38

415 wα√surαχαψtHoγHtμαHlℓ{´–}HwαsoψHxuΔτα√rHwoΛνγνΔ√tνoψHp√ΔtorHνψHzbUzbHmoττνsνoψsH√tH
sqrt¯s_{xx}]g^VXZHH~α’VHPhysicallReviewlLettersTH2017THYYcTHY^Z[XY 7.4 37

414 wα√surαχαψtsHoγHrνηηsHbosoψHpropαrtναsHνψHtμαHΛνpμotoψHΛαΔ√yHΔμ√ψψατHνψHprotoψUprotoψHΔoττνsνoψsH
√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 37

413 wα√surαχαψtHoγHproχptH√ψΛHψoψproχptHΔμ√rχoψνuχHsupprαssνoψHνψHΔoττνsνoψsH√tH^VXZVHEuropeanl
PhysicallJournallCTH2018THabTH^Xc 4.2 37

412 }α√rΔμHγorHtμαH”P^^_bQH}t√tαHnαΔ√yνψηHνψtoHl_{s}ℓ{X}ˇ�ℓ{´–}HνψHzrotoψUzrotoψHmoττνsνoψsH√tH
sqrt¯s]gbHH~α’VHPhysicallReviewlLettersTH2018THYZXTHZXZXX^ 7.4 36

411 ~μαH}α√rΔμHγorHwuoψHxαutrνψosHγroχHxortμαrψHrαχνspμαrαHq√χχ√U|√yHlurstsHwνtμHkwkxnkVH
AstrophysicallJournalTH2008TH_a]TH[^aU[aX 4.7 36

410 wα√surαχαψtHoγHtμαHΛoubταUΛνγγαrαψtν√τHνψΔτusνvαHπαtHΔrossHsαΔtνoψHνψHprotoψUprotoψHΔoττνsνoψsH√tH
¯porχuτ√dHsααHtαxt]VHEuropeanlPhysicallJournallCTH2016THa_TH]^Y 4.2 36

Seon Hee Seo
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409 moχbνψ√tνoψHoγH}α√rΔμαsHγorHrνηηsHlosoψHz√νrHzroΛuΔtνoψHνψHzrotoψUzrotoψHmoττνsνoψsH√tH
sqrt¯s]gY[HH~α’VHPhysicallReviewlLettersTH2019THYZZTHYZYbX[ 7.4 35

408 oττνptνΔHpτowHoγHmμ√rχH√ψΛH}tr√ψηαHr√ΛroψsHνψHrνημUwuτtνpτνΔνtyHpSzbHmoττνsνoψsH√tH
sqrt¯s_{xx}]gbVY_HH~α’VHPhysicallReviewlLettersTH2018THYZYTHXbZ[XY 7.4 35

407
}α√rΔμHγorHtμνrΛUηαψαr√tνoψHsΔ√τ√rHταptoqu√rρsH√ψΛHμα√vyHrνημtUμ√ψΛαΛHψαutrνψosHνψHγνψ√τHst√tαsHwνtμH
twoHt√uHταptoψsH√ψΛHtwoHπαtsHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergyl
PhysicsTH2017THZXYaTHY

5.4 35

406 ~swoUnozoxnox~H}ok|mro}Hpy|Hzysx~H}yU|mo}HypHxoU~|sxy}H“s~rH~roH]XU}~|sxqHkxnH
ZZU}~|sxqHmyxpsqU|k~syx}HypHsmomUloVHAstrophysicallJournalTH2012THa]]THY 4.7 35

405 }α√rΔμνψηHγorHsoγtHrατ√tνvνstνΔHπαtsHνψHΔorαUΔoττ√psαHsupαrψov√αHwνtμHtμαHsΔαmubαHoptνΔ√τHγoττowUupH
proηr√χVHAstronomylandlAstrophysicsTH2012TH^[cTHk_X 5.1 35

404
}α√rΔμHγorHrνηηsHbosoψHp√νrHproΛuΔtνoψHνψHαvαψtsHwνtμHtwoHbottoχHqu√rρsH√ψΛHtwoHt√uHταptoψsHνψH
protoψâ��protoψHΔoττνsνoψsH√tHsgY[~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandl
HighyEnergylPhysicsTH2018THaabTHYXYUYZa

4.2 35

403
wα√surαχαψtH√ψΛH{mnH√ψ√τysνsHoγHΛoubταUΛνγγαrαψtν√τHνψΔτusνvαHπαtHΔrossHsαΔtνoψsHνψHppHΔoττνsνoψsH√tH
PHsqrt{s}gbHQH~α’H√ψΛHΔrossHsαΔtνoψHr√tνosHtoHZVa_H√ψΛHaH~α’VHJournalloflHighlEnergylPhysicsTH2017TH
ZXYaTHY

5.4 34

402 }α√rΔμHγorHψαwHpμysνΔsHνψHs√χαUsνηψHΛνταptoψHαvαψtsHνψHprotoψUprotoψHΔoττνsνoψsH√tH¯porχuτ√dHsααH
tαxt]VHEuropeanlPhysicallJournallCTH2016THa_TH][c 4.2 34

401 pνrstHsα√rΔμHγorH√tχospμαrνΔH√ψΛHαxtr√tαrrαstrν√τHψαutrνψoUνψΛuΔαΛHΔ√sΔ√ΛαsHwνtμHtμαHsΔαmubαH
ΛαtαΔtorVHPhysicallReviewlDTH2011THb]TH 4.9 34

400
}α√rΔμHγorHψαwHpμysνΔsHνψHαvαψtsHwνtμHtwoHsoγtHopposνtατyHΔμ√rηαΛHταptoψsH√ψΛHχνssνψηHtr√ψsvαrsαH
χoχαψtuχHνψHprotoψâ��protoψHΔoττνsνoψsH√tHsgY[~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementaryl
ParticlelandlHighyEnergylPhysicsTH2018THabZTH]]XU]_a

4.2 34

399 wα√surαχαψtHoγHΔμ√rηαΛHpνoψTHρ√oψTH√ψΛHprotoψHproΛuΔtνoψHνψHprotoψUprotoψHΔoττνsνoψsH√tH
sgY[HH~α’VHPhysicallReviewlDTH2017THc_TH 4.9 33

398 mrossHsαΔtνoψHχα√surαχαψtHoγHtUΔμ√ψψατHsνψηταHtopHqu√rρHproΛuΔtνoψHνψHppHΔoττνsνoψsH√tHsgY[~α’VH
PhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2017THaaZTHa^ZUaa_ 4.2 32

397
moψstr√νψtsHoψH√ψoχ√τousHrνηηsHbosoψHΔoupτνψηsHusνψηHproΛuΔtνoψH√ψΛHΛαΔ√yHνψγorχ√tνoψHνψHtμαH
γourUταptoψHγνψ√τHst√tαVHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergyl
PhysicsTH2017THaa^THYUZ]

4.2 32

396 ybsαrv√tνoψHoγH~woHoxΔνtαΛHl_{Δ}ℓ{S}H}t√tαsH√ψΛHwα√surαχαψtHoγHtμαHl_{Δ}ℓ{S}PZ}QHw√ssHνψHppH
moττνsνoψsH√tHsqrt¯s]gY[HH~α’VHPhysicallReviewlLettersTH2019THYZZTHY[ZXXY 7.4 31

395 oxtαψΛνψηHtμαHsα√rΔμHγorHψαutrνψoHpoνψtHsourΔαsHwνtμHsΔαmubαH√bovαHtμαHμorνzoψVHPhysicallReviewl
LettersTH2009THYX[THZZYYXZ 7.4 31

394 sψΔτusνvαH}α√rΔμHγorH√HrνημτyHloostαΛHrνηηsHlosoψHnαΔ√yνψηHtoH√HlottoχH{u√rρUkψtνqu√rρHz√νrVH
PhysicallReviewlLettersTH2018THYZXTHXaYbXZ 7.4 30

393
}α√rΔμHγorHsupαrsyχχαtryHνψHtμαHχuτtνπαtH√ψΛHχνssνψηHtr√ψsvαrsαHχoχαψtuχHγνψ√τHst√tαHνψHppH
ΔoττνsνoψsH√tHY[H~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH
2016THa^bTHY^ZUYbX

4.2 30

392 }α√rΔμHγorH√ψHvHâ��HvHη√uηαHbosoψHusνψηH HUhH]˛…HαvαψtsHνψHprotoψUprotoψHΔoττνsνoψsH√tHsgY[H~α’VHPhysicsl
LettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2019THacZTH[]^U[_b 4.2 29

(2019-2019)
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391 wα√surαχαψtsHoγHtμαHproΛuΔtνoψHΔrossHsαΔtνoψH√ψΛHtμαHbr√ψΔμνψηHγr√ΔtνoψTH√ψΛHΔoψstr√νψtsHoψH
√ψoχ√τousHtrνpταHη√uηαHΔoupτνψηsH√tVHEuropeanlPhysicallJournallCTH2018THabTHY_^ 4.2 29

390
}α√rΔμHγorHp√νrHproΛuΔtνoψHoγHvαΔtorUτνραHqu√rρsHνψHtμαHb“bi“HΔμ√ψψατHγroχHprotoψâ��protoψH
ΔoττνsνoψsH√tHsgY[~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysics
TH2018THaacTHbZUYX_

4.2 29

389 ybsαrv√tνoψHoγH–PY}QHp√νrHproΛuΔtνoψHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gbHQH~α’VHJournalloflHighl
EnergylPhysicsTH2017THZXYaTHY 5.4 29

388
wα√surαχαψtHoγHvαΔtorHbosoψHsΔ√ttαrνψηH√ψΛHΔoψstr√νψtsHoψH√ψoχ√τousHqu√rtνΔHΔoupτνψηsHγroχH
αvαψtsHwνtμHγourHταptoψsH√ψΛHtwoHπαtsHνψHprotoψâ��protoψHΔoττνsνoψsH√tHsgY[´ ~α’VHPhysicslLettersxl
SectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2017THaa]TH_bZUaX^

4.2 29

387 }oτ√rHoψαrηαtνΔHz√rtνΔταH}pαΔtruχHoψHZXX_HnαΔαχbαrHY[HnαtαrχνψαΛHbyHsΔα~opVHAstrophysicall
JournalTH2008TH_bcTHv_^Uv_b 4.7 29

386 ~μαν√dH√ψH√Λv√ψΔαΛHoptνΔ√τHψαutrνψoHΛαtαΔtorVHEuropeanlPhysicallJournallCTH2020THbXTHY 4.2 29

385 zαrγorχ√ψΔαHoγHrαΔoψstruΔtνoψH√ψΛHνΛαψtνγνΔ√tνoψHoγHˇ�HταptoψsHΛαΔ√yνψηHtoHμ√ΛroψsH√ψΛHvˇ�HνψHppH
ΔoττνsνoψsH√tHâ��sgY[H~α’VHJournalloflInstrumentationTH2018THY[THzYXXX^UzYXXX^ 1 29

384 }α√rΔμHγorHvαΔtorUτνραH~H√ψΛHlHqu√rρHp√νrsHνψHγνψ√τHst√tαsHwνtμHταptoψsH√tHPHsqrt{s}gY[HQH~α’VHJournallofl
HighlEnergylPhysicsTH2018THZXYbTHY 5.4 29

383 }α√rΔμHγorHmμ√rηαΛHrνηηsHlosoψsHzroΛuΔαΛHvν√H’αΔtorHlosoψHpusνoψH√ψΛHnαΔ√yνψηHνψtoH√Hz√νrHoγH“H
√ψΛH HlosoψsHUsνψηHppHmoττνsνoψsH√tHsqrt¯s]gY[HH~α’VHPhysicallReviewlLettersTH2017THYYcTHY]YbXZ 7.4 28

382 }α√rΔμHγorHμα√vyHw√πor√ψ√HψαutrνψosHνψHα´–α´–SHπαtsH√ψΛHα´–H˛…H´–SHπαtsHαvαψtsHνψHprotoψUprotoψH
ΔoττνsνoψsH√tHPHsqrt{s}gbHQH~α’VHJournalloflHighlEnergylPhysicsTH2016THZXY_THY 5.4 28

381
kψHνχprovαΛHχαtμoΛHγorHχα√surνψηHχuoψHαψαrηyHusνψηHtμαHtruψΔ√tαΛHχα√ψHoγHΛoWΛxVHNuclearl
InstrumentslandlMethodslinlPhysicslResearchxlSectionlA:lAcceleratorsxlSpectrometersxlDetectorslandl
AssociatedlEquipmentTH2013THaX[THYcXUYcb

1.2 28

380 mosχνΔHr√yHΔoχposνtνoψH√ψΛHαψαrηyHspαΔtruχHγroχHYâ��[Xzα’HusνψηHtμαH]XUstrνψηHΔoψγνηur√tνoψHoγH
sΔα~opH√ψΛHsΔαmubαVHAstroparticlelPhysicsTH2013TH]ZTHY^U[Z 2.4 28

379 }α√rΔμHγorHxαutrνψoUνψΛuΔαΛHm√sΔ√ΛαsHγroχHq√χχ√U|√yHlurstsHwνtμHkwkxnkVHAstrophysicall
JournalTH2007TH__]TH[caU]YX 4.7 28

378 xαwHχα√surαχαψtsHoγHtμαHrαsoψ√ψΔαHp√r√χαtαrsHoγHtμαHˇ�ΔXPY[zXQHst√tαHoγHΔμ√rχoψνuχVHPhysicsl
LettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2002TH^[[THZ[aUZ]Z 4.2 28

377
}α√rΔμHγorH√ψHαxotνΔHΛαΔ√yHoγHtμαHrνηηsHbosoψHtoH√Hp√νrHoγHτνημtHpsαuΛosΔ√τ√rsHνψHtμαHγνψ√τHst√tαHwνtμH
twoHbHqu√rρsH√ψΛHtwoHˇ�HταptoψsHνψHprotoψâ��protoψHΔoττνsνoψsH√tHsgY[~α’VHPhysicslLettersxlSectionlB:l
NuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2018THab^TH]_ZU]bb

4.2 28

376 }α√rΔμHγorHτowHχ√ssHvαΔtorHrαsoψ√ψΔαsHΛαΔ√yνψηHνψtoHqu√rρU√ψtνqu√rρHp√νrsHνψHprotoψUprotoψH
ΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 28

375 wα√surαχαψtsHoγHpropαrtναsHoγHtμαHrνηηsHbosoψHΛαΔ√yνψηHtoH√H“HbosoψHp√νrHνψHppHΔoττνsνoψsH√tH
sgY[~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2019THacYTHc_UYZc4.2 27

374 wα√surαχαψtHoγHtμαHproΛuΔtνoψHΔrossHsαΔtνoψTHtμαHtopHqu√rρHχ√ssTH√ψΛHtμαHstroψηHΔoupτνψηH
Δoψst√ψtHusνψηHΛνταptoψHαvαψtsHνψHppHΔoττνsνoψsH√tVHEuropeanlPhysicallJournallCTH2019THacTH[_b 4.2 27

Seon Hee Seo
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373 ybsαrv√tνoψHoγHmorrατ√tαΛHkzνχutμ√τHkψνsotropyHpourναrHr√rχoψνΔsHνψHppH√ψΛHpSzbHmoττνsνoψsH√tHtμαH
vrmVHPhysicallReviewlLettersTH2018THYZXTHXcZ[XY 7.4 27

372 wα√surαχαψtHoγHtμαH}pτνttνψηHpuψΔtνoψHνψHppH√ψΛHzbUzbHmoττνsνoψsH√tHsqrt¯s_{xx}]g^VXZHH~α’VH
PhysicallReviewlLettersTH2018THYZXTHY]Z[XZ 7.4 27

371 pνrstHsα√rΔμHγorHαxtrαχατyHμνημHαψαrηyHΔosχoηαψνΔHψαutrνψosHwνtμHtμαHsΔαmubαHxαutrνψoH
ybsαrv√toryVHPhysicallReviewlDTH2010THbZTH 4.9 27

370
kzνχutμ√τH√ψνsotropyHoγHΔμ√rηαΛHp√rtνΔταsHwνtμHtr√ψsvαrsαHχoχαψtuχHupHtoHYXX´ qα’WΔHνψHzbzbH
ΔoττνsνoψsH√tHsxxg^VXZ´ ~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergyl
PhysicsTH2018THaa_THYc^UZY_

4.2 27

369 }pαΔtr√τHχα√surαχαψtHoγHtμαHαταΔtroψH√ψtνψαutrνψoHosΔνττ√tνoψH√χpτνtuΛαH√ψΛHγrαquαψΔyHusνψηH^XXH
τνvαHΛ√ysHoγH|oxyHΛ√t√VHPhysicallReviewlDTH2018THcbTH 4.9 27

368 wα√surαχαψtHoγHproχptH√ψΛHψoψproχptH¯porχuτ√dHsααHtαxt]HproΛuΔtνoψHνψH¯porχuτ√dHsααHtαxt]H√ψΛH
¯porχuτ√dHsααHtαxt]HΔoττνsνoψsH√tH¯porχuτ√dHsααHtαxt]VHEuropeanlPhysicallJournallCTH2017THaaTHZ_c 4.2 26

367 }α√rΔμHγorHtopHsqu√rρsH√ψΛHΛ√rρHχ√ttαrHp√rtνΔταsHνψHopposνtαUΔμ√rηαHΛνταptoψHγνψ√τHst√tαsH√tH
sgY[HH~α’VHPhysicallReviewlDTH2018THcaTH 4.9 26

366
}α√rΔμHγorH√ψoχ√τousH“tbHΔoupτνψηsH√ψΛHγτ√vourUΔμ√ψηνψηHψαutr√τHΔurrαψtsHνψHtUΔμ√ψψατHsνψηταHtopH
qu√rρHproΛuΔtνoψHνψHppHΔoττνsνoψsH√tHPHsqrt{s}gaHQH√ψΛHbH~α’VHJournalloflHighlEnergylPhysicsTH2017TH
ZXYaTHY

5.4 26

365 }α√rΔμHγorHq√τ√ΔtνΔHzα’Hη√χχ√Hr√ysHwνtμHtμαHsΔαmubαHxαutrνψoHybsαrv√toryVHPhysicallReviewlDTH
2013THbaTH 4.9 26

364 moψstr√νψtsHoψHχoΛατsHoγHsΔ√τ√rH√ψΛHvαΔtorHταptoqu√rρsHΛαΔ√yνψηHtoH√Hqu√rρH√ψΛH√HψαutrνψoH√tH
sgY[HH~α’VHPhysicallReviewlDTH2018THcbTH 4.9 26

363
moχbνψ√tνoψHoγHsα√rΔμαsHγorHμα√vyHrαsoψ√ψΔαsHΛαΔ√yνψηHtoH““TH“ TH  TH“rTH√ψΛH rHbosoψHp√νrsHνψH
protoψâ��protoψHΔoττνsνoψsH√tHsgbH√ψΛHY[H~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlel
andlHighyEnergylPhysicsTH2017THaa]TH^[[U^^b

4.2 25

362 }α√rΔμHγorHtopHsqu√rρHp√νrHproΛuΔtνoψHνψHppHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’HusνψηHsνψηταHταptoψH
αvαψtsVHJournalloflHighlEnergylPhysicsTH2017THZXYaTHY 5.4 25

361 }ok|mrHpy|HrsqrUoxo|q–HwUyxHxoU~|sxy}Hp|ywH~roHâ��xkuonUo–oâ��Hq|lHXbX[YclH“s~rH~roH
sΔαmubαHxoU~|sxyH~ovo}myzoVHAstrophysicallJournalTH2009THaXYTHYaZYUYa[Y 4.7 25

360 wα√surαχαψtHoγHtμαHwα√ρHχνxνψηH√ψηταHusνψηHtμαHγorw√rΛUb√Δρw√rΛH√syχχαtryHoγHnrαττU–√ψH
αvαψtsHνψHΔoττνsνoψsH√tHbVHEuropeanlPhysicallJournallCTH2018THabTHaXY 4.2 25

359 }α√rΔμHγorHsupαrsyχχαtrνΔHp√rtψαrsHoγHαταΔtroψsH√ψΛHχuoψsHνψHprotoψâ��protoψHΔoττνsνoψsH√tH
sgY[~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2019THacXTHY]XUY__4.2 24

358 }α√rΔμHγorHτoψηUτνvαΛHp√rtνΔταsHΛαΔ√yνψηHνψtoHΛνspτ√ΔαΛHπαtsHνψHprotoψUprotoψHΔoττνsνoψsH√tHsgY[HH~α’VH
PhysicallReviewlDTH2019THccTH 4.9 24

357
}α√rΔμHγorHsνψηταHproΛuΔtνoψHoγH√HvαΔtorUτνραH~Hqu√rρHΛαΔ√yνψηHtoH√H HbosoψH√ψΛH√HtopHqu√rρHνψH
protoψâ��protoψHΔoττνsνoψsH√tHsgY[~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandl
HighyEnergylPhysicsTH2018THabYTH^a]U_XX

4.2 24

356
}α√rΔμHγorHμα√vyHη√uηαH“iHbosoψsHνψHαvαψtsHwνtμH√ψHαψαrηαtνΔHταptoψH√ψΛHτ√rηαHχνssνψηHtr√ψsvαrsαH
χoχαψtuχH√tHsgY[´ ~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergyl
PhysicsTH2017THaaXTHZabU[XY

4.2 24

(2017-2018)
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355 wα√surαχαψtHoγH√ΔoustνΔH√ttαψu√tνoψHνψH}outμHzoταHνΔαVHAstroparticlelPhysicsTH2011TH[]TH[bZU[c[ 2.4 24

354 }α√rΔμHγorHrνηηsHbosoψHp√νrHproΛuΔtνoψHνψHtμαH˛‡˛‡bbiHγνψ√τHst√tαHνψHppHΔoττνsνoψsH√tHsgY[~α’VHPhysicsl
LettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2019THabbTHaU[_ 4.2 24

353 }α√rΔμHγorHΛνs√ppα√rνψηHtr√ΔρsH√sH√Hsνηψ√turαHoγHψαwHτoψηUτνvαΛHp√rtνΔταsHνψHprotoψUprotoψHΔoττνsνoψsH
√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 24

352 }α√rΔμHγorHn√rρHw√ttαrH√ψΛH}upαrsyχχαtryHwνtμH√HmoχprαssαΛHw√ssH}pαΔtruχHνψHtμαH’αΔtorHlosoψH
pusνoψH~opoτoηyHνψHzrotoψUzrotoψHmoττνsνoψsH√tHsqrt¯s]gbHH~α’VHPhysicallReviewlLettersTH2017THYYbTHXZYbXZ7.4 23

351 }α√rΔμHγorHovνΛαψΔαHoγHtμαH~ypαUsssH}ααs√wHwαΔμ√ψνsχHνψHwuτtνταptoψHpνψ√τH}t√tαsHνψHzrotoψUzrotoψH
moττνsνoψsH√tHsqrt¯s]gY[HH~α’VHPhysicallReviewlLettersTH2017THYYcTHZZYbXZ 7.4 23

350 nαtαΔtνoψHoγH√tχospμαrνΔHχuoψHψαutrνψosHwνtμHtμαHsΔαmubαHcUstrνψηHΛαtαΔtorVHPhysicallReviewlDTH
2007THa_TH 4.9 23

349 oxpαrνχαψtHob[^H√tHpαrχντ√bVHNuclearlInstrumentslandlMethodslinlPhysicslResearchxlSectionlA:l
AcceleratorsxlSpectrometersxlDetectorslandlAssociatedlEquipmentTH2004TH^YcTH^^bU_Xc 1.2 23

348 }α√rΔμHγorHtμνrΛUηαψαr√tνoψHsΔ√τ√rHταptoqu√rρsHΛαΔ√yνψηHtoH√HtopHqu√rρH√ψΛH√HταptoψH√tVHEuropeanl
PhysicallJournallCTH2018THabTHaXa 4.2 23

347
ovνΛαψΔαHγorH√ssoΔν√tαΛHproΛuΔtνoψHoγH√HrνηηsHbosoψHwνtμH√HtopHqu√rρHp√νrHνψHγνψ√τHst√tαsHwνtμH
αταΔtroψsTHχuoψsTH√ψΛHμ√ΛroψνΔ√ττyHΛαΔ√yνψηHˇ�HταptoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergyl
PhysicsTH2018THZXYbTHY

5.4 23

346 wα√surαχαψtHoγHtμαH¯porχuτ√dHsααHtαxt]HproΛuΔtνoψHΔrossHsαΔtνoψHusνψηHαvαψtsHνψHtμαH¯porχuτ√dHsααH
tαxt]Hγνψ√τHst√tαHνψHppHΔoττνsνoψsH√tH¯porχuτ√dHsααHtαxt]VHEuropeanlPhysicallJournallCTH2017THaaTHYaZ 4.2 22

345
wα√surαχαψtHoγHtμαHΔrossHsαΔtνoψHγorHαταΔtrowα√ρHproΛuΔtνoψHoγH ˛‡HνψH√ssoΔν√tνoψHwνtμHtwoHπαtsH√ψΛH
Δoψstr√νψtsHoψH√ψoχ√τousHqu√rtνΔHη√uηαHΔoupτνψηsHνψHprotoψâ��protoψHΔoττνsνoψsH√tHsgbH~α’VHPhysicsl
LettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2017THaaXTH[bXU]XZ

4.2 22

344 }α√rΔμHγorHtμαHrνηηsHlosoψHnαΔ√yνψηHtoH~woHwuoψsHνψHzrotoψUzrotoψHmoττνsνoψsH√tHsqrt¯s]gY[HH~α’VH
PhysicallReviewlLettersTH2019THYZZTHXZYbXY 7.4 22

343 }α√rΔμHγorH√HψαwHsΔ√τ√rHrαsoψ√ψΔαHΛαΔ√yνψηHtoH√Hp√νrHoγH HbosoψsHνψHprotoψUprotoψHΔoττνsνoψsH√tHPH
sqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 22

342
}α√rΔμHγorH√Hχ√ssνvαHrαsoψ√ψΔαHΛαΔ√yνψηHtoH√Hp√νrHoγHrνηηsHbosoψsHνψHtμαHγourHbHqu√rρHγνψ√τHst√tαHνψH
protoψâ��protoψHΔoττνsνoψsH√tHsgY[~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandl
HighyEnergylPhysicsTH2018THabYTHZ]]UZ_c

4.2 22

341 puατUmoχposνtνoψHnαpαψΛαψtH|α√ΔtorHkψtνψαutrνψoH–νατΛH√tH|oxyVHPhysicallReviewlLettersTH2019TH
YZZTHZ[Z^XY 7.4 22

340 }tuΛyHoγHtαtH{uαψΔμνψηHwνtμH SπαtHmorrατ√tνoψsHνψHzbUzbH√ψΛHppHmoττνsνoψsH√tH
sqrt¯s]_{xx}g^VXZHH~α’VHPhysicallReviewlLettersTH2017THYYcTHXbZ[XY 7.4 22

339 }α√rΔμHγorHΛ√rρHχ√ttαrHproΛuΔαΛHνψH√ssoΔν√tνoψHwνtμHμα√vyUγτ√vorHqu√rρHp√νrsHνψHprotoψUprotoψH
ΔoττνsνoψsH√tVHEuropeanlPhysicallJournallCTH2017THaaTHb]^ 4.2 22

338 qkwls~dHtμαHητob√τH√ψΛHχoΛuτ√rHbαyoψΛUtμαUst√ψΛ√rΛUχoΛατHνψγαrαψΔαHtooτVHEuropeanlPhysicall
JournallCTH2017THaaTHY 4.2 22

Seon Hee Seo
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337
wα√surαχαψtHoγHtμαH  HproΛuΔtνoψHΔrossHsαΔtνoψH√ψΛH HUhâ��Sâ��â�� â��iSâ��iâ��Hbr√ψΔμνψηHγr√ΔtνoψHνψHppH
ΔoττνsνoψsH√tHsgY[´ ~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergyl
PhysicsTH2016THa_[THZbXU[X[

4.2 22

336
wα√surαχαψtHoγHtμαH“ HproΛuΔtνoψHΔrossHsαΔtνoψHνψHppHΔoττνsνoψsH√tH¯porχuτ√dHsααHtαxt]H√ψΛH
b¯porχuτ√dHsααHtαxt]H√ψΛHsα√rΔμHγorH√ψoχ√τousHtrνpταHη√uηαHΔoupτνψηsH√tH¯porχuτ√dHsααHtαxt]VH
EuropeanlPhysicallJournallCTH2017THaaTHZ[_

4.2 21

335
kHsα√rΔμHγorHψαwHpμαψoχαψ√HνψHppHΔoττνsνoψsH√tH¯porχuτ√dHsααHtαxt]HνψHγνψ√τHst√tαsHwνtμHχνssνψηH
tr√ψsvαrsαHχoχαψtuχH√ψΛH√tHτα√stHoψαHπαtHusνψηHtμαH¯porχuτ√dHsααHtαxt]Hv√rν√bταVHEuropeanlPhysicall
JournallCTH2017THaaTHZc]

4.2 21

334
}α√rΔμHγorH√Hst√ψΛ√rΛHχoΛατUτνραHrνηηsHbosoψHνψHtμαHχ√ssHr√ψηαHbαtwααψHaXH√ψΛHYYXHqα’HνψHtμαH
ΛνpμotoψHγνψ√τHst√tαHνψHprotoψUprotoψHΔoττνsνoψsH√tHsgbH√ψΛHY[H~α’VHPhysicslLettersxlSectionlB:l
NuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2019THac[TH[ZXU[]a

4.2 21

333
}tuΛyHoγHπαtHquαψΔμνψηHwνtμHνsoτ√tαΛUpμotoψSπαtHΔorrατ√tνoψsHνψHzbzbH√ψΛHppHΔoττνsνoψsH√tH
sxxg^VXZ´ ~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2018TH
ab^THY]U[c

4.2 21

332 }α√rΔμHγorHvowHw√ssH’αΔtorH|αsoψ√ψΔαsHnαΔ√yνψηHtoH{u√rρUkψtνqu√rρHz√νrsHνψHzrotoψUzrotoψH
moττνsνoψsH√tHsqrt¯s]gY[HH~α’VHPhysicallReviewlLettersTH2017THYYcTHYYYbXZ 7.4 21

331
}α√rΔμHγorHpμysνΔsHbαyoψΛHtμαHst√ψΛ√rΛHχoΛατHνψHαvαψtsHwνtμHtwoHταptoψsHoγHs√χαHsνηψTHχνssνψηH
tr√ψsvαrsαHχoχαψtuχTH√ψΛHπαtsHνψHprotoψUprotoψHΔoττνsνoψsH√tVHEuropeanlPhysicallJournallCTH2017TH
aaTH^ab

4.2 21

330 }α√rΔμHγorHτνημtHbosoψsHνψHΛαΔ√ysHoγHtμαHYZ^Hqα’HrνηηsHbosoψHνψHprotoψUprotoψHΔoττνsνoψsH√tHPH
sqrt{s}gbHQH~α’VHJournalloflHighlEnergylPhysicsTH2017THZXYaTHY 5.4 21

329 vνχνtsHoψHtμαHχuoψHγτuxHγroχHψαutr√τνψoH√ψψνμντ√tνoψsH√tHtμαHΔαψtαrHoγHtμαHo√rtμHwνtμHkwkxnkVH
AstroparticlelPhysicsTH2006THZ_THYZcUY[c 2.4 21

328 }α√rΔμHγorHsupαrsyχχαtryHνψHprotoψUprotoψHΔoττνsνoψsH√tHY[H~α’HνψHγνψ√τHst√tαsHwνtμHπαtsH√ψΛHχνssνψηH
tr√ψsvαrsαHχoχαψtuχVHJournalloflHighlEnergylPhysicsTH2019THZXYcTHY 5.4 21

327 wα√surαχαψtHoγHqu√rρoψνuχHproΛuΔtνoψHΔrossHsαΔtνoψsHνψHppHΔoττνsνoψsH√tHsgY[~α’VHPhysicslLettersxl
SectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2018THabXTHZ^YUZaZ 4.2 20

326 }α√rΔμHγorHχ√ssνvαHrαsoψ√ψΔαsHΛαΔ√yνψηHνψtoH““TH“ TH  THq“TH√ψΛHq HwνtμHΛνπαtHγνψ√τHst√tαsH√tH
sgY[HH~α’VHPhysicallReviewlDTH2018THcaTH 4.9 20

325 wα√surαχαψtHoγHΛνγγαrαψtν√τHΔrossHsαΔtνoψsHγorHtμαHproΛuΔtνoψHoγHtopHqu√rρHp√νrsH√ψΛHoγH√ΛΛνtνoψ√τH
παtsHνψHταptoψSπαtsHαvαψtsHγroχHppHΔoττνsνoψsH√tHsgY[HH~α’VHPhysicallReviewlDTH2018THcaTH 4.9 20

324 }α√rΔμHγorHψαwHτoψηUτνvαΛHp√rtνΔταsH√tHsgY[H~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementaryl
ParticlelandlHighyEnergylPhysicsTH2018THabXTH][ZU]^] 4.2 20

323 }α√rΔμHγorHst√ψΛ√rΛHχoΛατHproΛuΔtνoψHoγHγourHtopHqu√rρsHwνtμHs√χαUsνηψH√ψΛHχuτtνταptoψHγνψ√τH
st√tαsHνψHprotoψUprotoψHΔoττνsνoψsH√tVHEuropeanlPhysicallJournallCTH2018THabTHY]X 4.2 20

322 }α√rΔμHγorHp√νrHproΛuΔtνoψHoγHsαΔoψΛUηαψαr√tνoψHταptoqu√rρsH√tHsgY[HH~α’VHPhysicallReviewlDTH2019TH
ccTH 4.9 20

321 }α√rΔμHγorH√Hμα√vyHpsαuΛosΔ√τ√rHbosoψHΛαΔ√yνψηHtoH√H H√ψΛH√HrνηηsHbosoψH√tVHEuropeanlPhysicall
JournallCTH2019THacTH^_] 4.2 20

320
}α√rΔμHγorHp√νrHproΛuΔtνoψHoγHvαΔtorUτνραH~H√ψΛHlHqu√rρsHνψHsνψηταUταptoψHγνψ√τHst√tαsHusνψηHboostαΛH
παtHsubstruΔturαHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH
2017THZXYaTHY

5.4 20

(2017-2016)
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319 }α√rΔμHγorHμα√vyHrαsoψ√ψΔαsHtμ√tHΛαΔ√yHνψtoH√HvαΔtorHbosoψH√ψΛH√HrνηηsHbosoψHνψHμ√ΛroψνΔHγνψ√τH
st√tαsH√tVHEuropeanlPhysicallJournallCTH2017THaaTH_[_ 4.2 20

318 }α√rΔμHγorHψαutrνψoUνψΛuΔαΛHΔ√sΔ√ΛαsHwνtμHγνvαHyα√rsHoγHkwkxnkHΛ√t√VHAstroparticlelPhysicsTH2011TH
[]TH]ZXU][X 2.4 20

317 }α√rΔμHγorHrατ√tνvνstνΔHχ√ηψαtνΔHχoψopoταsHwνtμHtμαHkwkxnkUssHψαutrνψoHtαταsΔopαVHEuropeanl
PhysicallJournallCTH2010TH_cTH[_YU[ab 4.2 20

316 wα√surαχαψtHoγHsouψΛHspααΛHvsVHΛαptμHνψH}outμHzoταHνΔαHγorHψαutrνψoH√stroψoχyVHAstroparticlel
PhysicsTH2010TH[[THZaaUZb_ 2.4 20

315 yψHtμαHsαταΔtνoψHoγHkqxHψαutrνψoHsourΔαHΔ√ψΛνΛ√tαsHγorH√HsourΔαHst√ΔρνψηH√ψ√τysνsHwνtμHψαutrνψoH
tαταsΔopαsVHAstroparticlelPhysicsTH2006THZ_THZbZU[XX 2.4 20

314 }α√rΔμHγorHvαptoqu√rρsHmoupταΛHtoH~μνrΛUqαψαr√tνoψH{u√rρsHνψHzrotoψUzrotoψHmoττνsνoψsH√tH
sqrt¯s]gY[HH~α’VHPhysicallReviewlLettersTH2018THYZYTHZ]YbXZ 7.4 20

313 }α√rΔμHγorH√Hμα√vyHrνημtUμ√ψΛαΛH“HbosoψH√ψΛH√Hμα√vyHψαutrνψoHνψHαvαψtsHwνtμHtwoHs√χαUγτ√vorH
ταptoψsH√ψΛHtwoHπαtsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 20

312 }α√rΔμHγorHtμαHγτ√vorUΔμ√ψηνψηHψαutr√τHΔurrαψtHνψtαr√ΔtνoψsHoγHtμαHtopHqu√rρH√ψΛHtμαHrνηηsHbosoψH
wμνΔμHΛαΔ√ysHνψtoH√Hp√νrHoγHbHqu√rρsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 20

311
wα√surαχαψtHoγHαταΔtrowα√ρH“ HbosoψHproΛuΔtνoψH√ψΛHsα√rΔμHγorHψαwHpμysνΔsHνψH“ HSHtwoHπαtsH
αvαψtsHνψHppHΔoττνsνoψsH√tHsgY[~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandl
HighyEnergylPhysicsTH2019THac^THZbYU[Xa

4.2 19

310
}α√rΔμHγorHrαsoψ√ψtH√ψΛHψoψrαsoψ√ψtHrνηηsHbosoψHp√νrHproΛuΔtνoψHνψHtμαHPH
χ√tμrχ{b}ovαrτνψα{χ√tμrχ{b}}χ√tμνt{αττHψuHαττHψuH}HQHγνψ√τHst√tαHνψHprotoψUprotoψHΔoττνsνoψsH√tHPH
sqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY

5.4 19

309 wα√surαχαψtHoγHαxΔτusνvαHpμotoproΛuΔtνoψHγroχHprotoψsHνψHzbHΔoττνsνoψsH√tVHEuropeanlPhysicall
JournallCTH2019THacTHZaa 4.2 19

308 }α√rΔμHγorHμα√vyHrαsoψ√ψΔαsHΛαΔ√yνψηHtoHt√uHταptoψHp√νrsHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[H
QH~α’VHJournalloflHighlEnergylPhysicsTH2017THZXYaTHY 5.4 19

307 }α√rΔμHγorHχ√ssνvαHrαsoψ√ψΔαsHΛαΔ√yνψηHνψtoH““TH“ HorH  HbosoψsHνψHprotoψUprotoψHΔoττνsνoψsH√tHPH
sqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2017THZXYaTHY 5.4 19

306 wα√surαχαψtHoγHΛνγγαrαψtν√τHΔrossHsαΔtνoψsHγorHbosoψHproΛuΔtνoψHνψH√ssoΔν√tνoψHwνtμHπαtsHνψH
protoψUprotoψHΔoττνsνoψsH√tVHEuropeanlPhysicallJournallCTH2018THabTHc_^ 4.2 19

305 }α√rΔμHγorHψαwHpμysνΔsHνψHΛνπαtH√ψηuτ√rHΛνstrνbutνoψsHusνψηHprotoψUprotoψHΔoττνsνoψsH√tH√ψΛH
Δoψstr√νψtsHoψHΛ√rρHχ√ttαrH√ψΛHotμαrHχoΛατsVHEuropeanlPhysicallJournallCTH2018THabTHabc 4.2 19

304 }α√rΔμHγorHταptoψHγτ√vourHvνoτ√tνψηHΛαΔ√ysHoγHtμαHrνηηsHbosoψHtoH˛…ˇ�H√ψΛHαˇ�HνψHprotoψUprotoψH
ΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 19

303 wα√surαχαψtH√ψΛHνψtαrprαt√tνoψHoγHΛνγγαrαψtν√τHΔrossHsαΔtνoψsHγorHrνηηsHbosoψHproΛuΔtνoψH√tH
sgY[~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2019THacZTH[_cU[c_4.2 18

302 }α√rΔμHγorHvαΔtorUτνραHqu√rρsHνψHαvαψtsHwνtμHtwoHopposνtατyHΔμ√rηαΛHταptoψsH√ψΛHπαtsHνψH
protoψUprotoψHΔoττνsνoψsH√tVHEuropeanlPhysicallJournallCTH2019THacTH[_] 4.2 18

Seon Hee Seo
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301
}α√rΔμHγorHμα√vyHψαutrνψosH√ψΛHtμνrΛUηαψαr√tνoψHταptoqu√rρsHνψHμ√ΛroψνΔHst√tαsHoγHtwoHˇ�HταptoψsH
√ψΛHtwoHπαtsHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2019TH
ZXYcTHY

5.4 18

300 |ατ√tνvαHwoΛνγνΔ√tνoψHoγHzroχptHˇ�PZ}QH√ψΛHtWˇ�H–νατΛsHγroχHppHtoHzbzbHmoττνsνoψsH√tH
sqrt¯s_{xx}]g^VXZHH~α’VHPhysicallReviewlLettersTH2017THYYbTHY_Z[XY 7.4 18

299 }α√rΔμHγorHΛνrαΔtHproΛuΔtνoψHoγHsupαrsyχχαtrνΔHp√rtψαrsHoγHtμαHtopHqu√rρHνψHtμαH√ττUπαtsHγνψ√τHst√tαH
νψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2017THZXYaTHY 5.4 18

298
}α√rΔμHγorHμα√vyHψαutrνψosHorHtμνrΛUηαψαr√tνoψHταptoqu√rρsHνψHγνψ√τHst√tαsHwνtμHtwoHμ√ΛroψνΔ√ττyH
ΛαΔ√yνψηHˇ�HταptoψsH√ψΛHtwoHπαtsHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighl
EnergylPhysicsTH2017THZXYaTHY

5.4 18

297 }α√rΔμHγorHuτtr√μνημUαψαrηyHt√uHψαutrνψosHwνtμHsΔαmubαVHPhysicallReviewlDTH2012THb_TH 4.9 18

296 wα√surαχαψtHoγHtμαHΔrossHsαΔtνoψHγorHtopHqu√rρHp√νrHproΛuΔtνoψHνψH√ssoΔν√tνoψHwνtμH√H“HorH HbosoψH
νψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 18

295 xoψUq√ussν√ψHαττνptνΔUγτowHγτuΔtu√tνoψsHνψHzbzbHΔoττνsνoψsH√tHsxxg^VXZ~α’VHPhysicslLettersxlSectionlB:l
NuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2019THabcTH_][U__^ 4.2 17

294
}α√rΔμHγorHPHχ√tμrχ{t}ovαrτνψα{χ√tμrχ{t}}χ√tμrχ{r}HQHproΛuΔtνoψHνψHtμαHPHχ√tμrχ{r}toH
χ√tμrχ{b}ovαrτνψα{χ√tμrχ{b}}HQHΛαΔ√yHΔμ√ψψατHwνtμHταptoψνΔHPHχ√tμrχ{t}ovαrτνψα{χ√tμrχ{t}}HQH
ΛαΔ√ysHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2019THZXYcTHY

5.4 17

293 }α√rΔμHγorHψαwHpμysνΔsHνψHαvαψtsHwνtμH√HταptoψνΔ√ττyHΛαΔ√yνψηH HbosoψH√ψΛH√Hτ√rηαHtr√ψsvαrsαH
χoχαψtuχHνχb√τ√ψΔαHνψHprotoψUprotoψHΔoττνsνoψsH√tHgHY[VHEuropeanlPhysicallJournallCTH2018THabTHZcY 4.2 17

292
}α√rΔμHγorH√ψHαxotνΔHΛαΔ√yHoγHtμαHrνηηsHbosoψHtoH√Hp√νrHoγHτνημtHpsαuΛosΔ√τ√rsHνψHtμαHγνψ√τHst√tαHwνtμH
twoHχuoψsH√ψΛHtwoHbHqu√rρsHνψHppHΔoττνsνoψsH√tHY[H~α’VHPhysicslLettersxlSectionlB:lNuclearxl
ElementarylParticlelandlHighyEnergylPhysicsTH2019THac^TH[cbU]Z[

4.2 17

291
}α√rΔμHγorHPHχ√tμrχ{t}ovαrτνψα{χ√tμrχ{t}}HQHrαsoψ√ψΔαsHνψHμνημτyHboostαΛHταptoψSπαtsH√ψΛHγuττyH
μ√ΛroψνΔHγνψ√τHst√tαsHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH
2017THZXYaTHY

5.4 17

290 }α√rΔμαsHγorHp√νrHproΛuΔtνoψHoγHtμνrΛUηαψαr√tνoψHsqu√rρsHνψH¯porχuτ√dHsααHtαxt]¯porχuτ√dHsααHtαxt]H
ppHΔoττνsνoψsVHEuropeanlPhysicallJournallCTH2017THaaTH[Za 4.2 17

289 v√tαr√τHΛνstrνbutνoψHoγHχuoψsHνψHsΔαmubαHΔosχνΔHr√yHαvαψtsVHPhysicallReviewlDTH2013THbaTH 4.9 17

288 vνχνtsHoψHtμαHμνημUαψαrηyHη√χχ√H√ψΛHψαutrνψoHγτuxαsHγroχHtμαH}q|HYbX_UZXHην√ψtHγτ√rαHoγHZaH
nαΔαχbαrHZXX]HwνtμHtμαHkwkxnkUssHΛαtαΔtorVHPhysicallReviewlLettersTH2006THcaTHZZYYXY 7.4 17

287
wα√surαχαψtHoγHtμαH“HbosoψHματνΔνtyHγr√ΔtνoψsHνψHtμαHΛαΔ√ysHoγHtopHqu√rρHp√νrsHtoHταptoψHSHπαtsHγνψ√τH
st√tαsHproΛuΔαΛHνψHppHΔoττνsνoψsH√tHsgb~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlel
andlHighyEnergylPhysicsTH2016THa_ZTH^YZU^[]

4.2 17

286
wα√surαχαψtHoγHΛoubταUΛνγγαrαψtν√τHΔrossHsαΔtνoψsHγorHtopHqu√rρHp√νrHproΛuΔtνoψHνψHppHΔoττνsνoψsH√tH
¯porχuτ√dHsααHtαxt]¯porχuτ√dHsααHtαxt]H√ψΛHνχp√ΔtHoψHp√rtoψHΛνstrνbutνoψHγuψΔtνoψsVHEuropeanl
PhysicallJournallCTH2017THaaTH]^c

4.2 16

285 kHsα√rΔμHγorHp√νrHproΛuΔtνoψHoγHψαwHτνημtHbosoψsHΛαΔ√yνψηHνψtoHχuoψsHνψHprotoψUprotoψHΔoττνsνoψsH√tH
Y[HH~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2019THac_THY[YUY^]4.2 16

284 }α√rΔμHγorHψαwHpμysνΔsHwνtμHtμαHwH~ZHv√rν√bταHνψH√ττUπαtsHγνψ√τHst√tαsHproΛuΔαΛHνψHppHΔoττνsνoψsH√tHPH
sqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2016THZXY_THY 5.4 16

(2016-2019)
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283
}α√rΔμHγorH√ψoχ√τousHαταΔtrowα√ρHproΛuΔtνoψHoγHvαΔtorHbosoψHp√νrsHνψH√ssoΔν√tνoψHwνtμHtwoHπαtsHνψH
protoψUprotoψHΔoττνsνoψsH√tHY[H~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandl
HighyEnergylPhysicsTH2019THacbTHY[]cb^

4.2 16

282 vνχνtsHoψH√HχuoψHγτuxHγroχHu√τuz√UuτανψHΛ√rρHχ√ttαrH√ψψνμντ√tνoψsHνψHtμαH}uψHγroχHtμαHsΔαmubαH
ZZUstrνψηHΛαtαΔtorVHPhysicallReviewlDTH2010THbYTH 4.9 16

281 }α√rΔμHγorHΛ√rρHχ√ttαrH√ψΛHuψp√rtνΔταsHνψHαvαψtsHwνtμH√H HbosoψH√ψΛHχνssνψηHtr√ψsvαrsαHχoχαψtuχH
νψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2017THZXYaTHY 5.4 16

280 }α√rΔμHγorH√HΔμ√rηαΛHrνηηsHbosoψHΛαΔ√yνψηHtoHΔμ√rχH√ψΛHbottoχHqu√rρsHνψHprotoψUprotoψHΔoττνsνoψsH
√tHPHsqrt{s}gbHQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 16

279 ybsαrv√tνoψHoγHtμαHˇ�_{bY}P[zQH√ψΛHˇ�_{bZ}P[zQH√ψΛHwα√surαχαψtHoγHtμανrHw√ssαsVHPhysicallReviewl
LettersTH2018THYZYTHXcZXXZ 7.4 16

278 }α√rΔμHγorHΛ√rρHχ√ttαrHνψHαvαψtsHwνtμHαψαrηαtνΔTHμ√ΛroψνΔ√ττyHΛαΔ√yνψηHtopHqu√rρsH√ψΛHχνssνψηH
tr√ψsvαrsαHχoχαψtuχH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 16

277 }α√rΔμHγorHsupαrsyχχαtryHνψHprotoψUprotoψHΔoττνsνoψsH√tHY[H~α’HusνψηHνΛαψtνγναΛHtopHqu√rρsVH
PhysicallReviewlDTH2018THcaTH 4.9 16

276 wα√surαχαψtHoγHtμαHΛνγγαrαψtν√τHΔrossHsαΔtνoψsHγorHtμαH√ssoΔν√tαΛHproΛuΔtνoψHoγH√H“HbosoψH√ψΛHπαtsH
νψHprotoψUprotoψHΔoττνsνoψsH√tHsgY[HH~α’VHPhysicallReviewlDTH2017THc_TH 4.9 15

275 }α√rΔμHγorH√H“iHbosoψHΛαΔ√yνψηHtoH√Hˇ�HταptoψH√ψΛH√HψαutrνψoHνψHprotoψUprotoψHΔoττνsνoψsH√tHsgY[~α’VH
PhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2019THacZTHYXaUY[Y 4.2 15

274
wα√surαχαψtsHoγHPHχ√tμrχ{t}ovαrτνψα{χ√tμrχ{t}}HQHΛνγγαrαψtν√τHΔrossHsαΔtνoψsHνψHprotoψUprotoψH
ΔoττνsνoψsH√tHPHsqrt{χ√tμrχ{s}}gY[HQH~α’HusνψηHαvαψtsHΔoψt√νψνψηHtwoHταptoψsVHJournalloflHighlEnergyl
PhysicsTH2019THZXYcTHY

5.4 15

273 losαUoνψstανψHΔorrατ√tνoψsHνψHppTHpzbTH√ψΛHzbzbHΔoττνsνoψsH√tHsxxgXVcâ��aH~α’VHPhysicallReviewlCTH
2018THcaTH 2.7 15

272 }α√rΔμHγorHψαwHp√rtνΔταsHΛαΔ√yνψηHtoH√HπαtH√ψΛH√ψHαχαrηνψηHπαtVHJournalloflHighlEnergylPhysicsTH2019TH
ZXYcTHY 5.4 15

271 }α√rΔμHγorHp√νrHproΛuΔtνoψHoγHγνrstUηαψαr√tνoψHsΔ√τ√rHταptoqu√rρsH√tHsgY[HH~α’VHPhysicallReviewlDTH
2019THccTH 4.9 15

270 wα√surαχαψtHoγHtμαHΛνγγαrαψtν√τHνψΔτusνvαHlSHμ√ΛroψHΔrossHsαΔtνoψsHνψHppHΔoττνsνoψsH√tHsgY[´ ~α’VH
PhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2017THaaYTH][^U]^_ 4.2 15

269
}α√rΔμHγorHτνημtHpsαuΛosΔ√τ√rHbosoψHp√νrsHproΛuΔαΛHγroχHΛαΔ√ysHoγHtμαHYZ^Hqα’HrνηηsHbosoψHνψH
γνψ√τHst√tαsHwνtμHtwoHχuoψsH√ψΛHtwoHψα√rbyHtr√ΔρsHνψHppHΔoττνsνoψsH√tHsgY[~α’VHPhysicslLettersxl
SectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2020THbXXTHY[^Xba

4.2 15

268 ybsαrv√tνoψHoγHwαΛνuχUsψΛuΔαΛHwoΛνγνΔ√tνoψsHoγHtαtHpr√ηχαψt√tνoψHνψHzbUzbHmoττνsνoψsH√tH
sqrt¯s_{xx}]g^VXZHH~α’HUsνψηHssoτ√tαΛHzμotoψU~√ηηαΛHtαtsVHPhysicallReviewlLettersTH2018THYZYTHZ]Z[XY 7.4 15

267 }α√rΔμHγorHμνημUχ√ssHrαsoψ√ψΔαsHνψHγνψ√τHst√tαsHwνtμH√HταptoψH√ψΛHχνssνψηHtr√ψsvαrsαHχoχαψtuχH√tH
PHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 15

266 wα√surαχαψtHoγHtμαHπαtHχ√ssHνψHμνημτyHboostαΛH¯porχuτ√dHsααHtαxt]HαvαψtsHγroχHppHΔoττνsνoψsH√tH
¯porχuτ√dHsααHtαxt]¯porχuτ√dHsααHtαxt]VHEuropeanlPhysicallJournallCTH2017THaaTH]_a 4.2 14

Seon Hee Seo
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265 ybsαrv√tνoψHoγHproχptHtWˇ�HχαsoψHαττνptνΔHγτowHνψHμνημUχuτtνpτνΔνtyHpzbHΔoττνsνoψsH√tHsxxgbVY_H~α’VH
PhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2019THacYTHYaZUYc] 4.2 14

264 }α√rΔμHγorHμα√vyHw√πor√ψ√HψαutrνψosHνψHs√χαUsνηψHΛνταptoψHΔμ√ψψατsHνψHprotoψUprotoψHΔoττνsνoψsH√tHPH
sqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2019THZXYcTHY 5.4 14

263
}α√rΔμHγorHμα√vyHrαsoψ√ψΔαsHΛαΔ√yνψηHtoH√HtopHqu√rρH√ψΛH√HbottoχHqu√rρHνψHtμαHταptoψSπαtsHγνψ√τH
st√tαHνψHprotoψâ��protoψHΔoττνsνoψsH√tHY[H~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlel
andlHighyEnergylPhysicsTH2018THaaaTH[cU_[

4.2 14

262 mμ√rηαΛUp√rtνΔταH√ψηuτ√rHΔorrατ√tνoψsHνψH”α”αHΔoττνsνoψsH√tHsxxg^V]]H~α’VHPhysicallReviewlCTH2019TH
YXXTH 2.7 14

261
wα√surαχαψtsHoγHtμαHΔμ√rχHπαtHΔrossHsαΔtνoψH√ψΛHψuΔτα√rHχoΛνγνΔ√tνoψHγ√ΔtorHνψHpzbHΔoττνsνoψsH√tH
sxxg^VXZ´ ~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2017TH
aaZTH[X_U[Zc

4.2 14

260 }α√rΔμHγorHrνηηsHbosoψHp√νrHproΛuΔtνoψHνψHtμαHbbˇ�ˇ�Hγνψ√τHst√tαHνψHprotoψUprotoψHΔoττνsνoψsH√tH
PsQgbHH~α’VHPhysicallReviewlDTH2017THc_TH 4.9 14

259
wα√surαχαψtHoγHtμαHPHχ√tμrχ{t}ovαrτνψα{χ√tμrχ{t}}HQHproΛuΔtνoψHΔrossHsαΔtνoψHusνψηHαvαψtsHwνtμH
oψαHταptoψH√ψΛH√tHτα√stHoψαHπαtHνψHppHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH
2017THZXYaTHY

5.4 14

258 }α√rΔμHγorHrατ√tνvνstνΔHχ√ηψαtνΔHχoψopoταsHwνtμHsΔαmubαVHPhysicallReviewlDTH2013THbaTH 4.9 14

257 wα√surαχαψtHoγHtμαHrαsoψ√ψΔαHp√r√χαtαrsHoγHtμαHPY[zYQH√ψΛHPY[zZQHst√tαsHoγHΔμ√rχoψνuχHγorχαΛH
νψH√ψtνprotoψâ��protoψH√ψψνμντ√tνoψsVHNuclearlPhysicslBTH2005THaYaTH[]U]a 2.8 14

256 wα√surαχαψtHoγHtμαH√ψηuτ√rHΛνstrνbutνoψHνψHVHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlel
andlHighyEnergylPhysicsTH2005TH_YXTHYaaUYbZ 4.2 14

255 }α√rΔμHγorHvαΔtorτνραHταptoψsHνψHχuτtνταptoψHγνψ√τHst√tαsHνψHprotoψUprotoψHΔoττνsνoψsH√tHsgY[HH~α’VH
PhysicallReviewlDTH2019THYXXTH 4.9 14

254 ovνΛαψΔαHγorHrνηηsHbosoψHΛαΔ√yHtoH√Hp√νrHoγHχuoψsVHJournalloflHighlEnergylPhysicsTH2021THZXZYTHY 5.4 14

253
}α√rΔμHγorHψαwHpμαψoχαψ√HνψHγνψ√τHst√tαsHwνtμHtwoHopposνtαUΔμ√rηαTHs√χαUγτ√vorHταptoψsTHπαtsTH√ψΛH
χνssνψηHtr√ψsvαrsαHχoχαψtuχHνψHppHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH
2018THZXYbTHY

5.4 14

252
}α√rΔμHγorH√ψHαxotνΔHΛαΔ√yHoγHtμαHrνηηsHbosoψHtoH√Hp√νrHoγHτνημtHpsαuΛosΔ√τ√rsHνψHtμαHγνψ√τHst√tαHoγH
twoHχuoψsH√ψΛHtwoHˇ�HταptoψsHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighl
EnergylPhysicsTH2018THZXYbTHY

5.4 14

251 wα√surαχαψtsHoγHtμαHΛνγγαrαψtν√τHπαtHΔrossHsαΔtνoψH√sH√HγuψΔtνoψHoγHtμαHπαtHχ√ssHνψHΛνπαtHαvαψtsHγroχH
protoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 14

250 }α√rΔμHγorHpμysνΔsHbαyoψΛHtμαHst√ψΛ√rΛHχoΛατHνψHμνημUχ√ssHΛνpμotoψHαvαψtsHγroχHprotoψUprotoψH
ΔoττνsνoψsH√tHsgY[HH~α’VHPhysicallReviewlDTH2018THcbTH 4.9 14

249 }α√rΔμHγorHsupαrsyχχαtryHνψHαvαψtsHwνtμH√Hˇ�HταptoψHp√νrH√ψΛHχνssνψηHtr√ψsvαrsαHχoχαψtuχHνψH
protoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 14

248
ybsαrv√tνoψHoγHprotoψUt√ηηαΛTHΔαψtr√τHPsαχνQαxΔτusνvαHproΛuΔtνoψHoγHμνημUχ√ssHταptoψHp√νrsHνψHppH
ΔoττνsνoψsH√tHY[H~α’HwνtμHtμαHmw}U~y~owHprαΔνsνoψHprotoψHspαΔtroχαtαrVHJournalloflHighlEnergyl
PhysicsTH2018THZXYbTHY

5.4 14
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247
}α√rΔμHγorHμα√vyHrαsoψ√ψΔαsHΛαΔ√yνψηHνψtoH√HvαΔtorHbosoψH√ψΛH√HrνηηsHbosoψHνψHγνψ√τHst√tαsHwνtμH
Δμ√rηαΛHταptoψsTHψαutrνψosTH√ψΛHbHqu√rρsVHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandl
HighyEnergylPhysicsTH2017THa_bTHY[aUY_Z

4.2 13

246 }α√rΔμHγorHrαsoψ√ψtHPHχ√tμrχ{t}ovαrτνψα{χ√tμrχ{t}}HQHproΛuΔtνoψHνψHprotoψUprotoψHΔoττνsνoψsH√tHPH
sqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2019THZXYcTHY 5.4 13

245 moψstr√νψtsHoψHtμαHΛoubταUp√rtoψHsΔ√ttαrνψηHΔrossHsαΔtνoψHγroχHs√χαUsνηψH“HbosoψHp√νrHproΛuΔtνoψH
νψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gbHQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 13

244 }α√rΔμHγorH√ssoΔν√tαΛHproΛuΔtνoψHoγH√HrνηηsHbosoψH√ψΛH√HsνψηταHtopHqu√rρHνψHprotoψUprotoψH
ΔoττνsνoψsH√tHsgY[HH~α’VHPhysicallReviewlDTH2019THccTH 4.9 13

243 wα√surαχαψtHoγHαxΔτusνvαH´ pμotoproΛuΔtνoψHνψHuτtr√pαrνpμαr√τHpzbHΔoττνsνoψsH√tVHEuropeanlPhysicall
JournallCTH2019THacTHaXZ 4.2 13

242 wα√surαχαψtHoγHtμαHtopHqu√rρHχ√ssHνψHtμαH√ττUπαtsHγνψ√τHst√tαH√tH√ψΛHΔoχbνψ√tνoψHwνtμHtμαH
ταptoψSπαtsHΔμ√ψψατVHEuropeanlPhysicallJournallCTH2019THacTH[Y[ 4.2 13

241 kττUp√rtνΔταHΔosχνΔHr√yHαψαrηyHspαΔtruχHχα√surαΛHwνtμHZ_HsΔα~opHst√tνoψsVHAstroparticlelPhysicsTH
2013TH]]TH]XU^b 2.4 13

240
xoU~|sxyHkxkv–}s}HypH~roHZXYXH}oz~owlo|Hm|klHxolUvkHpvk|oHkxnH~swoUsx~oq|k~onH
myx}~|ksx~}HyxHxoU~|sxyHows}}syxHp|ywH~roHm|klHU}sxqHsmomUloVHAstrophysicallJournalTH
2012THa]^TH]^

4.7 13

239
wα√surαχαψtHoγHPμboxH{t}{b√r{μboxH{t}}}QHψorχ√τνsαΛHχuτtνUΛνγγαrαψtν√τHΔrossHsαΔtνoψsHνψHP{tαxtH
{p}}{tαxtH{p}}HQHΔoττνsνoψsH√tHPsqrt{s}gY[T{tαxtH{~α’}}HQTH√ψΛHsνχuτt√ψαousHΛαtαrχνψ√tνoψHoγHtμαHstroψηH
ΔoupτνψηHstrαψηtμTHtopHqu√rρHpoταHχ√ssTH√ψΛHp√rtoψHΛνstrνbutνoψHγuψΔtνoψsVHEuropeanlPhysicall
JournallCTH2020THbXTHY

4.2 13

238 nαΔoχposνψηHtr√ψsvαrsαHχoχαψtuχHb√τ√ψΔαHΔoψtrνbutνoψsHγorHquαψΔμαΛHπαtsHνψHzbzbHΔoττνsνoψsH√tHPH
sqrt{s_{χ√tμrχ{x}eχ√tμrχ{x}}}gZVa_HQH~α’VHJournalloflHighlEnergylPhysicsTH2016THZXY_THY 5.4 13

237 wα√surαχαψtHoγHtμαHtopHqu√rρHpoτ√rνz√tνoψH√ψΛHtt´flHspνψHΔorrατ√tνoψsHusνψηHΛνταptoψHγνψ√τHst√tαsHνψH
protoψUprotoψHΔoττνsνoψsH√tHsgY[HH~α’VHPhysicallReviewlDTH2019THYXXTH 4.9 13

236 }α√rΔμHγorHPHχ√tμrχ{t}ovαrτνψα{χ√tμrχ{t}}χ√tμrχ{r}HQHproΛuΔtνoψHνψHtμαH√ττUπαtHγνψ√τHst√tαHνψH
protoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 13

235 wα√surαχαψtHoγHtμαHtopHqu√rρHχ√ssHwνtμHταptoψSπαtsHγνψ√τHst√tαsHusνψηHΔoττνsνoψsH√tVHEuropeanl
PhysicallJournallCTH2018THabTHbcY 4.2 13

234 }α√rΔμHγorHx√rrowH|αsoψ√ψΔαsHνψHtμαHbU~√ηηαΛHnνπαtHw√ssH}pαΔtruχHνψHzrotoψUzrotoψHmoττνsνoψsH√tH
sqrt¯s]gbHH~α’VHPhysicallReviewlLettersTH2018THYZXTHZXYbXY 7.4 13

233 }α√rΔμHγorHΛ√rρHχ√ttαrHproΛuΔαΛHνψH√ssoΔν√tνoψHwνtμH√HrνηηsHbosoψHΛαΔ√yνψηHtoH√Hp√νrHoγHbottoχH
qu√rρsHνψHprotoψUprotoψHΔoττνsνoψsH√tVHEuropeanlPhysicallJournallCTH2019THacTHZbX 4.2 12

232 }upprαssνoψHoγHoxΔνtαΛHiH}t√tαsH|ατ√tνvαHtoHtμαHqrouψΛH}t√tαHνψHzbUzbHmoττνsνoψsH√tH
sqrt¯s]_{xx}g^VXZHH~α’VHPhysicallReviewlLettersTH2018THYZXTHY]Z[XY 7.4 12

231
wα√surαχαψtsHoγHtt´flHΔrossHsαΔtνoψsHνψH√ssoΔν√tνoψHwνtμHbHπαtsH√ψΛHνψΔτusνvαHπαtsH√ψΛHtμανrHr√tνoHusνψηH
ΛνταptoψHγνψ√τHst√tαsHνψHppHΔoττνsνoψsH√tHsgY[~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementaryl
ParticlelandlHighyEnergylPhysicsTH2018THaa_TH[^^U[ab

4.2 12

230 wα√surαχαψtHoγHψorχ√τνzαΛHΛνγγαrαψtν√τHPHχ√tμrχ{t}ovαrτνψα{χ√tμrχ{t}}HQHΔrossHsαΔtνoψsHνψHtμαH
ΛνταptoψHΔμ√ψψατHγroχHppHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 12
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229 qkwls~dHtμαHητob√τH√ψΛHχoΛuτ√rHbαyoψΛUtμαUst√ψΛ√rΛUχoΛατHνψγαrαψΔαHtooτVHEuropeanlPhysicall
JournallCTH2018THabTHY 4.2 12

228 zrνψΔνp√τUΔoχpoψαψtH√ψ√τysνsHoγHtwoUp√rtνΔταH√zνχutμ√τHΔorrατ√tνoψsHνψHzbzbH√ψΛHpzbHΔoττνsνoψsH√tH
mw}VHPhysicallReviewlCTH2017THc_TH 2.7 12

227 }α√rΔμHγorHtopHqu√rρHΛαΔ√ysHvν√HrνηηsUbosoψUχαΛν√tαΛHγτ√vorUΔμ√ψηνψηHψαutr√τHΔurrαψtsHνψHppH
ΔoττνsνoψsH√tHPHsqrt{s}gbHQH~α’VHJournalloflHighlEnergylPhysicsTH2017THZXYaTHY 5.4 12

226
zrαΔνsνoψHχα√surαχαψtsHoγHtμαHtot√τH√ψΛHp√rtν√τHwνΛtμsHoγHtμαHˇ�PZ}QHΔμ√rχoψνuχHχαsoψHwνtμH√HψαwH
Δoχpταχαψt√ryUsΔ√ψHtαΔμψνquαHνψHp´flpH√ψψνμντ√tνoψsVHPhysicslLettersxlSectionlB:lNuclearxlElementaryl
ParticlelandlHighyEnergylPhysicsTH2007TH_^]THa]Uac

4.2 12

225 }α√rΔμHγorHτowUχ√ssHrαsoψ√ψΔαsHΛαΔ√yνψηHνψtoHbottoχHqu√rρU√ψtνqu√rρHp√νrsHνψHprotoψUprotoψH
ΔoττνsνoψsH√tHsgY[HH~α’VHPhysicallReviewlDTH2019THccTH 4.9 12

224 }α√rΔμHγorHτoψηUτνvαΛHp√rtνΔταsHwνtμHΛνspτ√ΔαΛHvαrtνΔαsHνψHχuτtνπαtHαvαψtsHνψHprotoψUprotoψHΔoττνsνoψsH
√tHsgY[HH~α’VHPhysicallReviewlDTH2018THcbTH 4.9 12

223 wα√surαχαψtHoγHπαtHsubstruΔturαHobsαrv√bταsHνψHtt´flHαvαψtsHγroχHprotoψUprotoψHΔoττνsνoψsH√tH
sgY[HH~α’VHPhysicallReviewlDTH2018THcbTH 4.9 12

222
}α√rΔμαsHγorHp√νrHproΛuΔtνoψHoγHΔμ√rηνψosH√ψΛHtopHsqu√rρsHνψHγνψ√τHst√tαsHwνtμHtwoHopposνtατyH
Δμ√rηαΛHταptoψsHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH
2018THZXYbTHY

5.4 12

221 }tuΛναsHoγH√ψΛHχαsoψsHνψΔτuΛνψηHtμαHobsαrv√tνoψHoγHtμαHΛαΔ√yHνψHprotoψUprotoψHΔoττνsνoψsH√tVH
EuropeanlPhysicallJournallCTH2018THabTHc[c 4.2 12

220 oταΔtrowα√ρHproΛuΔtνoψHoγHtwoHπαtsHνψH√ssoΔν√tνoψHwνtμH√H HbosoψHνψHprotoψâ��protoψHΔoττνsνoψsH√tH
Psqrt{s}gHQHY[PTtαxtH{~α’}QVHEuropeanlPhysicallJournallCTH2018THabTHY 4.2 12

219 }α√rΔμHγorHsνψηταHproΛuΔtνoψHoγHvαΔtorUτνραHqu√rρsHΛαΔ√yνψηHtoH√HbHqu√rρH√ψΛH√HrνηηsHbosoψVHJournall
oflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 12

218
}α√rΔμHγorHtμαHp√νrHproΛuΔtνoψHoγHtμνrΛUηαψαr√tνoψHsqu√rρsHwνtμHtwoUboΛyHΛαΔ√ysHtoH√HbottoχHorH
Δμ√rχHqu√rρH√ψΛH√Hψαutr√τνψoHνψHprotoψâ��protoψHΔoττνsνoψsH√tHsgY[~α’VHPhysicslLettersxlSectionlB:l
NuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2018THaabTHZ_[UZcY

4.2 12

217 }α√rΔμHγorH|Up√rνtyHvνoτ√tνψηHsupαrsyχχαtryHwνtμHΛνspτ√ΔαΛHvαrtνΔαsHνψHprotoψUprotoψHΔoττνsνoψsH√tH
sgbHH~α’VHPhysicallReviewlDTH2017THc^TH 4.9 11

216
}α√rΔμHγorHsνψηταHproΛuΔtνoψHoγH√Hμα√vyHvαΔtorUτνραH~Hqu√rρHΛαΔ√yνψηHtoH√HrνηηsHbosoψH√ψΛH√HtopH
qu√rρHwνtμH√HταptoψH√ψΛHπαtsHνψHtμαHγνψ√τHst√tαVHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlel
andlHighyEnergylPhysicsTH2017THaaYTHbXUYX^

4.2 11

215 }α√rΔμHγorHψαwHpμysνΔsHνψHtμαHχoψopμotoψHγνψ√τHst√tαHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH
~α’VHJournalloflHighlEnergylPhysicsTH2017THZXYaTHY 5.4 11

214 zroΛuΔtνoψHoγH˛�ΔSHb√ryoψsHνψHprotoψUprotoψH√ψΛHτα√ΛUτα√ΛHΔoττνsνoψsH√tHsxxg^VXZ~α’VHPhysicsl
LettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2020THbX[THY[^[Zb 4.2 11

213 wα√surαχαψtHoγH√ssoΔν√tαΛH HSHΔμ√rχHproΛuΔtνoψHνψHprotoψUprotoψHΔoττνsνoψsH√tVHEuropeanlPhysicall
JournallCTH2018THabTHZba 4.2 11

212 wα√surαχαψtHoγHtμαH√ssoΔν√tαΛHproΛuΔtνoψHoγH√HsνψηταHtopHqu√rρH√ψΛH√H HbosoψHνψHppHΔoττνsνoψsH√tH
sgY[~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2018THaacTH[^bU[b]4.2 11
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211 }α√rΔμHγorHw}}wHrνηηsHbosoψsHΛαΔ√yνψηHtoH˛…S˛…â��HνψHprotoψUprotoψHΔoττνsνoψsH√tHsgY[~α’VHPhysicsl
LettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2019THacbTHY[]ccZ 4.2 11

210
}α√rΔμHγorHsνψηταHproΛuΔtνoψHoγHvαΔtorUτνραHqu√rρsHΛαΔ√yνψηHνψtoH√HbHqu√rρH√ψΛH√H“HbosoψHνψH
protoψâ��protoψHΔoττνsνoψsH√tHsgY[~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandl
HighyEnergylPhysicsTH2017THaaZTH_[]U_^_

4.2 11

209 ybsαrv√tνoψHoγH~opH{u√rρHzroΛuΔtνoψHνψHzrotoψUxuΔταusHmoττνsνoψsVHPhysicallReviewlLettersTH2017TH
YYcTHZ]ZXXY 7.4 11

208 wα√surαχαψtsHoγHΛνγγαrαψtν√τHproΛuΔtνoψHΔrossHsαΔtνoψsHγorH√H HbosoψHνψH√ssoΔν√tνoψHwνtμHπαtsHνψHppH
ΔoττνsνoψsH√tHPHsqrt{s}gbHQH~α’VHJournalloflHighlEnergylPhysicsTH2017THZXYaTHY 5.4 11

207 }α√rΔμHγorHαταΔtrowα√ρHproΛuΔtνoψHoγHΔμ√rηνψosH√ψΛHψαutr√τνψosHνψH“rHαvαψtsHνψHprotoψUprotoψH
ΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2017THZXYaTHY 5.4 11

206 }α√rΔμHγorHψαwHpμysνΔsHwνtμHΛνπαtH√ψηuτ√rHΛνstrνbutνoψsHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH
~α’VHJournalloflHighlEnergylPhysicsTH2017THZXYaTHY 5.4 11

205 sψtαrγαrαψΔαHstuΛyHoγHtμαHΔμνHΔXPY[zXQHνψHtμαHrα√ΔtνoψHUppUUhpνXpνXVHPhysicallReviewlLettersTH2003THcYTHXcYbXY7.4 11

204 moψstr√νψtsHoψH√ψoχ√τousHr’’HΔoupτνψηsHγroχHtμαHproΛuΔtνoψHoγHrνηηsHbosoψsHΛαΔ√yνψηHtoHˇ�HταptoψH
p√νrsVHPhysicallReviewlDTH2019THYXXTH 4.9 11

203 mμ√rηαΛUp√rtνΔταHψuΔτα√rHχoΛνγνΔ√tνoψHγ√ΔtorsHνψH”α”αHΔoττνsνoψsH√tHPHsqrt{s_{χ√tμrχ{xx}}}HgH^V]]HQH
~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 11

202 }α√rΔμHγorH ˛‡Hrαsoψ√ψΔαsHusνψηHταptoψνΔH√ψΛHμ√ΛroψνΔHγνψ√τHst√tαsHνψHprotoψUprotoψHΔoττνsνoψsH√tHPH
sqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 11

201 }α√rΔμHγorHtμαHΛαΔ√yHoγH√HrνηηsHbosoψHνψHtμαHâ��â�� ˛‡HΔμ√ψψατHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH
~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 11

200
}α√rΔμHγorHbαyoψΛHtμαHst√ψΛ√rΛHχoΛατHrνηηsHbosoψsHΛαΔ√yνψηHνψtoH√HPH
χ√tμrχ{b}ovαrτνψα{χ√tμrχ{b}}HQHp√νrHνψHppHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergyl
PhysicsTH2018THZXYbTHY

5.4 11

199
wα√surαχαψtsHoγHtμαHppHUhH“ HνψΔτusνvαH√ψΛHΛνγγαrαψtν√τHproΛuΔtνoψHΔrossHsαΔtνoψsH√ψΛHΔoψstr√νψtsH
oψHΔμ√rηαΛH√ψoχ√τousHtrνpταHη√uηαHΔoupτνψηsH√tHPHsqrt{s}HQHgHY[H~α’VHJournalloflHighlEnergylPhysicsTH
2019THZXYcTHY

5.4 10

198 kHχuτtνUΛνχαψsνoψ√τHsα√rΔμHγorHψαwHμα√vyHrαsoψ√ψΔαsHΛαΔ√yνψηHtoHboostαΛHTHTHorHbosoψHp√νrsHνψHtμαH
ΛνπαtHγνψ√τHst√tαH√tHY[´ VHEuropeanlPhysicallJournallCTH2020THbXTHZ[a 4.2 10

197 moχbνψ√tνoψHoγHmw}Hsα√rΔμαsHγorHμα√vyHrαsoψ√ψΔαsHΛαΔ√yνψηHtoHp√νrsHoγHbosoψsHorHταptoψsVHPhysicsl
LettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2019THacbTHY[]c^Z 4.2 10

196 }α√rΔμHγorHst√ψΛ√rΛHχoΛατHproΛuΔtνoψHoγHγourHtopHqu√rρsHνψHprotoψâ��protoψHΔoττνsνoψsH√tHsgY[´ ~α’VH
PhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2017THaaZTH[[_U[^b 4.2 10

195
}α√rΔμHγorHμνημUχ√ssH ˛‡Hrαsoψ√ψΔαsHνψHprotoψâ��protoψHΔoττνsνoψsH√tHsgbH√ψΛHY[H~α’HusνψηHπαtH
substruΔturαHtαΔμψνquαsVHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergyl
PhysicsTH2017THaaZTH[_[U[ba

4.2 10

194
}α√rΔμHγorHbτ√ΔρHμoταsH√ψΛHotμαrHψαwHpμαψoχαψ√HνψHμνημUχuτtνpτνΔνtyHγνψ√τHst√tαsHνψHprotoψâ��protoψH
ΔoττνsνoψsH√tHsgY[~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysics
TH2017THaa]THZacU[Xa

4.2 10
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193 wα√surαχαψtsHoγHΛνγγαrαψtν√τHΔrossHsαΔtνoψsHγorH√ssoΔν√tαΛHproΛuΔtνoψHoγH√H“HbosoψH√ψΛHπαtsHνψH
protoψUprotoψHΔoττνsνoψsH√tHsgbHH~α’VHPhysicallReviewlDTH2017THc^TH 4.9 10

192 wα√surαχαψtsHoγHπαtHΔμ√rηαHwνtμHΛνπαtHαvαψtsHνψHppHΔoττνsνoψsH√tHPHsqrt{s}gbHQH~α’VHJournalloflHighl
EnergylPhysicsTH2017THZXYaTHY 5.4 10

191 }α√rΔμHγorH√ssoΔν√tαΛHproΛuΔtνoψHoγH√H HbosoψHwνtμH√HsνψηταHtopHqu√rρH√ψΛHγorHt Hγτ√vourUΔμ√ψηνψηH
νψtαr√ΔtνoψsHνψHppHΔoττνsνoψsH√tHPHsqrt{s}gbHQH~α’VHJournalloflHighlEnergylPhysicsTH2017THZXYaTHY 5.4 10

190
}α√rΔμHγorHsupαrsyχχαtryHνψHαvαψtsHwνtμH√tHτα√stHoψαHpμotoψTHχνssνψηHtr√ψsvαrsαHχoχαψtuχTH√ψΛH
τ√rηαHtr√ψsvαrsαHαvαψtH√ΔtνvνtyHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighl
EnergylPhysicsTH2017THZXYaTHY

5.4 10

189 l√ΔρηrouψΛHstuΛναsHγorH√ΔoustνΔHψαutrνψoHΛαtαΔtνoψH√tHtμαH}outμHzoταVHAstroparticlelPhysicsTH2012TH
[^TH[YZU[Z] 2.4 10

188 }α√rΔμHγorHrαsoψ√ψtHp√νrHproΛuΔtνoψHoγHrνηηsHbosoψsHΛαΔ√yνψηHtoHbottoχHqu√rρU√ψtνqu√rρHp√νrsHνψH
protoψUprotoψHΔoττνsνoψsH√tHY[H~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 10

187
wα√surαχαψtsHoγHΛνγγαrαψtν√τHΔrossHsαΔtνoψsHoγHtopHqu√rρHp√νrHproΛuΔtνoψH√sH√HγuψΔtνoψHoγHρνψαχ√tνΔH
αvαψtHv√rν√bταsHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018
THZXYbTHY

5.4 10

186 sψΔτusνvαHsα√rΔμHγorHsupαrsyχχαtryHusνψηHr√zorHv√rν√bταsHνψHppHΔoττνsνoψsH√tHsgY[HH~α’VHPhysicall
ReviewlDTH2017THc^TH 4.9 9

185 wα√surαχαψtHoγH√ssoΔν√tαΛHproΛuΔtνoψHoγH√HbosoψH√ψΛH√HΔμ√rχHqu√rρHνψHprotoψUprotoψHΔoττνsνoψsH√tVH
EuropeanlPhysicallJournallCTH2019THacTHZ_c 4.2 9

184 }α√rΔμHγorHψαwHpμysνΔsHνψHγνψ√τHst√tαsHwνtμH√HsνψηταHpμotoψH√ψΛHχνssνψηHtr√ψsvαrsαHχoχαψtuχHνψH
protoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2019THZXYcTHY 5.4 9

183
}α√rΔμHγorHη√uηαUχαΛν√tαΛHsupαrsyχχαtryHνψHαvαψtsHwνtμH√tHτα√stHoψαHpμotoψH√ψΛHχνssνψηH
tr√ψsvαrsαHχoχαψtuχHνψHppHΔoττνsνoψsH√tHsgY[~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementaryl
ParticlelandlHighyEnergylPhysicsTH2018THabXTHYYbUY][

4.2 9

182 }α√rΔμHγorHΛ√rρHχ√ttαrHνψHprotoψUprotoψHΔoττνsνoψsH√tHbH~α’HwνtμHχνssνψηHtr√ψsvαrsαHχoχαψtuχH√ψΛH
vαΔtorHbosoψHt√ηηαΛHπαtsVHJournalloflHighlEnergylPhysicsTH2016THZXY_THY 5.4 9

181 wα√surαχαψtHoγHbHμ√ΛroψHτνγαtνχαsHνψHppHΔoττνsνoψsH√tVHEuropeanlPhysicallJournallCTH2018THabTH]^a 4.2 9

180
}α√rΔμHγorHzμysνΔsHlαyoψΛHtμαH}t√ψΛ√rΛHwoΛατHνψHovαψtsHwνtμHrνημUwoχαψtuχHrνηηsHlosoψsH√ψΛH
wνssνψηH~r√ψsvαrsαHwoχαψtuχHνψHzrotoψUzrotoψHmoττνsνoψsH√tHY[´ ~α’VHPhysicallReviewlLettersTH2018TH
YZXTHZ]YbXY

7.4 9

179 }α√rΔμHγorHtopHqu√rρHp√rtψαrsHwνtμHΔμ√rηαH^W[HνψHtμαHs√χαUsνηψHΛνταptoψH√ψΛHsνψηταUταptoψHγνψ√τH
st√tαsHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2019THZXYcTHY 5.4 9

178
}α√rΔμHγorH√ssoΔν√tαΛHproΛuΔtνoψHoγHΛ√rρHχ√ttαrHwνtμH√HrνηηsHbosoψHΛαΔ√yνψηHtoHPH
χ√tμrχ{b}ovαrτνψα{χ√tμrχ{b}}HQHorH˛‡˛‡H√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2017TH
ZXYaTHY

5.4 9

177 }α√rΔμHγorHαταΔtrowα√ρHproΛuΔtνoψHoγH√HvαΔtorUτνραHqu√rρHΛαΔ√yνψηHtoH√HtopHqu√rρH√ψΛH√HrνηηsHbosoψH
usνψηHboostαΛHtopoτoηναsHνψHγuττyHμ√ΛroψνΔHγνψ√τHst√tαsVHJournalloflHighlEnergylPhysicsTH2017THZXYaTHY 5.4 9

176
wα√surαχαψtHoγHαταΔtrowα√ρUνψΛuΔαΛHproΛuΔtνoψHoγH“˛‡HwνtμHtwoHπαtsHνψHppHΔoττνsνoψsH√tHPHsqrt{s}gbHQH
~α’H√ψΛHΔoψstr√νψtsHoψH√ψoχ√τousHqu√rtνΔHη√uηαHΔoupτνψηsVHJournalloflHighlEnergylPhysicsTH2017TH
ZXYaTHY

5.4 9

(2017-2017)
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175 UsαHoγHαvαψtUταvατHψαutrνψoHtαταsΔopαHΛ√t√HνψHητob√τHγνtsHγorHtμαorναsHoγHψαwHpμysνΔsVHJournallofl
CosmologylandlAstroparticlelPhysicsTH2012THZXYZTHX^aUX^a 6.4 9

174 ybsαrv√tνoψHoγHψuΔτα√rHχoΛνγνΔ√tνoψsHνψH“´–HbosoψHproΛuΔtνoψHνψHpzbHΔoττνsνoψsH√tHsxxgbVY_~α’VH
PhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2020THbXXTHY[^X]b 4.2 9

173 }α√rΔμHγorHbτ√ΔρHμoταsH√ψΛHspμ√ταroψsHνψHμνημUχuτtνpτνΔνtyHγνψ√τHst√tαsHνψHprotoψUprotoψHΔoττνsνoψsH√tHPH
sqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 9

172 wα√surαχαψtHoγHΔμ√rηαΛHp√rtνΔταHspαΔtr√HνψHχνψνχuχUbν√sHαvαψtsHγroχHprotoψUprotoψHΔoττνsνoψsH√tVH
EuropeanlPhysicallJournallCTH2018THabTH_ca 4.2 9

171
}α√rΔμHγorH√HsνψητyHproΛuΔαΛHtμνrΛUηαψαr√tνoψHsΔ√τ√rHταptoqu√rρHΛαΔ√yνψηHtoH√Hˇ�HταptoψH√ψΛH√H
bottoχHqu√rρHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018TH
ZXYbTHY

5.4 9

170 wα√surαχαψtHoγHtμαHtopHqu√rρHχ√ssHνψHtμαHΛνταptoψνΔHtt´flHΛαΔ√yHΔμ√ψψατHusνψηHtμαHχ√ssHobsαrv√bταsH
wbâ��THw~ZTH√ψΛHwbâ��˛‰HνψHppHΔoττνsνoψsH√tHsgbHH~α’VHPhysicallReviewlDTH2017THc_TH 4.9 8

169
}α√rΔμHγorHsupαrsyχχαtryHwνtμH√HΔoχprαssαΛHχ√ssHspαΔtruχHνψHtμαHvαΔtorHbosoψHγusνoψHtopoτoηyH
wνtμHYUταptoψH√ψΛHXUταptoψHγνψ√τHst√tαsHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}HQHgHY[H~α’VHJournallofl
HighlEnergylPhysicsTH2019THZXYcTHY

5.4 8

168 }α√rΔμHγorHΔoψt√ΔtHνψtαr√ΔtνoψsH√ψΛHτ√rηαHαxtr√HΛνχαψsνoψsHνψHtμαHΛνταptoψHχ√ssHspαΔtr√HγroχH
protoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2019THZXYcTHY 5.4 8

167 tαtH}μ√pαsHoγHssoτ√tαΛHzμotoψU~√ηηαΛHtαtsHνψHzbUzbH√ψΛHppHmoττνsνoψsH√tHsqrt¯s_{xx}]g^VXZHH~α’VH
PhysicallReviewlLettersTH2019THYZZTHY^ZXXY 7.4 8

166
wα√surαχαψtHoγHνψΔτusνvαH√ψΛHΛνγγαrαψtν√τHrνηηsHbosoψHproΛuΔtνoψHΔrossHsαΔtνoψsHνψHtμαHΛνpμotoψH
ΛαΔ√yHΔμ√ψψατHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2019TH
ZXYcTHY

5.4 8

165 }α√rΔμHγorHrνηηsνψoHp√νrHproΛuΔtνoψHνψHppHΔoττνsνoψsH√tHsgY[HH~α’HνψHγνψ√τHst√tαsHwνtμHτ√rηαHχνssνψηH
tr√ψsvαrsαHχoχαψtuχH√ψΛHtwoHrνηηsHbosoψsHΛαΔ√yνψηHvν√HrUhbb´flVHPhysicallReviewlDTH2018THcaTH 4.9 8

164 moχp√rνψηHtr√ψsvαrsαHχoχαψtuχHb√τ√ψΔαHoγHbHπαtHp√νrsHνψHppH√ψΛHzbzbHΔoττνsνoψsH√tHPH
sqrt{s_{χ√tμrχ{xx}}}g^VXZHQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 8

163 moψstr√νψνψηHqτuoψHnνstrνbutνoψsHνψHxuΔτανHUsνψηHnνπαtsHνψHzrotoψUzrotoψH√ψΛHzrotoψUvα√ΛHmoττνsνoψsH
√tHsqrt¯s_{xx}]g^VXZHH~α’VHPhysicallReviewlLettersTH2018THYZYTHX_ZXXZ 7.4 8

162 }α√rΔμHγorHΛ√rρHχ√ttαrHproΛuΔαΛHνψH√ssoΔν√tνoψHwνtμH√HsνψηταHtopHqu√rρHorH√HtopHqu√rρHp√νrHνψH
protoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2019THZXYcTHY 5.4 8

161 }α√rΔμHγorHsνψηταHproΛuΔtνoψHoγHvαΔtorUτνραHqu√rρsHΛαΔ√yνψηHtoH√H HbosoψH√ψΛH√HtopHorH√HbottoχH
qu√rρHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2017THZXYaTHY 5.4 8

160 wα√surαχαψtHoγHtμαHtopHqu√rρHχ√ssHusνψηHsνψηταHtopHqu√rρHαvαψtsHνψHprotoψUprotoψHΔoττνsνoψsH√tH
¯porχuτ√dHsααHtαxt]´ ~α’VHEuropeanlPhysicallJournallCTH2017THaaTH[^] 4.2 8

159 wα√surαχαψtHoγHtμαHtrνpταUΛνγγαrαψtν√τHΛνπαtHΔrossHsαΔtνoψHνψHprotoψUprotoψHΔoττνsνoψsH√tH√ψΛH
Δoψstr√νψtsHoψHp√rtoψHΛνstrνbutνoψHγuψΔtνoψsVHEuropeanlPhysicallJournallCTH2017THaaTHa]_ 4.2 8

158 }ok|mro}Hpy|Hzo|synsmHxoU~|sxyHows}}syxHp|ywHlsxk|–H}–}~ow}H“s~rHZZHkxnH]XH}~|sxq}H
ypHsmomUloVHAstrophysicallJournalTH2012THa]bTHYYb 4.7 8
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157 }ok|mro}Hpy|HrsqrUoxo|q–HxoU~|sxyHows}}syxHsxH~roHqkvk”–H“s~rH~roHmywlsxonH
smomUloUkwkxnkHno~om~y|VHAstrophysicallJournalTH2013THa_[TH[[ 4.7 8

156
wα√surαχαψtHoγHtμαHsνψηταHtopHqu√rρH√ψΛH√ψtνqu√rρHproΛuΔtνoψHΔrossHsαΔtνoψsHνψHtμαHtHΔμ√ψψατH√ψΛH
tμανrHr√tνoHνψHprotoψUprotoψHΔoττνsνoψsH√tHsgY[~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementaryl
ParticlelandlHighyEnergylPhysicsTH2020THbXXTHY[^X]Z

4.2 8

155 }α√rΔμHγorHp√νrUproΛuΔαΛHrαsoψ√ψΔαsHΛαΔ√yνψηHtoHqu√rρHp√νrsHνψHprotoψUprotoψHΔoττνsνoψsH√tH
sgY[HH~α’VHPhysicallReviewlDTH2018THcbTH 4.9 8

154 kψηuτ√rH√ψ√τysνsHoγHtμαHΛαΔ√yHlSUhuS˛…S˛…â��HνψHprotoψUprotoψHΔoττνsνoψsH√tHsgbHH~α’VHPhysicallReviewlDTH
2018THcbTH 4.9 8

153 wα√surαχαψtHoγHtμαHuψΛαrτyνψηHαvαψtH√ΔtνvνtyHνψHνψΔτusνvαH HbosoψHproΛuΔtνoψHνψHprotoψUprotoψH
ΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 8

152
}α√rΔμHγorH|Up√rνtyHvνoτ√tνψηHsupαrsyχχαtryHνψHppHΔoττνsνoψsH√tHsgY[~α’HusνψηHbHπαtsHνψH√Hγνψ√τHst√tαH
wνtμH√HsνψηταHταptoψTHχ√ψyHπαtsTH√ψΛHμνημHsuχHoγHτ√rηαUr√ΛνusHπαtHχ√ssαsVHPhysicslLettersxlSectionlB:l
NuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2018THab[THYY]UY[c

4.2 8

151 }α√rΔμHγorHsupαrsyχχαtryHνψHαvαψtsHwνtμHoψαHταptoψH√ψΛHχuτtνpταHπαtsHνψHprotoψUprotoψHΔoττνsνoψsH√tH
sgY[HH~α’VHPhysicallReviewlDTH2017THc^TH 4.9 7

150 }α√rΔμHγorHαταΔtrowα√ρHproΛuΔtνoψHoγHΔμ√rηνψosHνψHγνψ√τHst√tαsHwνtμHtwoHˇ�HταptoψsHνψHppHΔoττνsνoψsH√tHPH
sqrt{s}gbHQH~α’VHJournalloflHighlEnergylPhysicsTH2017THZXYaTHY 5.4 7

149 wα√surαχαψtHoγHtμαHproΛuΔtνoψHΔrossHsαΔtνoψHoγH√H“´ bosoψHνψH√ssoΔν√tνoψHwνtμHtwoHbHπαtsHνψHppH
ΔoττνsνoψsH√tH¯porχuτ√dHsααHtαxt]VHEuropeanlPhysicallJournallCTH2017THaaTHcZ 4.2 7

148 }α√rΔμHγorH}upαrsyχχαtryHνψHppHmoττνsνoψsH√tHsqrt¯s]gY[HH~α’HνψHtμαH}νψηταUvαptoψHpνψ√τH}t√tαHUsνψηH
tμαH}uχHoγHw√ssαsHoγHv√rηαU|√ΛνusHtαtsVHPhysicallReviewlLettersTH2017THYYcTHY^YbXZ 7.4 7

147 }α√rΔμHγorHsupαrsyχχαtryHνψHtμαH√ττUμ√ΛroψνΔHγνψ√τHst√tαHusνψηHtopHqu√rρHt√ηηνψηHνψHppHΔoττνsνoψsH√tH
sgY[HH~α’VHPhysicallReviewlDTH2017THc_TH 4.9 7

146 }tuΛναsHoγHlα√utyH}upprαssνoψHvν√HxoψproχptHnℓ{X}HwαsoψsHνψHzbUzbHmoττνsνoψsH√tH
sqrt¯s_{xx}]g^VXZHH~α’VHPhysicallReviewlLettersTH2019THYZ[THXZZXXY 7.4 7

145 }α√rΔμHγorHn√rρHw√ttαrHz√rtνΔταsHzroΛuΔαΛHνψHkssoΔν√tνoψHwνtμH√H~opH{u√rρHz√νrH√tHsqrt¯s]gY[HH~α’VH
PhysicallReviewlLettersTH2019THYZZTHXYYbX[ 7.4 7

144 wα√surαχαψtHoγHtμαHαψαrηyHΛαψsνtyH√sH√HγuψΔtνoψHoγHpsαuΛor√pνΛνtyHνψHprotoψâ��protoψHΔoττνsνoψsH√tH
Psqrt{s}HgY[TtαxtH{~α’}HQVHEuropeanlPhysicallJournallCTH2019THacTHY 4.2 7

143 }α√rΔμHγorHr√rαHΛαΔ√ysHoγH√ψΛHrνηηsHbosoψsHtoH√ψΛH√HpμotoψHνψHprotoψUprotoψHΔoττνsνoψsH√tHgHY[VH
EuropeanlPhysicallJournallCTH2019THacTHc] 4.2 7

142 }α√rΔμHγorHproΛuΔtνoψHoγHrνηηsHbosoψHp√νrsHνψHtμαHγourHbHqu√rρHγνψ√τHst√tαHusνψηHτ√rηαU√rα√HπαtsHνψH
protoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2019THZXYcTHY 5.4 7

141 }α√rΔμHγorHμα√vyHrαsoψ√ψΔαsHΛαΔ√yνψηHνψtoHtwoHrνηηsHbosoψsHorHνψtoH√HrνηηsHbosoψH√ψΛH√H“HorH H
bosoψHνψHprotoψUprotoψHΔoττνsνoψsH√tHY[H~α’VHJournalloflHighlEnergylPhysicsTH2019THZXYcTHY 5.4 7

140 }α√rΔμHγorHΛ√rρHχ√ttαrHp√rtνΔταsHproΛuΔαΛHνψH√ssoΔν√tνoψHwνtμH√HrνηηsHbosoψHνψHprotoψUprotoψH
ΔoττνsνoψsH√tHPHsqrt{χ√tμrχ{s}}HQHgHY[H~α’VHJournalloflHighlEnergylPhysicsTH2020THZXZXTHY 5.4 7
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139 }α√rΔμHγorHsupαrsyχχαtryHνψHppHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’HνψHtμαHsνψηταUταptoψHγνψ√τHst√tαHusνψηH
tμαHsuχHoγHχ√ssαsHoγHτ√rηαUr√ΛνusHπαtsVHJournalloflHighlEnergylPhysicsTH2016THZXY_THY 5.4 7

138 tαtHpropαrtναsHνψHzbzbH√ψΛHppHΔoττνsνoψsH√tHPHsqrt{s_{χ√tμrχ{x}eχ√tμrχ{x}}}g^VXZHQH~α’VHJournallofl
HighlEnergylPhysicsTH2018THZXYbTHY 5.4 7

137 wα√surαχαψtHoγHtμαHsαχνταptoψνΔHPHχ√tμrχ{t}ovαrτνψα{χ√tμrχ{t}}HQHSH˛‡HproΛuΔtνoψHΔrossHsαΔtνoψHνψH
ppHΔoττνsνoψsH√tHPHsqrt{s}gbHQH~α’VHJournalloflHighlEnergylPhysicsTH2017THZXYaTHY 5.4 7

136 }α√rΔμαsHγorH“iHbosoψsHΛαΔ√yνψηHtoH√HtopHqu√rρH√ψΛH√HbottoχHqu√rρHνψHprotoψUprotoψHΔoττνsνoψsH√tH
Y[H~α’VHJournalloflHighlEnergylPhysicsTH2017THZXYaTHY 5.4 7

135 }α√rΔμHγorH√HτνημtHpsαuΛosΔ√τ√rHrνηηsHbosoψHproΛuΔαΛHνψH√ssoΔν√tνoψHwνtμHbottoχHqu√rρsHνψHppH
ΔoττνsνoψsH√tHPHsqrt{s}gbHQH~α’VHJournalloflHighlEnergylPhysicsTH2017THZXYaTHY 5.4 7

134 moψstr√νψtsHoψHμνημUαψαrηyHψαutrνψoHαχνssνoψHγroχH}xHZXXbnVHAstronomylandlAstrophysicsTH2011TH
^ZaTHkZb 5.1 7

133 wα√surαχαψtHoγHtμαHtwoHpμotoψHΛαΔ√yHoγHtμαHˇ�ΔXPY[zXQHst√tαHoγ´ Δμ√rχoψνuχVHPhysicslLettersxl
SectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2004TH^b]THY_UZY 4.2 7

132
}α√rΔμHγorHψαwHpμysνΔsHνψHγνψ√τHst√tαsHwνtμHtwoHopposνtαUsνηψTHs√χαUγτ√vorHταptoψsTHπαtsTH√ψΛHχνssνψηH
tr√ψsvαrsαHχoχαψtuχHνψHppHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2016TH
ZXY_THY

5.4 7

131 }α√rΔμHγorHvowUw√ssH{u√rρUkψtνqu√rρH|αsoψ√ψΔαsHzroΛuΔαΛHνψHkssoΔν√tνoψHwνtμH√HzμotoψH√tH
sqrt¯s]gY[HH~α’VHPhysicallReviewlLettersTH2019THYZ[THZ[YbX[ 7.4 7

130 }α√rΔμHγorHΛ√rρHχ√ttαrHproΛuΔαΛHνψH√ssoΔν√tνoψHwνtμH√HταptoψνΔ√ττyHΛαΔ√yνψηHbosoψHνψHprotoψUprotoψH
ΔoττνsνoψsH√tVHEuropeanlPhysicallJournallCTH2021THbYTHY[ 4.2 7

129 }α√rΔμHγorHrαsoψ√ψΔαsHνψHtμαHχ√ssHspαΔtruχHoγHχuoψHp√νrsHproΛuΔαΛHνψH√ssoΔν√tνoψHwνtμHbHqu√rρHπαtsH
νψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gbHQH√ψΛHY[H~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 7

128
}α√rΔμHγorHμα√vyHrαsoψ√ψΔαsHΛαΔ√yνψηHνψtoH√HvαΔtorHbosoψH√ψΛH√HrνηηsHbosoψHνψHγνψ√τHst√tαsHwνtμH
Δμ√rηαΛHταptoψsTHψαutrνψosH√ψΛHbHqu√rρsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018TH
ZXYbTHY

5.4 7

127 zrαΔνsνoψHχα√surαχαψtHoγHtμαHstruΔturαHoγHtμαHmw}HνψψαrHtr√ΔρνψηHsystαχHusνψηHψuΔτα√rH
νψtαr√ΔtνoψsVHJournalloflInstrumentationTH2018THY[THzYXX[]UzYXX[] 1 7

126 }α√rΔμHγorH√Hμα√vyHrαsoψ√ψΔαHΛαΔ√yνψηHνψtoH√H HbosoψH√ψΛH√H HorH“HbosoψHνψHZâ��ZqHγνψ√τHst√tαsH√tHPH
sqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 7

125 }α√rΔμHγorHΛ√rρHχ√ttαrHproΛuΔαΛHνψH√ssoΔν√tνoψHwνtμH√HrνηηsHbosoψHΛαΔ√yνψηHtoH˛‡˛‡HorHˇ�HSˇ�Hâ��H√tHPH
sqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 7

124 }α√rΔμHγorH√Hμα√vyHrαsoψ√ψΔαHΛαΔ√yνψηHtoH√Hp√νrHoγHvαΔtorHbosoψsHνψHtμαHταptoψHpτusHχαrηαΛHπαtHγνψ√τH
st√tαH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 7

123
}α√rΔμHγorH√HvνημtHmμ√rηαΛHrνηηsHlosoψHnαΔ√yνψηHtoH√H“HlosoψH√ψΛH√HmzUyΛΛHrνηηsHlosoψHνψHpνψ√τH
}t√tαsHwνtμHα˛…˛…HorH˛…˛…˛…HνψHzrotoψUzrotoψHmoττνsνoψsH√tHsqrt¯s]gY[HH~α’VHPhysicallReviewlLettersTH2019TH
YZ[THY[YbXZ

7.4 6

122 ovνΛαψΔαHγorHτνημtUbyUτνημtHsΔ√ttαrνψηHνψHuτtr√pαrνpμαr√τHzbzbHΔoττνsνoψsH√tHsxxg^VXZ~α’VHNuclearl
PhysicslATH2019THcbZTHacYUac] 1.3 6
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121
wα√surαχαψtHoγHproχptHˇ�PZ}QHproΛuΔtνoψHΔrossHsαΔtνoψsHνψHprotoψâ��τα√ΛH√ψΛHprotoψâ��protoψH
ΔoττνsνoψsH√tHsxxg^VXZ~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergyl
PhysicsTH2019THacXTH^XcU^[Z

4.2 6

120 }α√rΔμHγorHsνψηταHproΛuΔtνoψHoγHvαΔtorUτνραHqu√rρsHΛαΔ√yνψηHtoH√HtopHqu√rρH√ψΛH√HbosoψHνψH
protoψUprotoψHΔoττνsνoψsH√tVHEuropeanlPhysicallJournallCTH2019THacTHcX 4.2 6

119 ybsαrv√tνoψHoγH}νψηταH~opH{u√rρHzroΛuΔtνoψHνψHkssoΔν√tνoψHwνtμH√H HlosoψHνψHzrotoψUzrotoψH
moττνsνoψsH√tHsqrt¯s]gY[HH~α’VHPhysicallReviewlLettersTH2019THYZZTHY[ZXX[ 7.4 6

118 wα√surαχαψtHoγHαταΔtrowα√ρHproΛuΔtνoψHoγH√HbosoψHνψH√ssoΔν√tνoψHwνtμHtwoHπαtsHνψHprotoψUprotoψH
ΔoττνsνoψsH√tVHEuropeanlPhysicallJournallCTH2020THbXTH][ 4.2 6

117 wα√surαχαψtHoγHtμαH˛�bHpoτ√rνz√tνoψH√ψΛH√ψηuτ√rHp√r√χαtαrsHνψH˛�bUhtWˇ�˛�HΛαΔ√ysHγroχHppHΔoττνsνoψsH
√tHsgaH√ψΛHbH~α’VHPhysicallReviewlDTH2018THcaTH 4.9 6

116
}τowHΔoψtroτHsystαχsHoγHtμαH|α√ΔtorHoxpαrνχαψtHγorHxαutrνψoHysΔνττ√tνoψVHNuclearlInstrumentslandl
MethodslinlPhysicslResearchxlSectionlA:lAcceleratorsxlSpectrometersxlDetectorslandlAssociatedl
EquipmentTH2016THbYXTHYXXUYX_

1.2 6

115 }α√rΔμHγorHvαΔtorτνραHτνημtUγτ√vorHqu√rρHp√rtψαrsHνψHprotoψUprotoψHΔoττνsνoψsH√tHsgbHH~α’VHPhysicall
ReviewlDTH2018THcaTH 4.9 6

114 }α√rΔμHγorH√Hμα√vyHrαsoψ√ψΔαHΛαΔ√yνψηHtoH√HtopHqu√rρH√ψΛH√HvαΔtorUτνραHtopHqu√rρHνψHtμαHταptoψHSH
παtsHγνψ√τHst√tαHνψHppHΔoττνsνoψsH√tHPsqrt{s}HgHY[TtαxtH{~α’}HQVHEuropeanlPhysicallJournallCTH2019THacTHY 4.2 6

113
}α√rΔμHγorHταptopμobνΔH iHbosoψsHΛαΔ√yνψηHνψtoHγourUταptoψHγνψ√τHst√tαsHνψHprotoψâ��protoψHΔoττνsνoψsH
√tHsgb~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2017TH
aa[TH^_[U^b]

4.2 6

112
}α√rΔμHγorH√Hμα√vyHΔoχposνtαHw√πor√ψ√HψαutrνψoHνψHtμαHγνψ√τHst√tαHwνtμHtwoHταptoψsH√ψΛHtwoHqu√rρsH
√tHsgY[~α’VHPhysicslLettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2017TH
aa^TH[Y^U[[a

4.2 6

111 xαwHrαsuτtsHγroχHtμαHkψt√rΔtνΔHwuoψHkψΛHxαutrνψoHnαtαΔtorHkrr√yVHNuclearlPhysicsxlSectionlBxl
ProceedingslSupplementsTH2005THY][TH[][U[^X 6

110 wα√surαχαψtHoγHtμαH√vαr√ηαHvαryHγorw√rΛHαψαrηyH√sH√HγuψΔtνoψHoγHtμαHtr√ΔρHχuτtνpτνΔνtyH√tHΔαψtr√τH
psαuΛor√pνΛνtναsHνψHprotoψUprotoψHΔoττνsνoψsH√tVHEuropeanlPhysicallJournallCTH2019THacTHbc[ 4.2 6

109 }α√rΔμHγorHψαwHpμysνΔsHνψHtopHqu√rρHproΛuΔtνoψHνψHΛνταptoψHγνψ√τHst√tαsHνψHprotoψUprotoψHΔoττνsνoψsH
√tVHEuropeanlPhysicallJournallCTH2019THacTHbb_ 4.2 6

108 zsαuΛor√pνΛνtyH√ψΛHtr√ψsvαrsαHχoχαψtuχHΛαpαψΛαψΔαHoγHγτowHμ√rχoψνΔsHνψHpzbH√ψΛHzbzbH
ΔoττνsνoψsVHPhysicallReviewlCTH2018THcbTH 2.7 6

107 }α√rΔμHγorHΛαΔ√ysHoγHstoppαΛHαxotνΔHτoψηUτνvαΛHp√rtνΔταsHproΛuΔαΛHνψHprotoψUprotoψHΔoττνsνoψsH√tHPH
sqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 6

106 }α√rΔμHγorHtopHsqu√rρsHΛαΔ√yνψηHvν√HγourUboΛyHorHΔμ√rηνψoUχαΛν√tαΛHχoΛαsHνψHsνψηταUταptoψHγνψ√τH
st√tαsHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 6

105 ovνΛαψΔαHγorHtμαHkssoΔν√tαΛHzroΛuΔtνoψHoγH√H}νψηταH~opH{u√rρH√ψΛH√HzμotoψHνψHzrotoψUzrotoψH
moττνsνoψsH√tHsqrt¯s]gY[HH~α’VHPhysicallReviewlLettersTH2018THYZYTHZZYbXZ 7.4 6

104 }α√rΔμHγorH√Hμα√vyHrαsoψ√ψΔαHΛαΔ√yνψηHνψtoH√H HbosoψH√ψΛH√HvαΔtorHbosoψHνψHtμαHPHψuH
ovαrτνψα{ψu}χ√tμrχ{q}ovαrτνψα{χ√tμrχ{q}}HQHγνψ√τHst√tαVHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 6
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103 }α√rΔμHγorHp√νrHproΛuΔtνoψHoγHαxΔνtαΛHtopHqu√rρsHνψHtμαHταptoψHSHπαtsHγνψ√τHst√tαVHPhysicslLettersxl
SectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2018THaabTH[]cU[aX 4.2 6

102 wα√surαχαψtHoγHlsXHχαsoψHproΛuΔtνoψHνψHppH√ψΛHzbzbHΔoττνsνoψsH√tHsxxg^VXZH~α’VHPhysicslLettersxl
SectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2019THac_THY_bUYcX 4.2 5

101
moχbνψ√tνoψsHoγHsνψηταUtopUqu√rρHproΛuΔtνoψHΔrossUsαΔtνoψHχα√surαχαψtsH√ψΛH|γv’’tb|H
Λαtαrχνψ√tνoψsH√tHPHsqrt{s}HQHgHaH√ψΛHbH~α’HwνtμHtμαHk~vk}H√ψΛHmw}HαxpαrνχαψtsVHJournalloflHighl
EnergylPhysicsTH2019THZXYcTHY

5.4 5

100 wα√surαχαψtHoγHtμαHχ√ssHoγHtμαHtopHqu√rρHνψHΛαΔ√ysHwνtμH√HtWˇ�HχαsoψHνψHppHΔoττνsνoψsH√tHbH~α’VH
JournalloflHighlEnergylPhysicsTH2016THZXY_THY 5.4 5

99 }α√rΔμHγorHsupαrsyχχαtryHνψHγνψ√τHst√tαsHwνtμHpμotoψsH√ψΛHχνssνψηHtr√ψsvαrsαHχoχαψtuχHνψH
protoψUprotoψHΔoττνsνoψsH√tHY[H~α’VHJournalloflHighlEnergylPhysicsTH2019THZXYcTHY 5.4 5

98 xαutrνψoUl√sαΛH~ooτsHγorHxuΔτα√rH’αrνγνΔ√tνoψH√ψΛHnνpτoχ√ΔyHνψHxortμHuorα√VHSciencelandlGloball
SecurityTH2019THZaTHY^UZb 0.1 5

97 kψHαχbαΛΛνψηHtαΔμψνquαHtoHΛαtαrχνψαHˇ�ˇ�Hb√ΔρηrouψΛsHνψHprotoψUprotoψHΔoττνsνoψHΛ√t√VHJournallofl
InstrumentationTH2019THY]THzX_X[ZUzX_X[Z 1 5

96 wα√surαχαψtHoγHtμαHtopHqu√rρH–uρ√w√HΔoupτνψηHγroχHtt´flHρνψαχ√tνΔHΛνstrνbutνoψsHνψHtμαHταptoψSπαtsH
γνψ√τHst√tαHνψHprotoψUprotoψHΔoττνsνoψsH√tHsgY[HH~α’VHPhysicallReviewlDTH2019THYXXTH 4.9 5

95 wα√surαχαψtHoγHtμαHνψΔτusνvαHαψαrηyHspαΔtruχHνψHtμαHvαryHγorw√rΛHΛνrαΔtνoψHνψHprotoψUprotoψH
ΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2017THZXYaTHY 5.4 5

94 ybsαrv√tνoψHoγHtμαH˛�bXUhtWˇ�˛�iHΛαΔ√yHνψHprotoψUprotoψHΔoττνsνoψsH√tHsgY[~α’VHPhysicslLettersxlSectionl
B:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2020THbXZTHY[^ZX[ 4.2 5

93 wα√surαχαψtsHoγHproΛuΔtνoψHΔrossHsαΔtνoψsH√ψΛHΔoψstr√νψtsHoψH√ψoχ√τousHtrνpταHη√uηαHΔoupτνψηsH
√tVHEuropeanlPhysicallJournallCTH2021THbYTHZXX 4.2 5

92
}α√rΔμHγorHrαsoψ√ψΔαsHΛαΔ√yνψηHtoH√Hp√νrHoγHrνηηsHbosoψsHνψHtμαHbPHovαrτνψα{χ√tμrχ{b}}HQqPH
ovαrτνψα{χ√tμrχ{q}}HQâ��â�� ˛‰Hγνψ√τHst√tαHνψHprotoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}HQHgHY[H~α’VHJournalloflHighl
EnergylPhysicsTH2019THZXYcTHY

5.4 5

91 zsαuΛor√pνΛνtyHΛνstrνbutνoψsHoγHΔμ√rηαΛHμ√ΛroψsHνψHxαψoψUxαψoψHΔoττνsνoψsH√tHsxxg^V]]´ ~α’VHPhysicsl
LettersxlSectionlB:lNuclearxlElementarylParticlelandlHighyEnergylPhysicsTH2019THaccTHY[^X]c 4.2 5

90 zrobνψηHtμαHΔμνr√τHχ√ηψαtνΔHw√vαHνψHpzbH√ψΛHzbzbHΔoττνsνoψsH√tHsxxg^VXZ~α’HusνψηH
Δμ√rηαUΛαpαψΛαψtH√zνχutμ√τH√ψνsotropναsVHPhysicallReviewlCTH2019THYXXTH 2.7 5

89 wα√surαχαψtHoγHtμαHηrooχαΛHπαtHχ√ssHνψHzbzbH√ψΛHppHΔoττνsνoψsH√tHPHsqrt{s_{χ√tμrχ{xx}}}g^VXZHQH
~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 5

88 wα√surαχαψtHoγHtμαHproΛuΔtνoψHΔrossHsαΔtνoψHγorHsνψηταHtopHqu√rρsHνψH√ssoΔν√tνoψHwνtμH“HbosoψsHνψH
protoψUprotoψHΔoττνsνoψsH√tHPHsqrt{s}gY[HQH~α’VHJournalloflHighlEnergylPhysicsTH2018THZXYbTHY 5.4 5

87 wα√surαχαψtHoγHtμαHΔrossHsαΔtνoψHνψHppHΔoττνsνoψsH√tH√ψΛHv√τνΛ√tνoψHoγHταptoψH√ψ√τysνsHtαΔμψνquαsVH
EuropeanlPhysicallJournallCTH2018THabTHaXb 4.2 5

86
}α√rΔμHγorHαxΔνtαΛHqu√rρsHoγHτνημtH√ψΛHμα√vyHγτ√vorHνψH˛‡HSHπαtHγνψ√τHst√tαsHνψHprotoψâ��protoψHΔoττνsνoψsH
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