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zΛ−r≥μEγψrEtμΛEzt−χd−rdEtψdΛρEoνηηsE√ψsψχEωrψdu≥ΛdEνχE−ssψ≥ν−tνψχEwνtμEtψωEqu−rπsE−χdEdΛ≥−yνχηE
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4.2 94
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526
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tΛxt±EusνχηEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2012QE]WQEWUX_ 4.2 78

522 zΛ−r≥μEγψrEμΛ−vyEχΛutrνχψsE−χdErνημtRμ−χdΛdE√ψsψχsEνχEΛvΛχtsEwνtμEtwψEρΛωtψχsE−χdEξΛtsEνχE
≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2012QE]WQEWUZ[ 4.2 78

521
zΛ−r≥μEγψrEdνrΛ≥tEωrψdu≥tνψχEψγE≥μ−rηνχψsE−χdEχΛutr−ρνχψsEνχEΛvΛχtsEwνtμEtμrΛΛEρΛωtψχsE−χdEτνssνχηE
tr−χsvΛrsΛEτψτΛχtuτEνχEMEsqrt{s}ENEdE^E{Λ~EωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighn
EnergynPhysicsQE2014QEWUVYQEV

5.4 76

520
zΛ−r≥μEγψrE−EρνημtE≥μ−rηΛdEoνηηsE√ψsψχEνχEtμΛEdΛ≥−yE≥μ−χχΛρE mψrτuρ−aEsΛΛEtΛxt±EνχE mψrτuρ−aEsΛΛE
tΛxt±EΛvΛχtsEusνχηE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicaln
JournalnCQE2013QE]XQEWY[Z

4.2 76

519 v√sΛrv−tνψχEψγE—·{≥}MX_UUN^{U}EνχEΛ^{P}Λ^{R}Reˇ�^{U}ˇ�^{U}qTˇ�SEPhysicalnReviewnLettersQE2015QEVVZQEVVWUUX 7.4 75

518 hEχΛwEχΛ−rEνχγr−rΛdEωμψtψsΛχsνtνzνχηEχ−χψωρ−tγψrτE≥ψχt−νχνχηE√ρuΛRΛτνttνχηEuωR≥ψχvΛrsνψχE
χ−χψω−rtν≥ρΛsE−χdEμyωψ≥rΛρρνχEhEγψrEωμψtψdyχ−τν≥EtμΛr−ωyEψγE≥−χ≥ΛrE≥ΛρρsSENanoscaleQE2013QEZQEVV_VUR^ 7.7 74

517 lvνdΛχ≥ΛEγψrEtμΛEoνηηsR√ψsψχE–uπ−w−E≥ψuωρνχηEtψEt−uEρΛωtψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofn
HighnEnergynPhysicsQE2015QEWUVZQEV 5.4 74

516
zΛ−r≥μEγψrEωrψdu≥tνψχEψγE mψrτuρ−aEsΛΛEtΛxt±ErΛsψχ−χ≥ΛsEdΛ≥−yνχηEtψE−EρΛωtψχQEχΛutrνχψE−χdEξΛtsEνχE
 mψrτuρ−aEsΛΛEtΛxt±E≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±´ {Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicaln
JournalnCQE2015QE]ZQEWU_

4.2 73

515 h{shzEsΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EνχEdνξΛtEτ−ssE−χdE−χηuρ−rEdνstrν√utνψχsEusνχηEωωE≥ψρρνsνψχsE−tEME
sqrt{s}d]EN{Λ~SEJournalnofnHighnEnergynPhysicsQE2013QEWUVXQEV 5.4 72

514
tΛ−surΛτΛχtEψγEtμΛEνχ≥ρusνvΛEξΛtE≥rψssRsΛ≥tνψχEνχE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±E−χdE≥ψτω−rνsψχE
tψEtμΛEνχ≥ρusνvΛEξΛtE≥rψssRsΛ≥tνψχE−tE mψrτuρ−aEsΛΛEtΛxt±EusνχηEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicaln
JournalnCQE2013QE]XQEWZU_

4.2 71

513 y−ωνdνtyEη−ωE≥rψssEsΛ≥tνψχsEτΛ−surΛdEwνtμEtμΛEh{shzEdΛtΛ≥tψrEνχEωωE≥ψρρνsνψχsE−tEMsqrt{s}EdE]E
τ√ψx{~{Λ~}NSEEuropeannPhysicalnJournalnCQE2012QE]WQEV 4.2 70

512 zΛ−r≥μΛsEγψrEs≥−ρ−rEρΛωtψqu−rπsEνχE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±EdE^´ {Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSE
EuropeannPhysicalnJournalnCQE2016QE][QEZ 4.2 68

511 tΛ−surΛτΛχtsEψγEh√sψρutΛEo−drψχν≥Eir−χ≥μνχηEmr−≥tνψχsEψγEtμΛE˛�·{≥}^{P}Ei−ryψχSEPhysicalnReviewn
LettersQE2016QEVV[QEUZWUUV 7.4 67

510 zΛ−r≥μEγψrEχΛutr−ρEoνηηsE√ψsψχsEψγEtμΛEτνχντ−ρEsuωΛrsyττΛtrν≥Est−χd−rdEτψdΛρEνχEωωE≥ψρρνsνψχsE−tEME
sqrt{s}d^ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2014QEWUVYQEV 5.4 67

509 qΛtEτ−ssE−χdEsu√stru≥turΛEψγEνχ≥ρusνvΛEξΛtsEνχEMEsqrtE{s}EdE]b{tΛxt{{Λ~}}ENEωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzE
ΛxωΛrντΛχtSEJournalnofnHighnEnergynPhysicsQE2012QEWUVWQEV 5.4 67

508 zΛ−r≥μEγψrEoνηηsE√ψsψχEω−νrEωrψdu≥tνψχEνχEtμΛE mψrτuρ−aEsΛΛEtΛxt±Eγνχ−ρEst−tΛEγrψτE≥ψρρνsνψχsE−tE
 mψrτuρ−aEsΛΛEtΛxt±E{Λ~wνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2015QE]ZQEYVW 4.2 66

507 zΛ−r≥μEγψrEμνημRτ−ssEdν√ψsψχErΛsψχ−χ≥ΛsEwνtμE√ψsψχRt−ηηΛdEξΛtsEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEME
sqrt{s}d^ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEVRX_ 5.4 66
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506 wΛrγψrτ−χ≥ΛEψγEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτErΛ≥ψχstru≥tνψχEwνtμEtμΛEh{shzEdΛtΛ≥tψrEusνχηE
ωrψtψχRωrψtψχE≥ψρρνsνψχsE−tSEEuropeannPhysicalnJournalnCQE2018QE]^QE_UX 4.2 66

505 zΛ−r≥μEγψrEμΛ−vyEt−ξψr−χ−EχΛutrνχψsEwνtμEtμΛEh{shzEdΛtΛ≥tψrEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE{Λ~SE
JournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV 5.4 65

504 zΛ−r≥μEγψrEtμΛEME√ψvΛrρνχΛ{√}ENEdΛ≥−yEψγEtμΛEzt−χd−rdEtψdΛρEoνηηsE√ψsψχEνχE−ssψ≥ν−tΛdEM‘T—NoE
ωrψdu≥tνψχEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV 5.4 64

503
zΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EνχEγνχ−ρEst−tΛsEwνtμEρ−rηΛEξΛtEτuρtνωρν≥νtνΛsE−χdEτνssνχηEtr−χsvΛrsΛE
τψτΛχtuτE−tEMEsqrt{s}d^ENE{Λ~EωrψtψχRωrψtψχE≥ψρρνsνψχsEusνχηEtμΛEh{shzEΛxωΛrντΛχtSEJournalnofn
HighnEnergynPhysicsQE2013QEWUVXQEV

5.4 64

502
tΛ−surΛτΛχtEψγEtμΛEtr−χsvΛrsΛEτψτΛχtuτE−χdE mψrτuρ−aEsΛΛEtΛxt±Edνstrν√utνψχsEψγEkrΛρρR–−χE
ρΛωtψχEω−νrsEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±´ {Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSE
EuropeannPhysicalnJournalnCQE2016QE][QEW_V

4.2 63

501 zΛ−r≥μEγψrErΛsψχ−χtEdν√ψsψχEωrψdu≥tνψχEνχEtμΛE mψrτuρ−aEsΛΛEtΛxt±Eγνχ−ρEst−tΛEνχE mψrτuρ−aEsΛΛEtΛxt±E
≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±´ {Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2015QE]ZQE[_ 4.2 62

500 lρΛ≥trψχEΛγγν≥νΛχ≥yEτΛ−surΛτΛχtsEwνtμEtμΛEh{shzEdΛtΛ≥tψrEusνχηEWUVWEsojEωrψtψχRωrψtψχE≥ψρρνsνψχE
d−t−SEEuropeannPhysicalnJournalnCQE2017QE]]QEV_Z 4.2 61

499 zΛ−r≥μEγψrEd−rπEτ−ttΛrEνχEΛvΛχtsEwνtμEμΛ−vyEqu−rπsE−χdEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEνχE mψrτuρ−aE
sΛΛEtΛxt±E≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2015QE]ZQE_W 4.2 60

498
zΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EνχEγνχ−ρEst−tΛsEwνtμEρ−rηΛEξΛtEτuρtνωρν≥νtνΛsE−χdEτνssνχηEtr−χsvΛrsΛE
τψτΛχtuτEusνχηEMsqrtE{s}NEdE]E{Λ~EωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergyn
PhysicsQE2011QEWUVVQEV

5.4 60

497 tΛ−surΛτΛχtEψγEtμΛER√ψsψχEτ−ssEνχEωωE≥ψρρνsνψχsE−tEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicaln
JournalnCQE2018QE]^QEVVU 4.2 59

496 zΛ−r≥μEγψrE−EμνημRτ−ssEoνηηsE√ψsψχEdΛ≥−yνχηEtψE−E‘E√ψsψχEω−νrEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE{Λ~E
wνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 59

495 tΛ−surΛτΛχtEψγEtμΛE‘EReEâ��˛‰E−χdE—T˛‡EOEReEâ��â��Eωrψdu≥tνψχE≥rψssEsΛ≥tνψχsEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEME
sqrtE{s}EdE]b{tΛxt{{Λ~}}ENEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2010QEWUVUQEV 5.4 58

494 hEsΛ−r≥μEγψrEMEtψvΛrρνχΛ{t}ENErΛsψχ−χ≥ΛsEusνχηEρΛωtψχRωρusRξΛtsEΛvΛχtsEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEME
sqrt{s}d^ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV 5.4 57

493
zΛ−r≥μEγψrE≥μ−rηΛdEoνηηsE√ψsψχsEdΛ≥−yνχηEvν−EoE´–EReEˇ�E´–E˛‰EνχEγuρρyEμ−drψχν≥Eγνχ−ρEst−tΛsEusνχηEωωE
≥ψρρνsνψχEd−t−E−tEMEsqrt{s}ENEdE^E{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2015QE
WUVZQEV

5.4 56

492 jψχstr−νχtsEψχEtμΛEψγγRsμΛρρEoνηηsE√ψsψχEsνηχ−ρEstrΛχηtμEνχEtμΛEμνημRτ−ssE−χdEγνχ−ρEst−tΛsEwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2015QE]ZQEXXZ 4.2 56

491 wrΛ≥νsνψχEτΛ−surΛτΛχtE−χdEνχtΛrωrΛt−tνψχEψγEνχ≥ρusνvΛEQE−χdEωrψdu≥tνψχE≥rψssEsΛ≥tνψχsEwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2017QE]]QEX[] 4.2 56

490 zΛ−r≥μEγψrEdψu√ρyE≥μ−rηΛdEoνηηsE√ψsψχEωrψdu≥tνψχEνχEτuρtνRρΛωtψχEγνχ−ρEst−tΛsEwνtμEtμΛEh{shzE
dΛtΛ≥tψrEusνχηEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tSEEuropeannPhysicalnJournalnCQE2018QE]^QEV__ 4.2 55

489 zΛ−r≥μEγψrErΛsψχ−χ≥ΛsEdΛ≥−yνχηEνχtψEtψωRqu−rπEω−νrsEusνχηEγuρρyEμ−drψχν≥EdΛ≥−ysEνχEωωE≥ψρρνsνψχsEwνtμE
h{shzE−tEMEsqrt{s}d]ENE{Λ~SEJournalnofnHighnEnergynPhysicsQE2013QEWUVXQEV 5.4 55
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488 tΛ−surΛτΛχtsEψγEtψωEqu−rπEω−νrErΛρ−tνvΛEdνγγΛrΛχtν−ρE≥rψssRsΛ≥tνψχsEwνtμEh{shzEνχEωωE≥ψρρνsνψχsE−tE
Msqrt{s}EdE]Eτ√ψx{{Λ~}NSEEuropeannPhysicalnJournalnCQE2013QE]XQEV 4.2 55

487 zuττ−ryEψγEtμΛEsΛ−r≥μΛsEγψrEsqu−rπsE−χdEηρuνχψsEusνχηEMEsqrt{s}d^ENE{Λ~EωωE≥ψρρνsνψχsEwνtμEtμΛE
h{shzEΛxωΛrντΛχtE−tEtμΛEsojSEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV 5.4 55

486 tΛ−surΛτΛχtsEψγEtμΛE mψrτuρ−aEsΛΛEtΛxt±Eωrψdu≥tνψχE≥rψssEsΛ≥tνψχsEνχE−ssψ≥ν−tνψχEwνtμEξΛtsEwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2015QE]ZQE^W 4.2 54

485
zΛ−r≥μEγψrEωrψdu≥tνψχEψγEvΛ≥tψrRρνπΛEqu−rπEω−νrsE−χdEψγEγψurEtψωEqu−rπsEνχEtμΛEρΛωtψχRωρusRξΛtsEγνχ−ρE
st−tΛEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE
2015QEWUVZQEV

5.4 54

484
zΛ−r≥μEγψrEtψωEsqu−rπEω−νrEωrψdu≥tνψχEνχEγνχ−ρEst−tΛsEwνtμEψχΛEνsψρ−tΛdEρΛωtψχQEξΛtsQE−χdEτνssνχηE
tr−χsvΛrsΛEτψτΛχtuτEνχEMEsqrt{s}ENEdE^E{Λ~EωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighn
EnergynPhysicsQE2014QEWUVYQEV

5.4 54

483 tΛ−surΛτΛχtEψγE‘E´–E—Eωrψdu≥tνψχEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEMsqrt{s}d]~τ√ψx{{Λ~}NEwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2012QE]WQEV 4.2 54

482
zΛ−r≥μEγψrEsqu−rπsE−χdEηρuνχψsEνχEγνχ−ρEst−tΛsEwνtμEξΛtsE−χdEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτE−tE
 mψrτuρ−aEsΛΛEtΛxt±EdVXE mψrτuρ−aEsΛΛEtΛxt±wνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE
2016QE][QEX_W

4.2 53

481 zΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EνχEΛvΛχtsEwνtμE−tEρΛ−stEtμrΛΛEωμψtψχsE≥ψρρΛ≥tΛdEνχE≥ψρρνsνψχsE−tE mψrτuρ−aE
sΛΛEtΛxt±EdE^E{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QEWVU 4.2 53

480 zΛ−r≥μEγψrE−EμΛ−vyEtψωRqu−rπEω−rtχΛrEνχEγνχ−ρEst−tΛsEwνtμEtwψEρΛωtψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrE−tE
tμΛEsojSEJournalnofnHighnEnergynPhysicsQE2012QEWUVWQEV 5.4 53

479 tΛ−surΛτΛχtEψγEtμΛEνχ≥ρusνvΛE−χdEdνξΛtE≥rψssRsΛ≥tνψχsEψγE√RξΛtsEνχEωωE≥ψρρνsνψχsE−tE
Msqrt{s}d]τ√ψx{~{Λ~}NEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2011QE]VQEV 4.2 53

478 tΛ−surΛτΛχtEψγEtμΛEωμψtψχEνdΛχtνγν≥−tνψχEΛγγν≥νΛχ≥νΛsEwνtμEtμΛEh{shzEdΛtΛ≥tψrEusνχηEsojEyuχRVE
d−t−SEEuropeannPhysicalnJournalnCQE2016QE][QE[[[ 4.2 53

477 zΛ−r≥μEγψrEdνrΛ≥tEtψωRsqu−rπEω−νrEωrψdu≥tνψχEνχEγνχ−ρEst−tΛsEwνtμEtwψEρΛωtψχsEνχEωωE≥ψρρνsνψχsE−tEME
sqrt{s}ENEdE^E{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2014QEWUVYQEV 5.4 52

476 zΛ−r≥μEγψrEρΛωtψχRγρ−vψurRvνψρ−tνχηEdΛ≥−ysEψγEtμΛEoνηηsE−χdE√ψsψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSE
EuropeannPhysicalnJournalnCQE2017QE]]QE]U 4.2 52

475
zΛ−r≥μEγψrEd−rπEτ−ttΛrE−tE mψrτuρ−aEsΛΛEtΛxt±EνχEγνχ−ρEst−tΛsE≥ψχt−νχνχηE−χEΛχΛrηΛtν≥EωμψtψχE−χdE
ρ−rηΛEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2017QE
]]QEX_X

4.2 52

474 tΛ−surΛτΛχtEψγEγρψwEμ−rτψχν≥sEwνtμEτuρtνRω−rtν≥ρΛE≥uτuρ−χtsEνχEw√Pw√E≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛE
tΛxt±´ {Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2014QE]YQEXVZ] 4.2 52

473 tΛ−surΛτΛχtEψγEtμΛE‘E√ψsψχEωψρ−rνz−tνψχEνχEtψωEqu−rπEdΛ≥−ysEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofn
HighnEnergynPhysicsQE2012QEWUVWQEV 5.4 52

472 zωνχRω−rνtyE−χ−ρysνsEψγEωω´flEτ−ssEtμrΛsμψρdEstru≥turΛEνχEqTˇ�E−χdEˇ�MX[^[NEr−dν−tνvΛEdΛ≥−ysSEPhysicaln
ReviewnLettersQE2012QEVU^QEVVWUUX 7.4 52

471 wΛrγψrτ−χ≥ΛEψγEtμΛEh{shzEτuψχEtrνηηΛrEνχEωωE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±E{Λ~SEEuropeann
PhysicalnJournalnCQE2015QE]ZQEVWU 4.2 51

(2015-2013)
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470 kΛtΛrτνχ−tνψχEψγEtμΛEzωνχE−χdEw−rνtyEψγEtμΛE—·{≥}MX_UUNSEPhysicalnReviewnLettersQE2017QEVV_QEU]WUUV 7.4 51

469 tΛ−surΛτΛχtEψγEtμΛEξΛtEγr−ητΛχt−tνψχEγuχ≥tνψχE−χdEtr−χsvΛrsΛEωrψγνρΛEνχEωrψtψχâ��ωrψtψχE≥ψρρνsνψχsE
−tE−E≥ΛχtΛrRψγRτ−ssEΛχΛrηyEψγE]E{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2011QE]VQEV 4.2 51

468 w−rtν−ρEw−vΛE−χ−ρysΛsEψγEqTˇ�Re˛‡rPrâ��E−χdE˛‡rzUrzUSEPhysicalnReviewnDQE2003QE[^QE 4.9 51

467 tΛ−surΛτΛχtEψγEtμΛEωrψdu≥tνψχE≥rψssEsΛ≥tνψχEψγEξΛtsEνχE−ssψ≥ν−tνψχEwνtμE−E—E√ψsψχEνχEωωE≥ψρρνsνψχsE−tE
MEsqrt{s}d]ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2013QEWUVXQEV 5.4 50

466 lvνdΛχ≥ΛEγψrEtμΛEMEotψE√ψvΛrρνχΛ{√}ENEdΛ≥−yEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE
2017QEWUV]QEV 5.4 50

465 v√sΛrv−tνψχEψγE−EuΛutr−ρEztru≥turΛEχΛ−rEtμΛEkk ψvΛrE´fl±^{O}Et−ssE{μrΛsμψρdEνχEΛ^{P}Λ^{R}ReMkk ψvΛrE
´fl±^{O}N^{U}ˇ�^{U}E−tEsqrt s±dYSWW[E−χdEYSWZ]´ nΛ~SEPhysicalnReviewnLettersQE2015QEVVZQEWWWUUW 7.4 50

464
zΛ−r≥μEγψrEdνrΛ≥tEω−νrEωrψdu≥tνψχEψγE−E≥μ−rηνχψE−χdE−EχΛutr−ρνχψEdΛ≥−yνχηEtψEtμΛEVWZ´ nΛ~EoνηηsE
√ψsψχEνχE mψrτuρ−aEsΛΛEtΛxt±´ {Λ~E mψrτuρ−aEsΛΛEtΛxt±E≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeann
PhysicalnJournalnCQE2015QE]ZQEWU^

4.2 50

463
zΛ−r≥μEγψrEΛρΛ≥trψwΛ−πEωrψdu≥tνψχEψγE≥μ−rηνχψsE−χdEsρΛωtψχsEdΛ≥−yνχηEνχtψEγνχ−ρEst−tΛsEwνtμEtwψE
ρΛωtψχsE−χdEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEνχEMsqrt{s}dVXNEMtΛxtE{{Λ~}NEωωE≥ψρρνsνψχsEusνχηEtμΛEh{shzE
dΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2020QE^UQEV

4.2 50

462
pdΛχtνγν≥−tνψχE−χdEΛχΛrηyE≥−ρν√r−tνψχEψγEμ−drψχν≥−ρρyEdΛ≥−yνχηEt−uEρΛωtψχsEwνtμEtμΛEh{shzE
ΛxωΛrντΛχtEνχE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt± mψrτuρ−aEsΛΛEtΛxt±SEEuropeannPhysicalnJournalnCQE2015
QE]ZQEXUX

4.2 49

461 tΛ−surΛτΛχtEψγE≥μ−rηΛdRω−rtν≥ρΛEsωΛ≥tr−EνχEw√Pw√E≥ψρρνsνψχsE−tEMEsqrt{s·{τ−tμrτ{uu}}}dWS][ENE{Λ~E
wνtμEtμΛEh{shzEdΛtΛ≥tψrE−tEtμΛEsojSEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV 5.4 49

460 zΛ−r≥μEγψrEμνημRτ−ssErΛsψχ−χ≥ΛsEdΛ≥−yνχηEtψEdνρΛωtψχEγνχ−ρEst−tΛsEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d]ENE{Λ~E
wνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2012QEWUVWQEV 5.4 49

459 zΛ−r≥μEγψrErΛsψχ−χ≥ΛsEνχEdνωμψtψχEΛvΛχtsE−tEMEsqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofn
HighnEnergynPhysicsQE2016QEWUV[QEV 5.4 49

458 zΛ−r≥μEγψrEΛρΛ≥trψwΛ−πEωrψdu≥tνψχEψγEsuωΛrsyττΛtrν≥Eω−rtν≥ρΛsEνχEγνχ−ρEst−tΛsEwνtμEtwψEψrEtμrΛΛE
ρΛωtψχsE−tEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2018QE]^QE__Z 4.2 49

457 tΛ−surΛτΛχtsEψγEtψωRqu−rπEω−νrEdνγγΛrΛχtν−ρE≥rψssRsΛ≥tνψχsEνχEtμΛEρΛωtψχPξΛtsE≥μ−χχΛρEνχE≥ψρρνsνψχsE
−tE mψrτuρ−aEsΛΛEtΛxt±EusνχηEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QEZX^ 4.2 48

456 zΛ−r≥μEγψrEsuωΛrsyττΛtryE−tE mψrτuρ−aEsΛΛEtΛxt±´ {Λ~EνχEγνχ−ρEst−tΛsEwνtμEξΛtsE−χdEtwψEs−τΛRsνηχE
ρΛωtψχsEψrEtμrΛΛEρΛωtψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QEWZ_ 4.2 48

455 tΛ−surΛτΛχtEψγEτuρtνRω−rtν≥ρΛE−zντutμ−ρE≥ψrrΛρ−tνψχsEνχEωωQEω´ P´ w√E−χdEρψwRτuρtνωρν≥νtyEw√´ P´ w√E
≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2017QE]]QEYW^ 4.2 48

454
ouχtEγψrEχΛwEωμΛχψτΛχ−EusνχηEρ−rηΛEξΛtEτuρtνωρν≥νtνΛsE−χdEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEwνtμE
h{shzEνχEYS]Eγ√â��VEψγEMEsqrtE{s}EdE]b{Λ~ENEωrψtψχRωrψtψχE≥ψρρνsνψχsSEJournalnofnHighnEnergynPhysicsQE
2012QEWUVWQEV

5.4 48

453 zΛ−r≥μEγψrEρψχηRρνvΛdE≥μ−rηνχψsE√−sΛdEψχE−Edνs−ωωΛ−rνχηRtr−≥πEsνηχ−turΛEνχEωωE≥ψρρνsνψχsE−tEME
sqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2018QEWUV^QEV 5.4 48

Shan Jin
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452 tΛ−surΛτΛχtEψγEtμΛEωrψτωtET mψrτuρ−aEsΛΛEtΛxt±Eω−νrEωrψdu≥tνψχE≥rψssRsΛ≥tνψχEνχE≥ψρρνsνψχsE−tE
 mψrτuρ−aEsΛΛEtΛxt±´ {Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2017QE]]QE][ 4.2 47

451 zΛ−r≥μEγψrEμΛ−vyErΛsψχ−χ≥ΛsEdΛ≥−yνχηEνχtψEνχEtμΛEγνχ−ρEst−tΛEνχE≥ψρρνsνψχsE−tEwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2018QE]^QEWY 4.2 47

450 zΛ−r≥μEγψrEtμΛEχΛutr−ρEoνηηsE√ψsψχsEψγEtμΛEτνχντ−ρEsuωΛrsyττΛtrν≥Est−χd−rdEτψdΛρEνχEωωE≥ψρρνsνψχsE
−tEMEsqrt{s}d]ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2013QEWUVXQEV 5.4 47

449 zΛ−r≥μEγψrE−EχΛwErΛsψχ−χ≥ΛEdΛ≥−yνχηEtψE−EψrE√ψsψχE−χdE−EoνηηsE√ψsψχEνχEtμΛE mψrτuρ−aEsΛΛEtΛxt±E
γνχ−ρEst−tΛsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2015QE]ZQEW[X 4.2 46

448 sνημtRqu−rπE−χdEηρuψχEξΛtEdνs≥rντνχ−tνψχEνχE mψrτuρ−aEsΛΛEtΛxt±E≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±EwνtμE
tμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2014QE]YQEXUWX 4.2 46

447 tΛ−surΛτΛχtEψγEtμΛEh√sψρutΛEir−χ≥μνχηEmr−≥tνψχEγψrE˛�·{≥}^{P}Re˛�Λ^{P}˛‰·{Λ}SEPhysicalnReviewnLettersQE
2015QEVVZQEWWV^UZ 7.4 46

446 zΛ−r≥μEγψrEρΛωtψχRγρ−vψurRvνψρ−tνχηEoEReE˛…ˇ�EdΛ≥−ysEψγEtμΛEoνηηsE√ψsψχEwνtμEtμΛEh{shzEdΛtΛ≥tψrSE
JournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV 5.4 46

445
zΛ−r≥μEγψrE−χψτ−ρψusEωrψdu≥tνψχEψγEωrψτωtEs−τΛRsνηχEρΛωtψχEω−νrsE−χdEω−νrRωrψdu≥ΛdEdψu√ρyE
≥μ−rηΛdEoνηηsE√ψsψχsEwνtμEMEsqrt{s}d^ENE{Λ~EωωE≥ψρρνsνψχsEusνχηEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighn
EnergynPhysicsQE2015QEWUVZQEV

5.4 45

444 zΛ−r≥μEγψrEνχvνsν√ρΛEdΛ≥−ysEψγE−EoνηηsE√ψsψχEusνχηEvΛ≥tψrR√ψsψχEγusνψχEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE
{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 45

443 tΛ−surΛτΛχtEψγE——Eωrψdu≥tνψχEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d]ENE{Λ~E−χdEρντνtsEψχE−χψτ−ρψusE———E−χdE
——˛‡E≥ψuωρνχηsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2013QEWUVXQEV 5.4 45

442 v√sΛrv−tνψχEψγE−EuΛutr−ρEjμ−rτψχνuτρνπΛEzt−tΛE—·{≥}MYUWZN^{U}EνχEΛ^{P}Λ^{R}ReMk^{O}k ψvΛrE
´fl±^{O}N^{U}ˇ�^{U}SEPhysicalnReviewnLettersQE2015QEVVZQEV^WUUW 7.4 45

441 tuψχErΛ≥ψχstru≥tνψχEΛγγν≥νΛχ≥yE−χdEτψτΛχtuτErΛsψρutνψχEψγEtμΛEh{shzEΛxωΛrντΛχtEνχE
ωrψtψχRωrψtψχE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±´ {Λ~EνχEWUVUSEEuropeannPhysicalnJournalnCQE2014QE]YQEXUXY 4.2 45

440 zΛ−r≥μEγψrEω−νrEωrψdu≥tνψχEψγEτ−ssνvΛEω−rtν≥ρΛsEdΛ≥−yνχηEνχtψEtμrΛΛEqu−rπsEwνtμEtμΛEh{shzEdΛtΛ≥tψrE
νχEMEsqrt{s}d]bτ−tμrτ{{Λ~}ENEωωE≥ψρρνsνψχsE−tEtμΛEsojSEJournalnofnHighnEnergynPhysicsQE2012QEWUVWQEV 5.4 45

439
zΛ−r≥μEγψrEsuωΛrsyττΛtryEνχEΛvΛχtsE≥ψχt−νχνχηE−Es−τΛRγρ−vψurEψωωψsνtΛRsνηχEdνρΛωtψχEω−νrQEξΛtsQE−χdE
ρ−rηΛEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEνχE mψrτuρ−aEsΛΛEtΛxt±´ {Λ~E≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSE
EuropeannPhysicalnJournalnCQE2015QE]ZQEXV^

4.2 44

438 pdΛχtνγν≥−tνψχEψγE√ψψstΛdQEμ−drψχν≥−ρρyEdΛ≥−yνχηE√ψsψχsE−χdE≥ψτω−rνsψχsEwνtμEh{shzEd−t−Et−πΛχE−tE
 mψrτuρ−aEsΛΛEtΛxt±´ {Λ~SEEuropeannPhysicalnJournalnCQE2016QE][QEVZY 4.2 44

437 tΛ−surΛτΛχtEψγEνsψρ−tΛdRωμψtψχEω−νrEωrψdu≥tνψχEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d]b{Λ~ENEwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2013QEWUVXQEV 5.4 44

436 zΛ−r≥μEγψrEω−νrRωrψdu≥ΛdEτ−ssνvΛE≥ψρψurΛdEs≥−ρ−rsEνχEγψurRξΛtEγνχ−ρEst−tΛsEwνtμEtμΛEh{shzEdΛtΛ≥tψrE
νχEωrψtψχâ��ωrψtψχE≥ψρρνsνψχsE−tEMsqrt{s}EdE]Eτ√ψx{{Λ~}NSEEuropeannPhysicalnJournalnCQE2013QE]XQEV 4.2 44

435 tΛ−surΛτΛχtEψγEτuρtνRξΛtE≥rψssEsΛ≥tνψχsEνχEωrψtψχâ��ωrψtψχE≥ψρρνsνψχsE−tE−E]E{Λ~E≥ΛχtΛrRψγRτ−ssE
ΛχΛrηySEEuropeannPhysicalnJournalnCQE2011QE]VQEV 4.2 44

(2011-2017)
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434 hχηuρ−rE−χ−ρysνsEψγEiEUEdEEReErO˛…P˛…â��EdΛ≥−ysEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE{Λ~EwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2018QEWUV^QEV 5.4 44

433 wΛrγψrτ−χ≥ΛEψγEξΛtEsu√stru≥turΛEtΛ≥μχνquΛsEγψrEρ−rηΛRyEξΛtsEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEME
sqrt{s}d]ENE{Λ~EusνχηEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2013QEWUVXQEV 5.4 43

432
tΛ−surΛτΛχtEψγEtμΛE≥rψssEsΛ≥tνψχEγψrEtψωRqu−rπEω−νrEωrψdu≥tνψχEνχEωωE≥ψρρνsνψχsE−tEMsqrtE{s}EdE
{]}Q{tΛxt{{Λ~}}NEwνtμEtμΛEh{shzEdΛtΛ≥tψrEusνχηEγνχ−ρEst−tΛsEwνtμEtwψEμνημRωE{EρΛωtψχsSEJournalnofn
HighnEnergynPhysicsQE2012QEWUVWQEV

5.4 43

431 h{shzE√RξΛtEνdΛχtνγν≥−tνψχEωΛrγψrτ−χ≥ΛE−χdEΛγγν≥νΛχ≥yEτΛ−surΛτΛχtEwνtμEMt{√−r{t}}NEΛvΛχtsEνχEωωE
≥ψρρνsνψχsE−tEMsqrt{s}dVXNE{Λ~SEEuropeannPhysicalnJournalnCQE2019QE]_QEV 4.2 43

430 qΛtErΛ≥ψχstru≥tνψχE−χdEωΛrγψrτ−χ≥ΛEusνχηEω−rtν≥ρΛEγρψwEwνtμEtμΛEh{shzEkΛtΛ≥tψrSEEuropeannPhysicaln
JournalnCQE2017QE]]QEY[[ 4.2 42

429
tΛ−surΛτΛχtEψγEtμΛEdνγγΛrΛχtν−ρE≥rψssRsΛ≥tνψχsEψγEωrψτωtE−χdEχψχRωrψτωtEωrψdu≥tνψχEψγE mψrτuρ−aE
sΛΛEtΛxt±E−χdE mψrτuρ−aEsΛΛEtΛxt±EνχE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±E−χdE^´ {Λ~EwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QEW^X

4.2 42

428 tΛ−surΛτΛχtEψγEtμΛEtψωEqu−rπEτ−ssEwνtμEtμΛEtΛτωρ−tΛEτΛtμψdEνχEtμΛE mψrτuρ−aEsΛΛEtΛxt±E≥μ−χχΛρE
usνχηEh{shzEd−t−SEEuropeannPhysicalnJournalnCQE2012QE]WQEWUY[ 4.2 42

427 zuττ−ryEψγEtμΛEh{shzEΛxωΛrντΛχtâ��sEsΛχsνtνvνtyEtψEsuωΛrsyττΛtryE−γtΛrEsojEyuχEVEâ��EνχtΛrωrΛtΛdE
νχEtμΛEωμΛχψτΛχψρψην≥−ρEtzztSEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV 5.4 42

426 zΛ−r≥μEγψrEμΛ−vyErΛsψχ−χ≥ΛsEνχEtμΛE−χdEγνχ−ρEst−tΛsEusνχηEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tE´ EwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2018QE]^QEW_X 4.2 41

425
zΛ−r≥μEγψrEdνrΛ≥tEtψωEsqu−rπEω−νrEωrψdu≥tνψχEνχEΛvΛχtsEwνtμE−E mψrτuρ−aEsΛΛEtΛxt±E√ψsψχQE mψrτuρ−aE
sΛΛEtΛxt±RξΛtsE−χdEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEνχE mψrτuρ−aEsΛΛEtΛxt±E{Λ~E mψrτuρ−aEsΛΛEtΛxt±E
≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2014QE]YQEW^^X

4.2 41

424 zνχηρΛEμ−drψχErΛsωψχsΛEτΛ−surΛτΛχtE−χdE≥−ρψrντΛtΛrEξΛtEΛχΛrηyEs≥−ρΛEuχ≥Λrt−νχtyEwνtμEtμΛEh{shzE
dΛtΛ≥tψrE−tEtμΛEsojSEEuropeannPhysicalnJournalnCQE2013QE]XQEV 4.2 41

423
zΛ−r≥μEγψrEsuωΛrsyττΛtrν≥Eω−rtν≥ρΛsEνχEΛvΛχtsEwνtμEρΛωtψχEω−νrsE−χdEρ−rηΛEτνssνχηEtr−χsvΛrsΛE
τψτΛχtuτEνχEMsqrt{s}d]~τ√ψx{{Λ~}NEωrψtψχâ��ωrψtψχE≥ψρρνsνψχsEwνtμEtμΛEh{shzEΛxωΛrντΛχtSE
EuropeannPhysicalnJournalnCQE2011QE]VQEV

4.2 41

422 zΛ−r≥μEγψrEχΛwEω−rtν≥ρΛsEνχEΛvΛχtsEwνtμEψχΛEρΛωtψχE−χdEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEνχEωωE
≥ψρρνsνψχsE−tEMEsqrt{s}ENEdE^E{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2014QEWUVYQEV 5.4 40

421
tΛ−surΛτΛχtEψγEtμΛE≥Λχtr−ρνtyEdΛωΛχdΛχ≥ΛEψγEtμΛE≥μ−rηΛdRω−rtν≥ρΛEωsΛudψr−ωνdνtyEdνstrν√utνψχEνχE
ωrψtψχRρΛ−dE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±´ {Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicaln
JournalnCQE2016QE][QEV__

4.2 39

420 zΛ−r≥μEγψrEsuωΛrsyττΛtryE−tEMsqrt{s}NEdE^E{Λ~EνχEγνχ−ρEst−tΛsEwνtμEξΛtsE−χdEtwψEs−τΛRsνηχEρΛωtψχsEψrE
tμrΛΛEρΛωtψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2014QEWUVYQEV 5.4 39

419
hEsΛ−r≥μEγψrEMEtψvΛrρνχΛEtENErΛsψχ−χ≥ΛsEνχEρΛωtψχPξΛtsEΛvΛχtsEwνtμEμνημρyE√ψψstΛdEtψωEqu−rπsE
≥ψρρΛ≥tΛdEνχEωωE≥ψρρνsνψχsE−tEMEsqrtE{s}EdE]ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergyn
PhysicsQE2012QEWUVWQEV

5.4 39

418 v√sΛrv−tνψχEψγE−EtμrΛsμψρdEΛχμ−χ≥ΛτΛχtEνχEtμΛEωρ−τ√d−Eνχv−rν−χtRτ−ssEsωΛ≥truτSEPhysicalnReviewn
LettersQE2004QE_XQEVVWUUW 7.4 39

417 zΛ−r≥μEγψrE≥μ−rηΛdEoνηηsE√ψsψχsEdΛ≥−yνχηEνχtψEtψωE−χdE√ψttψτEqu−rπsE−tEMEsqrt{s}dVXENE{Λ~EwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2018QEWUV^QEV 5.4 39
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416 wΛrγψrτ−χ≥ΛEψγE−ρηψrνtμτsEtμ−tErΛ≥ψχstru≥tEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEνχE mψrτuρ−aEsΛΛEtΛxt±dE
^E{Λ~EωrψtψχRωrψtψχE≥ψρρνsνψχsEνχEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2017QE]]QEWYV 4.2 38

415
v√sΛrv−tνψχE−χdEτΛ−surΛτΛχtsEψγEtμΛEωrψdu≥tνψχEψγEωrψτωtE−χdEχψχRωrψτωtE mψrτuρ−aEsΛΛEtΛxt±E
τΛsψχsEνχE−ssψ≥ν−tνψχEwνtμE−E mψrτuρ−aEsΛΛEtΛxt±E√ψsψχEνχE mψrτuρ−aEsΛΛEtΛxt±E≥ψρρνsνψχsE−tE mψrτuρ−aE
sΛΛEtΛxt±EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2015QE]ZQEWW_

4.2 38

414 zΛ−r≥μEγψrEρψχηRρνvΛdEχΛutr−ρEω−rtν≥ρΛsEdΛ≥−yνχηEνχtψEρΛωtψχEξΛtsEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEME
sqrt{s}d^ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2014QEWUVYQEV 5.4 38

413 lρΛ≥trψχErΛ≥ψχstru≥tνψχE−χdEνdΛχtνγν≥−tνψχEνχEtμΛEh{shzEΛxωΛrντΛχtEusνχηEtμΛEWUVZE−χdEWUV[EsojE
ωrψtψχâ��ωrψtψχE≥ψρρνsνψχEd−t−E−tEMsqrt{s}EdEVXNEMtΛxtE{{Λ~}NSEEuropeannPhysicalnJournalnCQE2019QE]_QEV 4.2 37

412 tΛ−surΛτΛχtEψγEtμΛEωrψdu≥tνψχEψγE−E‘E√ψsψχEνχE−ssψ≥ν−tνψχEwνtμE−E≥μ−rτEqu−rπEνχEωωE≥ψρρνsνψχsE−tEME
sqrt{s}ENEdE]E{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2014QEWUVYQEV 5.4 37

411 zΛ−r≥μEγψrEsqu−rπsE−χdEηρuνχψsEνχEΛvΛχtsEwνtμEνsψρ−tΛdEρΛωtψχsQEξΛtsE−χdEτνssνχηEtr−χsvΛrsΛE
τψτΛχtuτE−tEMEsqrt{s}d^ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV 5.4 37

410 zΛ−r≥μEγψrEtμΛEzt−χd−rdEtψdΛρEoνηηsE√ψsψχEνχEtμΛEoEReEˇ�EPEˇ�Eâ��EdΛ≥−yEτψdΛEνχEMEsqrtE{s}EdE
]Q{τ−tμrτ{{Λ~}}ENEωωE≥ψρρνsνψχsEwνtμEh{shzSEJournalnofnHighnEnergynPhysicsQE2012QEWUVWQEV 5.4 37

409 sντνtsEψχEtμΛEωrψdu≥tνψχEψγEtμΛEst−χd−rdEτψdΛρEoνηηsE√ψsψχEνχEωωE≥ψρρνsνψχsE−tEMsqrt{s}EdE]NE{Λ~EwνtμE
tμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2011QE]VQEV 4.2 37

408 zΛ−r≥μEγψrEτ−ssνvΛE≥ψρψrΛdEs≥−ρ−rsEνχEγψurRξΛtEγνχ−ρEst−tΛsEνχEMsqrt{s}d]~τ√ψx{{Λ~}NEωrψtψχâ��ωrψtψχE
≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2011QE]VQEV 4.2 37

407 jμ−rηΛdRω−rtν≥ρΛEdνstrν√utνψχsE−tEρψwEtr−χsvΛrsΛEτψτΛχtuτEνχE mψrτuρ−aEsΛΛEtΛxt±´ {Λ~EνχtΛr−≥tνψχsE
τΛ−surΛdEwνtμEtμΛEh{shzEdΛtΛ≥tψrE−tEtμΛEsojSEEuropeannPhysicalnJournalnCQE2016QE][QEZUW 4.2 37

406 tΛ−surΛτΛχtEψγEtμΛEoνηηsE√ψsψχE≥ψuωρνχηEωrψωΛrtνΛsEνχEtμΛEoEReE——OEReEYâ��EdΛ≥−yE≥μ−χχΛρE−tEME
sqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2018QEWUV^QEV 5.4 36

405 zΛ−r≥μEγψrEdνrΛ≥tEω−νrEωrψdu≥tνψχEψγEtμΛEtψωEsqu−rπEνχE−ρρRμ−drψχν≥Eγνχ−ρEst−tΛsEνχEωrψtψχRωrψtψχE
≥ψρρνsνψχsE−tEMEsqrt{s}ENEdE^E{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2014QEWUVYQEV 5.4 36

404 tΛ−surΛτΛχtEψγEρψχηνtudνχ−ρEγρψwEdΛ≥ψrrΛρ−tνψχsEνχEw√Pw√E≥ψρρνsνψχsE−tE−χdEZSUWE{Λ~EwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2018QE]^QEVYW 4.2 35

403 tΛ−surΛτΛχtEψγEqu−rπψχνuτEωrψdu≥tνψχEνχEωrψtψχRρΛ−dE−χdEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2018QE]^QEV]V 4.2 35

402 tΛ−surΛτΛχtEψγEtμΛE≥μ−rηΛdRω−rtν≥ρΛEτuρtνωρν≥νtyEνχsνdΛEξΛtsEγrψτE mψrτuρ−aEsΛΛEtΛxt± mψrτuρ−aEsΛΛE
tΛxt±´ E≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QEXWW 4.2 35

401 tΛ−surΛτΛχtEψγEξΛtEγr−ητΛχt−tνψχEνχEw√Pw√E−χdE≥ψρρνsνψχsE−tE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrE−tEtμΛE
sojSEEuropeannPhysicalnJournalnCQE2017QE]]QEX]_ 4.2 35

400 zΛ−r≥μEγψrEsΛ≥ψχdEηΛχΛr−tνψχEs≥−ρ−rEρΛωtψqu−rπsEνχEωωE≥ψρρνsνψχsE−tEMsqrt{s}d]~τ√ψx{{Λ~}NEwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2012QE]WQEV 4.2 35

399 tΛ−surΛτΛχtEψγEtμΛE≥rψssRsΛ≥tνψχEγψrE‘E√ψsψχEωrψdu≥tνψχEνχE−ssψ≥ν−tνψχEwνtμE√RξΛtsEνχEωωE≥ψρρνsνψχsE
−tEMEsqrt{s}d]ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2013QEWUVXQEV 5.4 34

(2013-2017)
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398 h{shzEsΛ−r≥μEγψrE−EμΛ−vyEη−uηΛE√ψsψχEdΛ≥−yνχηEtψE−E≥μ−rηΛdEρΛωtψχE−χdE−EχΛutrνχψEνχEωωE≥ψρρνsνψχsE
−tEMsqrt{s}EdE]Eτ−tμrτ{{Λ~}NSEEuropeannPhysicalnJournalnCQE2012QE]WQEV 4.2 34

397 zΛ−r≥μEγψrEs−τΛRsνηχEtψωRqu−rπEωrψdu≥tνψχE−χdEγψurtμRηΛχΛr−tνψχEdψwχRtyωΛEqu−rπsEνχEωωE≥ψρρνsνψχsE
−tEMEsqrtE{s}EdE{]}b{tΛxt{{Λ~}}ENEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2012QEWUVWQEV 5.4 34

396 zΛ−r≥μEγψrEμΛ−vyEω−rtν≥ρΛsEdΛ≥−yνχηEνχtψEtψωRqu−rπEω−νrsEusνχηEρΛωtψχRωρusRξΛtsEΛvΛχtsEνχE
ωrψtψχRωrψtψχE≥ψρρνsνψχsE−tE´ EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2018QE]^QEZ[Z 4.2 34

395 wΛrγψrτ−χ≥ΛEψγEtμΛEh{shzEtr−≥πErΛ≥ψχstru≥tνψχE−ρηψrνtμτsEνχEdΛχsΛEΛχvνrψχτΛχtsEνχEsojEyuχEWSE
EuropeannPhysicalnJournalnCQE2017QE]]QE[]X 4.2 33

394 v√sΛrv−tνψχEψγEtμΛEˇ�MVEXkWNEzt−tΛEνχEΛPΛRReˇ�Pˇ�R˛‡ˇ�≥VE−tEilzpppSEPhysicalnReviewnLettersQE2015QEVVZQEUVV^UX 7.4 33

393 zΛ−r≥μEγψrE≥μ−rηΛdEoνηηsE√ψsψχsEνχEtμΛEoE´–EReEt√EdΛ≥−yE≥μ−χχΛρEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE{Λ~E
usνχηEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 33

392
zΛ−r≥μEγψrEtψωRsqu−rπEω−νrEωrψdu≥tνψχEνχEγνχ−ρEst−tΛsEwνtμEψχΛEρΛωtψχQEξΛtsQE−χdEτνssνχηEtr−χsvΛrsΛE
τψτΛχtuτEusνχηEX[Eγ√â��VEψγEMEsqrt{s}dVXENE{Λ~EωωE≥ψρρνsνψχEd−t−EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofn
HighnEnergynPhysicsQE2018QEWUV^QEV

5.4 33

391
zΛ−r≥μEγψrE≥μ−rηΛdEoνηηsE√ψsψχsEdΛ≥−yνχηEvν−Eo´–EReEˇ�´–˛‰ˇ�EνχEtμΛEˇ�PξΛtsE−χdEˇ�PρΛωtψχEγνχ−ρEst−tΛsEwνtμE
X[Eγ√â��VEψγEωωE≥ψρρνsνψχEd−t−ErΛ≥ψrdΛdE−tEMEsqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEΛxωΛrντΛχtSEJournalnofn
HighnEnergynPhysicsQE2018QEWUV^QEV

5.4 33

390 tΛ−surΛτΛχtEψγEtμΛEtψωEqu−rπEτ−ssEνχEtμΛE mψrτuρ−aEsΛΛEtΛxt±E−χdE mψrτuρ−aEsΛΛEtΛxt±E≥μ−χχΛρsE
usνχηE mψrτuρ−aEsΛΛEtΛxt±´  mψrτuρ−aEsΛΛEtΛxt±Eh{shzEd−t−SEEuropeannPhysicalnJournalnCQE2015QE]ZQEXXU 4.2 32

389 zΛ−r≥μEγψrEd−rπEτ−ttΛrEωrψdu≥ΛdEνχE−ssψ≥ν−tνψχEwνtμE√ψttψτEψrEtψωEqu−rπsEνχE´ {Λ~E≥ψρρνsνψχsEwνtμE
tμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2018QE]^QEV^ 4.2 32

388 ztudyEψγEqTˇ�EdΛ≥−yνχηEνχtψEˇ�ωωESEEuropeannPhysicalnJournalnCQE2008QEZXQEVZRWU 4.2 32

387
zΛ−r≥μEγψrEω−νrEωrψdu≥tνψχEψγEoνηηsE√ψsψχsEνχEtμΛEME√ψvΛrρνχΛ{√}√ψvΛrρνχΛ{√}ENEγνχ−ρEst−tΛEusνχηE
ωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergyn
PhysicsQE2019QEWUV_QEV

5.4 31

386 wrΛ≥νsνψχEtΛ−surΛτΛχtEψγEtμΛEΛ^{P}Λ^{R}Re˛�·{≥}^{P}˛� ψvΛrE´fl±·{≥}^{R}EjrψssEzΛ≥tνψχEuΛ−rE{μrΛsμψρdSE
PhysicalnReviewnLettersQE2018QEVWUQEVXWUUV 7.4 31

385 jψχstr−νχtsEψχEτΛdν−tψrR√−sΛdEd−rπEτ−ttΛrE−χdEs≥−ρ−rEd−rπEΛχΛrηyEτψdΛρsEusνχηEMEsqrt{s}ENEdEVXE{Λ~E
ωωE≥ψρρνsνψχEd−t−E≥ψρρΛ≥tΛdE√yEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2019QEWUV_QEV 5.4 31

384
tΛ−surΛτΛχtEψγEtμΛEωψρ−rνs−tνψχEψγE‘E√ψsψχsEωrψdu≥ΛdEwνtμEρ−rηΛEtr−χsvΛrsΛEτψτΛχtuτEνχEωωE
≥ψρρνsνψχsE−tEMsqrt{s}EdE]Eτ√ψx{{Λ~}NEwνtμEtμΛEh{shzEΛxωΛrντΛχtSEEuropeannPhysicalnJournalnCQE2012QE
]WQEV

4.2 31

383
kνγγΛrΛχtν−ρEtψωR−χtνtψωE≥rψssRsΛ≥tνψχEτΛ−surΛτΛχtsE−sE−Eγuχ≥tνψχEψγEψ√sΛrv−√ρΛsE≥ψχstru≥tΛdEγrψτE
γνχ−ρRst−tΛEω−rtν≥ρΛsEusνχηEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d]ENE{Λ~EνχEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighn
EnergynPhysicsQE2015QEWUVZQEV

5.4 31

382
tΛ−surΛτΛχtEψγEtμΛEωrψdu≥tνψχE−χdEρΛωtψχE≥μ−rηΛE−syττΛtryEψγE mψrτuρ−aEsΛΛEtΛxt±E√ψsψχsEνχE
w√Pw√E≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2015QE
]ZQEWX

4.2 31

381
zΛ−r≥μEγψrE≥ψχt−≥tEνχtΛr−≥tνψχsE−χdEρ−rηΛEΛxtr−EdντΛχsνψχsEνχEtμΛEdνρΛωtψχE≥μ−χχΛρEusνχηE
ωrψtψχRωrψtψχE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±´ ^´ {Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicaln
JournalnCQE2014QE]YQEXVXY

4.2 31
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380
zΛ−r≥μEγψrEstrψχηEωrψdu≥tνψχEψγEsuωΛrsyττΛtrν≥Eω−rtν≥ρΛsEνχEγνχ−ρEst−tΛsEwνtμEτνssνχηEtr−χsvΛrsΛE
τψτΛχtuτE−χdE−tEρΛ−stEtμrΛΛE√RξΛtsE−tEMEsqrt{s}EdE^ENE{Λ~EωrψtψχRωrψtψχE≥ψρρνsνψχsEwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2014QEWUVYQEV

5.4 31

379 hEsΛ−r≥μEγψrEγρ−vψurE≥μ−χηνχηEχΛutr−ρE≥urrΛχtsEνχEtψωRqu−rπEdΛ≥−ysEνχEωωE≥ψρρνsνψχEd−t−E≥ψρρΛ≥tΛdE
wνtμEtμΛEh{shzEdΛtΛ≥tψrE−tEMEsqrt{s}d]b{Λ~ENSEJournalnofnHighnEnergynPhysicsQE2012QEWUVWQEV 5.4 31

378
zΛ−r≥μEγψrEρνημtEs≥−ρ−rEtψωRqu−rπEω−νrEωrψdu≥tνψχEνχEγνχ−ρEst−tΛsEwνtμEtwψEρΛωtψχsEwνtμEtμΛEh{shzE
dΛtΛ≥tψrEνχEMsqrt{s}d]Eτ−tμrτ{{Λ~}NEωrψtψχâ��ωrψtψχE≥ψρρνsνψχsSEEuropeannPhysicalnJournalnCQE2012QE
]WQEV

4.2 31

377 pχ≥ρusνvΛEsΛ−r≥μEγψrEs−τΛRsνηχEdνρΛωtψχEsνηχ−turΛsEνχEωωE≥ψρρνsνψχsE−tEMEsqrtE{s}EdE]ENE{Λ~EwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2011QEWUVVQEV 5.4 31

376 tΛ−surΛτΛχtsEψγE√RξΛtEt−ηηνχηEΛγγν≥νΛχ≥yEwνtμEtμΛEh{shzEdΛtΛ≥tψrEusνχηEMEtψvΛrρνχΛ{t}ENEΛvΛχtsE−tEME
sqrt{s}dVXENE{Λ~SEJournalnofnHighnEnergynPhysicsQE2018QEWUV^QEV 5.4 31

375 zΛ−r≥μEγψrEtμνrdEηΛχΛr−tνψχEs≥−ρ−rEρΛωtψqu−rπsEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d]ENE{Λ~EwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2013QEWUVXQEV 5.4 30

374 zΛ−r≥μEγψrE−Es≥−ρ−rEω−rtχΛrEψγEtμΛEtψωEqu−rπEνχEtμΛEξΛtsEωρusEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEγνχ−ρE
st−tΛE−tEMEsqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2017QEWUV]QEV 5.4 30

373 tΛ−surΛτΛχtsEψγEγνdu≥ν−ρE−χdEdνγγΛrΛχtν−ρE≥rψssEsΛ≥tνψχsEγψrEoνηηsE√ψsψχEωrψdu≥tνψχEνχEtμΛE
dνωμψtψχEdΛ≥−yE≥μ−χχΛρE−tEMEsqrt{s}d^ENE{Λ~EwνtμEh{shzSEJournalnofnHighnEnergynPhysicsQE2014QEWUVYQEV 5.4 30

372 tΛ−surΛτΛχtEψγEtμΛE mψrτuρ−aEsΛΛEtΛxt±Eωrψdu≥tνψχE≥rψssEsΛ≥tνψχEνχEtμΛEt−uEPEξΛtsE≥μ−χχΛρEusνχηEtμΛE
h{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2013QE]XQEWXW^ 4.2 30

371
tΛ−surΛτΛχtsEψγEuχdΛrρyνχηRΛvΛχtEωrψωΛrtνΛsEusνχηEχΛutr−ρE−χdE≥μ−rηΛdEω−rtν≥ρΛsEνχEωωE≥ψρρνsνψχsE
−tEMsqrt{s}d_UUNEnΛ~E−χdEMsqrt{s}d]NE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrE−tEtμΛEsojSEEuropeannPhysicaln
JournalnCQE2011QE]VQEV

4.2 30

370 wΛrγψrτ−χ≥ΛEψγEΛρΛ≥trψχE−χdEωμψtψχEtrνηηΛrsEνχEh{shzEdurνχηEsojEyuχEWSEEuropeannPhysicalnJournaln
CQE2020QE^UQEV 4.2 30

369 zΛ−r≥μΛsEγψrEμΛ−vyEρψχηRρνvΛdE≥μ−rηΛdEω−rtν≥ρΛsEwνtμEtμΛEh{shzEdΛtΛ≥tψrEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE
−tEMEsqrt{s}d^ENE{Λ~SEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV 5.4 29

368 kΛsνηχEψγEτuρtνγuχ≥tνψχ−ρE−ρπ−ρνEνψχEdψωΛdEj−mWEuω≥ψχvΛrsνψχEχ−χψω−rtν≥ρΛsEγψrEsντuρt−χΛψusE
√νψντ−ηνχηE−χdEtμΛr−ωySEDaltonnTransactionsQE2014QEYXQEX^[VR]U 4.3 29

367
zΛ−r≥μEγψrEtμΛEdνrΛ≥tEωrψdu≥tνψχEψγE≥μ−rηνχψsQEχΛutr−ρνχψsE−χdEst−usEνχEγνχ−ρEst−tΛsEwνtμE−tEρΛ−stEtwψE
μ−drψχν≥−ρρyEdΛ≥−yνχηEt−usE−χdEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE{Λ~E
wνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2014QEWUVYQEV

5.4 29

366 yΛ≥ψχstru≥tνψχEψγEωrντ−ryEvΛrtν≥ΛsE−tEtμΛEh{shzEΛxωΛrντΛχtEνχEyuχEVEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tE
tμΛEsojSEEuropeannPhysicalnJournalnCQE2017QE]]QEXXW 4.2 29

365
zΛ−r≥μEγψrEω−νrEωrψdu≥tνψχEψγEμΛ−vyEvΛ≥tψrRρνπΛEqu−rπsEdΛ≥−yνχηEtψEμνημRωE{E‘E√ψsψχsE−χdE√Equ−rπsE
νχEtμΛEρΛωtψχRωρusRξΛtsEγνχ−ρEst−tΛEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSE
JournalnofnHighnEnergynPhysicsQE2017QEWUV]QEV

5.4 29

364
zΛ−r≥μEγψrEω−νrE−χdEsνχηρΛEωrψdu≥tνψχEψγEχΛwEμΛ−vyEqu−rπsEtμ−tEdΛ≥−yEtψE−E—E√ψsψχE−χdE−E
tμνrdRηΛχΛr−tνψχEqu−rπEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighn
EnergynPhysicsQE2014QEWUVYQEV

5.4 29

363 {wψRω−rtν≥ρΛEiψsΛRlνχstΛνχE≥ψrrΛρ−tνψχsEνχE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±EUS_E−χdE]E{Λ~EτΛ−surΛdE
wνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2015QE]ZQEY[[ 4.2 28

(2015-2014)
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362 hEsΛ−r≥μEγψrEω−νrRωrψdu≥ΛdErΛsψχ−χ≥ΛsEνχEγψurRξΛtEγνχ−ρEst−tΛsE−tEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeann
PhysicalnJournalnCQE2018QE]^QEWZU 4.2 28

361 yΛ≥ψχstru≥tνψχEψγEμ−drψχν≥EdΛ≥−yEωrψdu≥tsEψγEt−uEρΛωtψχsEwνtμEtμΛEh{shzEΛxωΛrντΛχtSEEuropeann
PhysicalnJournalnCQE2016QE][QEW_Z 4.2 28

360 zΛ−r≥μEγψrEsνχηρΛEtψωRqu−rπEωrψdu≥tνψχEvν−Eγρ−vψurR≥μ−χηνχηEχΛutr−ρE≥urrΛχtsE−tE^´ {Λ~EwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QEZZ 4.2 28

359
zΛ−r≥μEγψrEτνχντ−ρEsuωΛrsyττΛtrν≥Est−χd−rdEτψdΛρEoνηηsEiψsψχsE´ T´ E−χdEγψrE−E mψrτuρ−aEsΛΛEtΛxt±E
√ψsψχEνχEtμΛE mψrτuρ−aEsΛΛEtΛxt±Eγνχ−ρEst−tΛEωrψdu≥ΛdEνχE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±E{Λ~EwνtμE
tμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QEZ^Z

4.2 28

358
zΛ−r≥μEγψrEsuωΛrsyττΛtryEνχEγνχ−ρEst−tΛsEwνtμEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτE−χdEτuρtνωρΛE√RξΛtsEνχE
ωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergyn
PhysicsQE2018QEWUV^QEV

5.4 28

357
mνdu≥ν−ρQEtψt−ρE−χdEdνγγΛrΛχtν−ρE≥rψssRsΛ≥tνψχEτΛ−surΛτΛχtsEψγER≥μ−χχΛρEsνχηρΛEtψωRqu−rπEωrψdu≥tνψχE
νχE≥ψρρνsνψχsE−tE^´ {Λ~EusνχηEd−t−E≥ψρρΛ≥tΛdE√yEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2017QE
]]QEZXV

4.2 27

356 lvνdΛχ≥ΛEψγE−EyΛsψχ−χtEztru≥turΛEνχEtμΛEΛ^{P}Λ^{R}Reˇ�^{P}k^{U}k^{OR}EjrψssEzΛ≥tνψχE√ΛtwΛΛχEYSUZE
−χdEYS[U´ nΛ~SEPhysicalnReviewnLettersQE2019QEVWWQEVUWUUW 7.4 27

355 tΛ−surΛτΛχtEψγEtμΛEνχ≥ρusνvΛEξΛtE≥rψssRsΛ≥tνψχEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEMEsqrt{s}d]ENE{Λ~EusνχηE
YSZEγ√â��VEψγEd−t−EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV 5.4 27

354
zΛ−r≥μEγψrEω−νrEωrψdu≥tνψχEψγEvΛ≥tψrRρνπΛEtψωEqu−rπsEνχEΛvΛχtsEwνtμEψχΛEρΛωtψχQEξΛtsQE−χdEτνssνχηE
tr−χsvΛrsΛEτψτΛχtuτEνχEMEsqrt{s}dVXENE{Λ~EωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighn
EnergynPhysicsQE2017QEWUV]QEV

5.4 27

353 ztudyEψγEtμΛEr−rΛEdΛ≥−ysEψγE mψrτuρ−aEsΛΛEtΛxt±E−χdE mψrτuρ−aEsΛΛEtΛxt±EνχtψEτuψχEω−νrsEγrψτEd−t−E
≥ψρρΛ≥tΛdEdurνχηEtμΛEsojEyuχEVEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QEZVX 4.2 27

352 tΛ−surΛτΛχtEψγEtμΛEωμψtψχEνdΛχtνγν≥−tνψχEΛγγν≥νΛχ≥νΛsEwνtμEtμΛEh{shzEdΛtΛ≥tψrEusνχηEsojEyuχEWE
d−t−E≥ψρρΛ≥tΛdEνχEWUVZE−χdEWUV[SEEuropeannPhysicalnJournalnCQE2019QE]_QEV 4.2 26

351
zΛ−r≥μEγψrEμΛ−vyErΛsψχ−χ≥ΛsEdΛ≥−yνχηEνχtψE−E‘EψrE—E√ψsψχE−χdE−EoνηηsE√ψsψχEνχEγνχ−ρEst−tΛsEwνtμE
ρΛωtψχsE−χdE√RξΛtsEνχEX[Eγ√â��VEψγEMEsqrt{s}dVXENE{Λ~EωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofn
HighnEnergynPhysicsQE2018QEWUV^QEV

5.4 26

350 tΛ−surΛτΛχtEψγEˇ�E≥VE−χdEˇ�E≥WEωrψdu≥tνψχEwνtμEMEsqrt{s}ENEdE]E{Λ~EωωE≥ψρρνsνψχsE−tEh{shzSEJournalnofn
HighnEnergynPhysicsQE2014QEWUVYQEV 5.4 26

349
tΛ−surΛτΛχtsEψγEtμΛEωrψdu≥tνψχE≥rψssEsΛ≥tνψχEψγE−E mψrτuρ−aEsΛΛEtΛxt±E√ψsψχEνχE−ssψ≥ν−tνψχEwνtμE
ξΛtsEνχE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±´ {Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE
2017QE]]QEX[V

4.2 26

348 tΛ−surΛτΛχtEψγEdνγγΛrΛχtν−ρEωrψdu≥tνψχE≥rψssRsΛ≥tνψχsEγψrE−E—E√ψsψχEνχE−ssψ≥ν−tνψχEwνtμE√RξΛtsEνχE]E
{Λ~EωrψtψχRωrψtψχE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2014QEWUVYQEV 5.4 26

347 {ΛstEψγEjwEνχv−rν−χ≥ΛEνχEvΛ≥tψrR√ψsψχEγusνψχEωrψdu≥tνψχEψγEtμΛEoνηηsE√ψsψχEusνχηEtμΛEτΛtμψdEνχEtμΛE
dνt−uEdΛ≥−yE≥μ−χχΛρEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QE[Z^ 4.2 26

346 hτωρνtudΛEhχ−ρysνsEψγEtμΛEkΛ≥−ysE˛•^{L}Reˇ�^{P}ˇ�^{R}ˇ�^{U}E−χdE˛•^{L}Reˇ�^{U}ˇ�^{U}ˇ�^{U}SEPhysicalnReviewn
LettersQE2017QEVV^QEUVWUUV 7.4 25

345 lρΛ≥trψχE−χdEωμψtψχEΛχΛrηyE≥−ρν√r−tνψχEwνtμEtμΛEh{shzEdΛtΛ≥tψrEusνχηEWUVZâ��WUV[EsojE
ωrψtψχRωrψtψχE≥ψρρνsνψχEd−t−SEJournalnofnInstrumentationQE2019QEVYQEwUXUV]RwUXUV] 1 25

Shan Jin
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344 tuρtνR≥μ−χχΛρEsΛ−r≥μEγψrEsqu−rπsE−χdEηρuνχψsEνχE mψrτuρ−aEsΛΛEtΛxt±E≥ψρρνsνψχsEwνtμEtμΛEh{shzE
dΛtΛ≥tψrE−tEtμΛEsojSEEuropeannPhysicalnJournalnCQE2013QE]XQEWX[W 4.2 25

343 tΛ−surΛτΛχtEψγEνχ≥ρusνvΛE−χdEdνγγΛrΛχtν−ρE≥rψssEsΛ≥tνψχsEνχEtμΛEoEReE——EOEReEYâ��EdΛ≥−yE≥μ−χχΛρEνχEωωE
≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2017QEWUV]QEV 5.4 25

342 zΛ−r≥μEγψrE mψrτuρ−aEsΛΛEtΛxt±EdΛ≥−ysEνχE mψrτuρ−aEsΛΛEtΛxt±E≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±´ d´ ^´ {Λ~E
wνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2015QE]ZQEV[Z 4.2 25

341 zΛ−r≥μEγψrE√ψttψτEsqu−rπEω−νrEωrψdu≥tνψχEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±´ {Λ~E
wνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QEZY] 4.2 25

340 tΛ−surΛτΛχtEψγEtμΛEνχ≥ρusνvΛEνsψρ−tΛdEωrψτωtEωμψtψχE≥rψssEsΛ≥tνψχEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE
{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 25

339 tΛ−surΛτΛχtEψγEtμΛEtψωEqu−rπEτ−ssEνχEtμΛEMt√−r{t}rνημt−rrψwENEρΛωtψχPξΛtsE≥μ−χχΛρEγrψτEMsqrt{s}d^NE
{Λ~Eh{shzEd−t−E−χdE≥ψτ√νχ−tνψχEwνtμEωrΛvνψusErΛsuρtsSEEuropeannPhysicalnJournalnCQE2019QE]_QEV 4.2 24

338 v√sΛrv−tνψχEψγE−χEhχψτ−ρψusEsνχΛEzμ−ωΛEψγEtμΛE˛•^{L}ˇ�^{P}ˇ�^{R}Et−ssEzωΛ≥truτEχΛ−rEtμΛEωω ψvΛrE´fl±E
t−ssE{μrΛsμψρdEνχEqTˇ�Re˛‡˛•^{L}ˇ�^{P}ˇ�^{R}SEPhysicalnReviewnLettersQE2016QEVV]QEUYWUUW 7.4 24

337 tΛ−surΛτΛχtEψγEhzντutμ−ρEhsyττΛtrνΛsEνχEpχ≥ρusνvΛEjμ−rηΛdEkνωνψχEwrψdu≥tνψχEνχEΛ^{P}Λ^{R}E
hχχνμνρ−tνψχsE−tEsqrt s±dXS[ZEEnΛ~SEPhysicalnReviewnLettersQE2016QEVV[QEUYWUUV 7.4 24

336 tΛ−surΛτΛχtEψγEtμΛEdψu√ρΛRdνγγΛrΛχtν−ρEμνημRτ−ssEkrΛρρR–−χE≥rψssEsΛ≥tνψχEνχEωωE≥ψρρνsνψχsE−tEME
sqrt{s}d^ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 24

335 tΛ−surΛτΛχtEψγEtμΛEtψωEqu−rπEω−νrEωrψdu≥tνψχE≥μ−rηΛE−syττΛtryEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEME
sqrt{s}ENEdE]E{Λ~EusνχηEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2014QEWUVYQEV 5.4 24

334
tΛ−surΛτΛχtEψγEtμΛEωrψdu≥tνψχE≥rψssEsΛ≥tνψχEψγEωrψτωtEqTˇ�EτΛsψχsEνχE−ssψ≥ν−tνψχEwνtμE−E‘E´–E
√ψsψχEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}ENEdE]E{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE
2014QEWUVYQEV

5.4 24

333 tΛ−surΛτΛχtEψγEtμΛEdνγγΛrΛχtν−ρE≥rψssRsΛ≥tνψχEψγEiEPEτΛsψχEωrψdu≥tνψχEνχEωωE≥ψρρνsνψχsE−tEME
sqrt{s}d]ENE{Λ~E−tEh{shzSEJournalnofnHighnEnergynPhysicsQE2013QEWUVXQEV 5.4 24

332
zΛ−r≥μEγψrEtψωE−χdE√ψttψτEsqu−rπsEγrψτEηρuνχψEω−νrEωrψdu≥tνψχEνχEγνχ−ρEst−tΛsEwνtμEτνssνχηE
tr−χsvΛrsΛEΛχΛrηyE−χdE−tEρΛ−stEtμrΛΛE√RξΛtsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE
2012QE]WQEV

4.2 24

331 zΛ−r≥μEγψrEsνχηρΛEωrψdu≥tνψχEψγEvΛ≥tψrRρνπΛEqu−rπsEdΛ≥−yνχηEνχtψEνχE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛE
tΛxt±´ {Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QEYYW 4.2 24

330 zΛ−r≥μEγψrEtμΛEdνrΛ≥tEωrψdu≥tνψχEψγE≥μ−rηνχψsE−χdEχΛutr−ρνχψsEνχEγνχ−ρEst−tΛsEwνtμEt−uEρΛωtψχsEνχE
≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2018QE]^QEVZY 4.2 23

329 zΛ−r≥μEγψrEω−νrEωrψdu≥tνψχEψγEuωRtyωΛEvΛ≥tψrRρνπΛEqu−rπsE−χdEγψrEγψurRtψωRqu−rπEΛvΛχtsEνχEγνχ−ρE
st−tΛsEwνtμEτuρtνωρΛE√RξΛtsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2018QEWUV^QEV 5.4 23

328 mψrw−rdR√−≥πw−rdE≥ψrrΛρ−tνψχsE−χdE≥μ−rηΛdRω−rtν≥ρΛE−zντutμ−ρEdνstrν√utνψχsEνχEωωEνχtΛr−≥tνψχsE
usνχηEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2012QEWUVWQEV 5.4 23

327
zΛ−r≥μEγψrE−EχΛwEμΛ−vyEη−uηΛR√ψsψχErΛsψχ−χ≥ΛEdΛ≥−yνχηEνχtψE−EρΛωtψχE−χdEτνssνχηEtr−χsvΛrsΛE
τψτΛχtuτEνχEX[Eγ√EψγE≥ψρρνsνψχsE−tE´ {Λ~EwνtμEtμΛEh{shzEΛxωΛrντΛχtSEEuropeannPhysicalnJournalnCQE
2018QE]^QEYUV

4.2 23

(2018-2013)
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326
zΛ−r≥μEγψrEoνηηsE√ψsψχEω−νrEωrψdu≥tνψχEνχEtμΛEMEuωη−ττ−Euωη−ττ−E√ψvΛrρνχΛ{√}ENEγνχ−ρEst−tΛEwνtμE
VXE{Λ~EωωE≥ψρρνsνψχEd−t−E≥ψρρΛ≥tΛdE√yEtμΛEh{shzEΛxωΛrντΛχtSEJournalnofnHighnEnergynPhysicsQE2018QE
WUV^QEV

5.4 23

325 wrψτωtE−χdEχψχRωrψτωtE−χdEsuωωrΛssνψχE−tEμνημEtr−χsvΛrsΛEτψτΛχtuτEνχEw√Pw√E≥ψρρνsνψχsEwνtμE
tμΛEh{shzEΛxωΛrντΛχtSEEuropeannPhysicalnJournalnCQE2018QE]^QE][W 4.2 23

324
hEτΛ−surΛτΛχtEψγEtμΛE≥−ρψrντΛtΛrErΛsωψχsΛEtψEsνχηρΛEμ−drψχsE−χdEdΛtΛrτνχ−tνψχEψγEtμΛEξΛtEΛχΛrηyE
s≥−ρΛEuχ≥Λrt−νχtyEusνχηEsojEyuχRVER≥ψρρνsνψχEd−t−EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicaln
JournalnCQE2017QE]]QEW[

4.2 22

323
tΛ−surΛτΛχtEψγEtμΛEνχ≥ρusνvΛE≥rψssRsΛ≥tνψχsEψγEsνχηρΛEtψωRqu−rπE−χdEtψωR−χtνqu−rπEtR≥μ−χχΛρE
ωrψdu≥tνψχEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergyn
PhysicsQE2017QEWUV]QEV

5.4 22

322 zΛ−r≥μEγψrEμΛ−vyEρψχηRρνvΛdEτuρtνR≥μ−rηΛdEω−rtν≥ρΛsEνχE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±´ {Λ~EusνχηEtμΛE
h{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2015QE]ZQEX[W 4.2 22

321 zΛ−r≥μEγψrE‘E‘T‘E—ErΛsψχ−χ≥ΛEωrψdu≥tνψχEνχEâ��˛‰qqEγνχ−ρEst−tΛsEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE{Λ~E
wνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2018QEWUV^QEV 5.4 22

320 hEsΛ−r≥μEγψrEωrψτωtEρΛωtψχRξΛtsEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{τ−tμrτ{s}}d^ENE{Λ~EwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 22

319
zΛ−r≥μEγψrEsuωΛrsyττΛtryEνχEγνχ−ρEst−tΛsEwνtμEtwψEs−τΛRsνηχEψrEtμrΛΛEρΛωtψχsE−χdEξΛtsEusνχηEX[Eγ√â��VE
ψγEMEsqrt{s}dVXENE{Λ~EωωE≥ψρρνsνψχEd−t−EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2017QE
WUV]QEV

5.4 22

318 hEsΛ−r≥μEγψrEμνημRτ−ssErΛsψχ−χ≥ΛsEdΛ≥−yνχηEtψEˇ�Pˇ�â��EνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE{Λ~EwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV 5.4 22

317 zΛ−r≥μEγψrEμΛ−vyEρΛωtψχErΛsψχ−χ≥ΛsEdΛ≥−yνχηEtψE−E—E√ψsψχE−χdE−EρΛωtψχEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d^E
NE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV 5.4 22

316 zΛ−r≥μEγψrEoνηηsE√ψsψχEdΛ≥−ysEtψE√ΛyψχdRtμΛRzt−χd−rdRtψdΛρEρνημtE√ψsψχsEνχEγψurRρΛωtψχEΛvΛχtsE
wνtμEtμΛEh{shzEdΛtΛ≥tψrE−tEMEsqrt{s}dVXENE{Λ~SEJournalnofnHighnEnergynPhysicsQE2018QEWUV^QEV 5.4 22

315
zΛ−r≥μEγψrEμΛ−vyEt−ξψr−χ−EψrEkνr−≥EχΛutrνχψsE−χdErνημtRμ−χdΛdE‘Eη−uηΛE√ψsψχsEνχEγνχ−ρEst−tΛsEwνtμE
twψE≥μ−rηΛdEρΛωtψχsE−χdEtwψEξΛtsE−tEMEsqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighn
EnergynPhysicsQE2019QEWUV_QEV

5.4 21

314 zΛ−r≥μEγψrEνχvνsν√ρΛEω−rtν≥ρΛsEωrψdu≥ΛdEνχE−ssψ≥ν−tνψχEwνtμEsνχηρΛRtψωRqu−rπsEνχEωrψtψχRωrψtψχE
≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2015QE]ZQE]_ 4.2 21

313
tΛ−surΛτΛχtsEψγEγνdu≥ν−ρE≥rψssRsΛ≥tνψχsEγψrE mψrτuρ−aEsΛΛEtΛxt±Eωrψdu≥tνψχEwνtμEψχΛEψrEtwψE
−ddνtνψχ−ρERξΛtsEνχE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±d^E{Λ~´ usνχηEtμΛEh{shzEdΛtΛ≥tψrSEEuropeann
PhysicalnJournalnCQE2016QE][QEVV

4.2 21

312
tΛ−surΛτΛχtEψγEdνstrν√utνψχsEsΛχsνtνvΛEtψEtμΛEuχdΛrρyνχηEΛvΛχtEνχEνχ≥ρusνvΛE—R√ψsψχEωrψdu≥tνψχEνχE
 mψrτuρ−aEsΛΛEtΛxt±E≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±E{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicaln
JournalnCQE2014QE]YQEXV_Z

4.2 21

311 ztudyEψγEμ−rdEdψu√ρΛRω−rtψχEs≥−ttΛrνχηEνχEγψurRξΛtEΛvΛχtsEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d]ENE{Λ~EwνtμE
tμΛEh{shzEΛxωΛrντΛχtSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 21

310
zΛ−r≥μEγψrEμΛ−vyEχΛutr−ρEρΛωtψχsEνχEdΛ≥−ysEψγE‘E√ψsψχsEωrψdu≥ΛdEνχEVXE{Λ~EωωE≥ψρρνsνψχsEusνχηE
ωrψτωtE−χdEdνsωρ−≥ΛdEsνηχ−turΛsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2019QE
WUV_QEV

5.4 21

309 zΛ−r≥μEγψrEoνηηsE√ψsψχEω−νrEωrψdu≥tνψχEνχEtμΛE≥μ−χχΛρEusνχηE≥ψρρνsνψχEd−t−ErΛ≥ψrdΛdE−tE{Λ~EwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2018QE]^QEVUU] 4.2 21

Shan Jin
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308 zΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EνχEΛvΛχtsEwνtμEs−τΛR≥μ−rηΛEρΛωtψχsE−χdE√RξΛtsEνχEωωE≥ψρρνsνψχsE−tEME
sqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2018QEWUV^QEV 5.4 21

307 tΛ−surΛτΛχtEψγEtμΛE−zντutμ−ρE−χνsψtrψωyEψγE≥μ−rηΛdEω−rtν≥ρΛsEωrψdu≥ΛdEνχEdEZSUW´ {Λ~Ew√Pw√E
≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2018QE]^QE__] 4.2 21

306 zΛ−r≥μEγψrEdψu√ρyE≥μ−rηΛdEs≥−ρ−rE√ψsψχsEdΛ≥−yνχηEνχtψEs−τΛRsνηχE√ψsψχEω−νrsEwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2019QE]_QEZ^ 4.2 20

305 tΛ−surΛτΛχtEψγEtμΛE−χηuρ−rE≥ψΛγγν≥νΛχtsEνχE—R√ψsψχEΛvΛχtsEusνχηEΛρΛ≥trψχE−χdEτuψχEω−νrsEγrψτE
d−t−Et−πΛχE−tEMEsqrt{s}d^ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 20

304 zΛ−r≥μΛsEγψrEμΛ−vyEdν√ψsψχErΛsψχ−χ≥ΛsEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 20

303
tΛ−surΛτΛχtEψγEM‘^{ωτE}—NEωrψdu≥tνψχE≥rψssEsΛ≥tνψχsE−χdEη−uηΛE√ψsψχEωψρ−rνs−tνψχEνχEωωE
≥ψρρνsνψχsE−tEMsqrt{s}EdEVX~tΛxtE{{Λ~}NEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2019QE
]_QEV

4.2 20

302 zΛ−r≥μΛsEγψrEtμΛE—˛‡EdΛ≥−yEτψdΛEψγEtμΛEoνηηsE√ψsψχE−χdEγψrEχΛwEμνημRτ−ssErΛsψχ−χ≥ΛsEνχEωωE
≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2017QEWUV]QEV 5.4 20

301 zΛ−r≥μEγψrEχΛwErΛsψχ−χ≥ΛsEνχEτ−ssEdνstrν√utνψχsEψγEξΛtEω−νrsEusνχηEVX_Eγ√â��VEψγEωωE≥ψρρνsνψχsE−tEME
sqrt{τ−tμrτ{s}}ENEdEVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2020QEWUWUQEV 5.4 20

300 zΛ−r≥μEγψrEηρuνχψsEνχEΛvΛχtsEwνtμE−χEνsψρ−tΛdEρΛωtψχQEξΛtsE−χdEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτE−tE
 mψrτuρ−aEsΛΛEtΛxt±EdEVXE{ΛE~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QEZ[Z 4.2 20

299 tΛ−surΛτΛχtEψγEtμΛE√ψsψχEωψρ−rνs−tνψχEνχE mψrτuρ−aEsΛΛEtΛxt±EΛvΛχtsEγrψτE≥ψρρνsνψχsE−tE mψrτuρ−aE
sΛΛEtΛxt±EdE^E{Λ~EνχEtμΛEρΛωtψχ´ P´ ξΛtsE≥μ−χχΛρEwνtμEh{shzSEEuropeannPhysicalnJournalnCQE2017QE]]QEW[Y 4.2 19

298 v√sΛrv−tνψχEψγE˛�·{≥}^{P}Reχr·{z}^{U}ˇ�^{P}SEPhysicalnReviewnLettersQE2017QEVV^QEVVWUUV 7.4 19

297 wΛrγψrτ−χ≥ΛEψγEtψωRqu−rπE−χdEMv−rvΛ≥{‘}NR√ψsψχEt−ηηνχηEwνtμEh{shzEνχEyuχEWEψγEtμΛEsojSEEuropeann
PhysicalnJournalnCQE2019QE]_QEV 4.2 19

296 pτωrψvΛdEτΛ−surΛτΛχtEψγEtμΛE−√sψρutΛE√r−χ≥μνχηEγr−≥tνψχEψγEMk^{P}rνημt−rrψwE√−r{r}^UEτuE^{P}χuE
·{τuE}NSEEuropeannPhysicalnJournalnCQE2016QE][QEV 4.2 19

295 zΛ−r≥μEγψrEdνrΛ≥tEtψωEsqu−rπEω−νrEωrψdu≥tνψχEνχEγνχ−ρEst−tΛsEwνtμEtwψEρΛωtψχsEνχE{Λ~E≥ψρρνsνψχsEwνtμE
tμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2017QE]]QE^_^ 4.2 19

294 kΛtΛrτνχ−tνψχEψγEtμΛEstrψχηE≥ψuωρνχηE≥ψχst−χtEγrψτEtr−χsvΛrsΛEΛχΛrηyRΛχΛrηyE≥ψrrΛρ−tνψχsEνχE
τuρtνξΛtEΛvΛχtsE−tEusνχηEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2017QE]]QE^]W 4.2 19

293 v√sΛrv−tνψχE−χdEzωνχRw−rνtyEkΛtΛrτνχ−tνψχEψγEtμΛE’MV^XZNEνχEqTˇ�Re˛‡r·{z}^{U}r·{z}^{U}˛•SEPhysicaln
ReviewnLettersQE2015QEVVZQEU_V^UX 7.4 19

292 jμ−rηΛdRω−rtν≥ρΛEdνstrν√utνψχsEνχEνχtΛr−≥tνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±EτΛ−surΛdEwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QEYUX 4.2 19

291 tΛ−surΛτΛχtEψγEtμrΛΛRξΛtEωrψdu≥tνψχE≥rψssRsΛ≥tνψχsEνχE mψrτuρ−aEsΛΛEtΛxt±E≥ψρρνsνψχsE−tE]´  mψrτuρ−aE
sΛΛEtΛxt±E≥ΛχtrΛRψγRτ−ssEΛχΛrηyEusνχηEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2015QE]ZQEWW^ 4.2 18

(2015-2018)
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290 zΛ−r≥μEγψrEρψχηRρνvΛdEχΛutr−ρEω−rtν≥ρΛsEνχEωωE≥ψρρνsνψχsE−tEM{sqrt{s}}EdEVX~{tΛxtE{E{Λ~}}NEtμ−tEdΛ≥−yEνχtψE
dνsωρ−≥ΛdEμ−drψχν≥EξΛtsEνχEtμΛEh{shzE≥−ρψrντΛtΛrSEEuropeannPhysicalnJournalnCQE2019QE]_QEV 4.2 18

289 zΛ−r≥μΛsEγψrEtμνrdRηΛχΛr−tνψχEs≥−ρ−rEρΛωtψqu−rπsEνχEMEsqrt{s}ENEdEVXE{Λ~EωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2019QEWUV_QEV 5.4 18

288 tΛ−surΛτΛχtEψγEtμΛEuχdΛrρyνχηEΛvΛχtEνχEξΛtEΛvΛχtsEγrψτE]EMtΛxtE{{Λ~}NEωrψtψχâ��ωrψtψχE≥ψρρνsνψχsE
wνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2014QE]YQEV 4.2 18

287
tΛ−surΛτΛχtEψγEtμΛE≥Λχtr−ρνtyE−χdEωsΛudψr−ωνdνtyEdΛωΛχdΛχ≥ΛEψγEtμΛEνχtΛηr−tΛdEΛρρνωtν≥EγρψwEνχE
ρΛ−dRρΛ−dE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±´ {Λ~´ wνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE
2014QE]YQEW_^W

4.2 18

286 tΛ−surΛτΛχtEψγEtμΛEρψwRτ−ssEkrΛρρR–−χEdνγγΛrΛχtν−ρE≥rψssEsΛ≥tνψχE−tEMEsqrt{s}ENEdE]E{Λ~EusνχηEtμΛE
h{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2014QEWUVYQEV 5.4 18

285 tΛ−surΛτΛχtEψγEξΛtEsμ−ωΛsEνχEtψωRqu−rπEω−νrEΛvΛχtsE−tE mψrτuρ−aEsΛΛEtΛxt±EusνχηEtμΛEh{shzE
dΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2013QE]XQEW[][ 4.2 18

284 tΛ−surΛτΛχtEψγEtμΛEγψrw−rdR√−≥πw−rdE−syττΛtryEψγEΛρΛ≥trψχE−χdEτuψχEω−νrRωrψdu≥tνψχEνχEωωE
≥ψρρνsνψχsE−tEMEsqrt{s}d]ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV 5.4 18

283 zΛ−r≥μEγψrEγρ−vψurR≥μ−χηνχηEχΛutr−ρE≥urrΛχtEtψωEqu−rπEdΛ≥−ysEtEReEoqEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE
{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEVR[Z 5.4 18

282 zΛ−r≥μEγψrEτΛt−st−√ρΛEμΛ−vyE≥μ−rηΛdEω−rtν≥ρΛsEwνtμEρ−rηΛEνψχνs−tνψχEΛχΛrηyEρψssEνχE≥ψρρνsνψχsE−tE
 mψrτuρ−aEsΛΛEtΛxt±´ {Λ~EusνχηEtμΛEh{shzEΛxωΛrντΛχtSEEuropeannPhysicalnJournalnCQE2015QE]ZQEYU] 4.2 18

281 tΛ−surΛτΛχtEψγEΛvΛχtEsμ−ωΛsE−tEρ−rηΛEτψτΛχtuτEtr−χsγΛrEwνtμEtμΛEh{shzEdΛtΛ≥tψrEνχEωωE
≥ψρρνsνψχsE−tEMsqrt{τ−tμ√γ{s}}d]Eτ−tμrτ{{Λ~}NSEEuropeannPhysicalnJournalnCQE2012QE]WQEV 4.2 18

280
zΛ−r≥μEγψrE−χEΛx≥ΛssEψγEΛvΛχtsEwνtμE−χEνdΛχtν≥−ρEγρ−vψurEρΛωtψχEω−νrE−χdEsνηχνγν≥−χtEτνssνχηE
tr−χsvΛrsΛEτψτΛχtuτEνχEMsqrt{s}d]NE{Λ~Eωrψtψχâ��ωrψtψχE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSE
EuropeannPhysicalnJournalnCQE2011QE]VQEV

4.2 18

279
tΛ−surΛτΛχtEψγEtμΛE≥μ−rηΛE−syττΛtryEνχEtψωRqu−rπEω−νrEωrψdu≥tνψχEνχEtμΛEρΛωtψχRωρusRξΛtsEγνχ−ρE
st−tΛEνχE≥ψρρνsνψχEd−t−E−tE mψrτuρ−aEsΛΛEtΛxt±EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE
2016QE][QE^]

4.2 18

278 zΛ−r≥μΛsEγψrEμΛ−vyE——E−χdE—‘ErΛsψχ−χ≥ΛsEνχEtμΛEâ��â��qqE−χdE˛‰˛‰qqEγνχ−ρEst−tΛsEνχEωωE≥ψρρνsνψχsE−tEME
sqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2018QEWUV^QEV 5.4 17

277 tΛ−surΛτΛχtEψγEdνξΛtE≥rψssRsΛ≥tνψχsEνχEωωE≥ψρρνsνψχsE−tE]E{Λ~E≥ΛχtrΛRψγRτ−ssEΛχΛrηyEusνχηEtμΛE
h{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2014QEWUVYQEV 5.4 17

276 tΛ−surΛτΛχtEψγEωψρ−rνz−tνψχEνχEReEdΛ≥−ysEwνtμEtμΛEh{shzEdΛtΛ≥tψrEνχE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛE
tΛxt±SEEuropeannPhysicalnJournalnCQE2012QE]WQEWU[W 4.2 17

275
tΛ−surΛτΛχtsEψγEξΛtEvΛtψΛsE−χdE−zντutμ−ρEdΛ≥ψrrΛρ−tνψχsEνχEdνξΛtEΛvΛχtsEωrψdu≥ΛdEνχE mψrτuρ−aEsΛΛE
tΛxt±E≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±EusνχηEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2014QE
]YQEXVV]

4.2 17

274 v√sΛrv−tνψχEψγE˛•LReˇ�PEˇ�Eˇ�PEˇ�RE−χdE˛•LReˇ�Pˇ�REˇ�UEˇ�USEPhysicalnReviewnLettersQE2014QEVVWQEWZV^UV 7.4 17

273
zΛ−r≥μEγψrE−Es≥−ρ−rEω−rtχΛrEψγEtμΛEtψωEqu−rπEνχEtμΛE−ρρRμ−drψχν≥EMt{√−r{t}}NEωρusEτνssνχηEtr−χsvΛrsΛE
τψτΛχtuτEγνχ−ρEst−tΛE−tEMsqrt{s}dVXNE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE
2020QE^UQEV

4.2 17

Shan Jin

18



272
zΛ−r≥μEγψrEsuωΛrsyττΛtryEνχE−Eγνχ−ρEst−tΛE≥ψχt−νχνχηEtwψEωμψtψχsE−χdEτνssνχηEtr−χsvΛrsΛE
τψτΛχtuτEνχE mψrτuρ−aEsΛΛEtΛxt±´ d´ VX´ {Λ~E mψrτuρ−aEsΛΛEtΛxt±E≥ψρρνsνψχsE−tEtμΛEsojEusνχηEtμΛE
h{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QEZV]

4.2 17

271 tΛ−surΛτΛχtEψγEtμΛEir−χ≥μνχηEmr−≥tνψχEmψrEtμΛEzΛτνρΛωtψχν≥EkΛ≥−yEk^{UMPN}Reˇ�^{RMUN}˛…^{P}˛‰·{˛…}E−χdE
{ΛstEψγEsΛωtψχEmρ−vψrE}χνvΛrs−ρνtySEPhysicalnReviewnLettersQE2018QEVWVQEV]V^UX 7.4 17

270 wrΛ≥νsνψχEztudyEψγE˛•^{L}Re˛‡ˇ�^{P}ˇ�^{R}EkΛ≥−yEkyχ−τν≥sSEPhysicalnReviewnLettersQE2018QEVWUQEWYWUUX 7.4 17

269 pχEsνtuE≥−ρν√r−tνψχEψγEρ−rηΛRr−dνusEξΛtEΛχΛrηyE−χdEτ−ssEνχEVXE{Λ~Eωrψtψχâ��ωrψtψχE≥ψρρνsνψχsEwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2019QE]_QEV 4.2 16

268 k−rπEτ−ttΛrEνχtΛrωrΛt−tνψχsEψγEh{shzEsΛ−r≥μΛsEγψrEtμΛEΛρΛ≥trψwΛ−πEωrψdu≥tνψχEψγEsuωΛrsyττΛtrν≥E
ω−rtν≥ρΛsEνχEMEsqrt{s}d^ENE{Λ~EωrψtψχRωrψtψχE≥ψρρνsνψχsSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 16

267
zΛ−r≥μEγψrEtμΛEzt−χd−rdEtψdΛρEoνηηsE√ψsψχEdΛ≥−yνχηEνχtψEME√ψvΛrρνχΛ{√}ENEωrψdu≥ΛdEνχE−ssψ≥ν−tνψχE
wνtμEtψωEqu−rπsEdΛ≥−yνχηEμ−drψχν≥−ρρyEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSE
JournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV

5.4 16

266 pdΛχtνγν≥−tνψχE−χdErΛξΛ≥tνψχEψγEωνρΛRuωEξΛtsE−tEμνημEωsΛudψr−ωνdνtyEwνtμEtμΛEh{shzEdΛtΛ≥tψrSE
EuropeannPhysicalnJournalnCQE2017QE]]QEZ^U 4.2 16

265 tΛ−surΛτΛχtEψγEtμΛEkrΛρρR–−χEtrνωρΛRdνγγΛrΛχtν−ρE≥rψssEsΛ≥tνψχEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE{Λ~SE
JournalnofnHighnEnergynPhysicsQE2017QEWUV]QEV 5.4 16

264 zΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EνχEΛvΛχtsEwνtμEtμrΛΛEψrEτψrΛE≥μ−rηΛdEρΛωtψχsEνχEωωE≥ψρρνsνψχsE−tEME
sqrt{s}d^ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV 5.4 16

263 tΛ−surΛτΛχtEψγEtμΛEMEtψvΛrρνχΛ{t}‘ENE−χdEMEtψvΛrρνχΛ{t}—ENEωrψdu≥tνψχE≥rψssEsΛ≥tνψχsEνχEωωE≥ψρρνsνψχsE
−tEMEsqrt{s}d^ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV 5.4 16

262 tΛ−surΛτΛχtEψγEtμΛE≥μ−rηΛE−syττΛtryEνχEdνρΛωtψχν≥EdΛ≥−ysEψγEtψωEqu−rπEω−νrsEνχEωωE≥ψρρνsνψχsE−tEME
sqrt{s}d]ENE{Λ~EusνχηEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV 5.4 16

261
hEτΛ−surΛτΛχtEψγEtμΛEr−tνψEψγEtμΛEωrψdu≥tνψχE≥rψssEsΛ≥tνψχsEγψrE mψrτuρ−aEsΛΛEtΛxt±E−χdE mψrτuρ−aE
sΛΛEtΛxt±E√ψsψχsEνχE−ssψ≥ν−tνψχEwνtμEξΛtsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2014
QE]YQEXV[^

4.2 16

260 tΛ−surΛτΛχtEψγEtμΛEωrψdu≥tνψχE≥rψssRsΛ≥tνψχEψγEˇ�MWzNEReEqTˇ�MRe˛…EPE˛…Eâ��Nˇ�EPEˇ�Eâ��EνχEωωE≥ψρρνsνψχsE−tEME
sqrt{s}ENEdE]E{Λ~E−tEh{shzSEJournalnofnHighnEnergynPhysicsQE2014QEWUVYQEV 5.4 16

259 zΛ−r≥μEγψrE−χψτ−ρψusEωrψdu≥tνψχEψγEωrψτωtEρνπΛRsνηχEρΛωtψχEω−νrsE−tEMEsqrt{s}d]bτ−tμrτ{{Λ~}ENEwνtμE
tμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2012QEWUVWQEV 5.4 16

258 ztudνΛsEψγEtμΛEωΛrγψrτ−χ≥ΛEψγEtμΛEh{shzEdΛtΛ≥tψrEusνχηE≥ψsτν≥Rr−yEτuψχsSEEuropeannPhysicaln
JournalnCQE2011QE]VQEV 4.2 16

257 {μΛEωΛrγψrτ−χ≥ΛEψγEtμΛEξΛtEtrνηηΛrEγψrEtμΛEh{shzEdΛtΛ≥tψrEdurνχηEWUVVEd−t−Et−πνχηSEEuropeann
PhysicalnJournalnCQE2016QE][QEZW[ 4.2 16

256
zΛ−r≥μEγψrEtμΛEoνηηsE√ψsψχEωrψdu≥ΛdEνχE−ssψ≥ν−tνψχEwνtμE−E√ψsψχE−χdEdΛ≥−yνχηEtψEγψurERqu−rπsEvν−E
twψEsωνχRzΛrψEω−rtν≥ρΛsEνχE≥ψρρνsνψχsE−tEVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE
2016QE][QE[UZ

4.2 16

255
zΛ−r≥μEγψrEγρ−vψurR≥μ−χηνχηEχΛutr−ρE≥urrΛχtEtψωRqu−rπEdΛ≥−ysEtψE mψrτuρ−aEsΛΛEtΛxt±EνχE mψrτuρ−aE
sΛΛEtΛxt±E≥ψρρνsνψχEd−t−E≥ψρρΛ≥tΛdEwνtμEtμΛEh{shzEdΛtΛ≥tψrE−tE mψrτuρ−aEsΛΛEtΛxt±´ {Λ~SEEuropeann
PhysicalnJournalnCQE2016QE][QEVW

4.2 16

(2016-2016)

19



254 tΛ−surΛτΛχtEψγEγνdu≥ν−ρE−χdEdνγγΛrΛχtν−ρEM‘^P‘^RNEωrψdu≥tνψχE≥rψssRsΛ≥tνψχsE−tEMsqrt{s}dVXNE{Λ~E
wνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2019QE]_QEV 4.2 16

253
tΛ−surΛτΛχtEψγEγρψwEμ−rτψχν≥sE≥ψrrΛρ−tνψχsEwνtμEτΛ−χEtr−χsvΛrsΛEτψτΛχtuτEνχEρΛ−dâ��ρΛ−dE−χdE
ωrψtψχâ��ρΛ−dE≥ψρρνsνψχsE−tEMsqrt{s·{τ−tμrτ{uu}}}EdEZSUW~μ√ψxE{{Λ~}NEwνtμEtμΛEh{shzEdΛtΛ≥tψrSE
EuropeannPhysicalnJournalnCQE2019QE]_QEV

4.2 16

252
zΛ−r≥μEγψrEω−νrEωrψdu≥tνψχEψγEμΛ−vyEvΛ≥tψrRρνπΛEqu−rπsEdΛ≥−yνχηEνχtψEμνημRω{E‘E√ψsψχsE−χdEtψωE
qu−rπsEνχEtμΛEρΛωtψχRωρusRξΛtsEγνχ−ρEst−tΛEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2018QEWUV^QEV

5.4 16

251 jrψssEsΛ≥tνψχE−χdEoνηηsEτ−ssEτΛ−surΛτΛχtEwνtμEoνηηsstr−μρuχηE−tEtμΛEjlwjSEChinesenPhysicsnCQE
2017QEYVQEUWXUUX 2.2 15

250
zΛ−r≥μΛsEγψrEs≥−ρ−rEρΛωtψqu−rπsE−χdEdνγγΛrΛχtν−ρE≥rψssRsΛ≥tνψχEτΛ−surΛτΛχtsEνχEdνρΛωtψχâ��dνξΛtE
ΛvΛχtsEνχEωrψtψχâ��ωrψtψχE≥ψρρνsνψχsE−tE−E≥ΛχtrΛRψγRτ−ssEΛχΛrηyEψγEMv−rvΛ≥{sqrt{s}}NEdEVXE{Λ~EwνtμEtμΛE
h{shzEΛxωΛrντΛχtSEEuropeannPhysicalnJournalnCQE2019QE]_QEV

4.2 15

249 kΛtΛrτνχ−tνψχEψγEsωνχE−χdEω−rνtyEψγEtμΛEoνηηsE√ψsψχEνχEtμΛE mψrτuρ−aEsΛΛEtΛxt±EdΛ≥−yE≥μ−χχΛρEwνtμE
tμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2015QE]ZQEWXV 4.2 15

248 v√sΛrv−tνψχEψγE−·{U}^{U}M_^UNRγ·{U}M_^UNEtνxνχηSEPhysicalnReviewnLettersQE2018QEVWVQEUWWUUV 7.4 15

247 tΛ−surΛτΛχtEψγEtμΛEtψωEqu−rπE≥μ−rηΛEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d]ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSE
JournalnofnHighnEnergynPhysicsQE2013QEWUVXQEV 5.4 15

246
zΛ−r≥μEγψrEdνrΛ≥tE≥μ−rηνχψEωrψdu≥tνψχEνχE−χψτ−ρyRτΛdν−tΛdEsuωΛrsyττΛtryE√rΛ−πνχηEτψdΛρsE√−sΛdE
ψχE−Edνs−ωωΛ−rνχηRtr−≥πEsνηχ−turΛEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d]bτ−tμrτ{{Λ~}ENEwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2013QEWUVXQEV

5.4 15

245 tΛ−surΛτΛχtsEψγEˇ�MWzNE−χdE’MX^]WNEReEqTˇ�ˇ�EPEˇ�Eâ��Eωrψdu≥tνψχEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE{Λ~EwνtμE
tμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2017QEWUV]QEV 5.4 15

244
tΛ−surΛτΛχtEψγEωrψdu≥tνψχEwνtμEtμΛEμ−drψχν≥−ρρyEdΛ≥−yνχηE√ψsψχErΛ≥ψχstru≥tΛdE−sEψχΛEψrEtwψEξΛtsE
νχE≥ψρρνsνψχsE−tEwνtμEh{shzQE−χdE≥ψχstr−νχtsEψχE−χψτ−ρψusEη−uηΛE≥ψuωρνχηsSEEuropeannPhysicaln
JournalnCQE2017QE]]QEZ[X

4.2 15

243 kΛtΛrτνχ−tνψχEψγEtμΛEtψωRqu−rπEωψρΛEτ−ssEusνχηEMEtψvΛrρνχΛ{t}ENEPEVRξΛtEΛvΛχtsE≥ψρρΛ≥tΛdEwνtμEtμΛE
h{shzEΛxωΛrντΛχtEνχE]E{Λ~EωωE≥ψρρνsνψχsSEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV 5.4 15

242 jψχtrψρρ−√ρΛEsyχtμΛsνsEψγEndWvMjvXNW´•oWvgsνρν≥−â��mp{jEχ−χψω−rtν≥ρΛsEwνtμEsνzΛRdΛωΛχdΛχtEψωtν≥−ρE
−χdEτ−ηχΛtν≥ErΛsψχ−χ≥ΛEντ−ηνχηEωrψωΛrtνΛsSENewnJournalnofnChemistryQE2012QEX[QEWZ__ 3.6 15

241
zΛ−r≥μEγψr‘oωrψdu≥tνψχEwνtμE−EρνημtEoνηηsE√ψsψχEdΛ≥−yνχηEtψEωrψτωtEΛρΛ≥trψχRξΛtsEνχE
ωrψtψχâ��ωrψtψχE≥ψρρνsνψχsE−tEIsqrtE{s}d]IE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSENewnJournalnofnPhysicsQE2013QE
VZQEUYXUU_

2.9 15

240 zΛ−r≥μEγψrEdνωμψtψχEΛvΛχtsEwνtμEρ−rηΛEτνssνχηEtr−χsvΛrsΛEΛχΛrηyEwνtμEX[Eω√â��VEψγE]E{Λ~E
ωrψtψχâ��ωrψtψχE≥ψρρνsνψχEd−t−EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2011QE]VQEV 4.2 15

239 ztudyEψγEtμΛEk^{U}Rer^{R}˛…^{P}˛‰·{˛…}Ekyχ−τν≥sE−χdE{ΛstEψγEsΛωtψχEmρ−vψrE}χνvΛrs−ρνtyEwνtμE
k^{U}Rer^{R}â��^{P}˛‰·{â��}EkΛ≥−ysSEPhysicalnReviewnLettersQE2019QEVWWQEUVV^UY 7.4 15

238
zΛ−r≥μEγψrEd−rπEτ−ttΛrEνχEΛvΛχtsEwνtμE−Eμ−drψχν≥−ρρyEdΛ≥−yνχηEvΛ≥tψrE√ψsψχE−χdEτνssνχηEtr−χsvΛrsΛE
τψτΛχtuτEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergyn
PhysicsQE2018QEWUV^QEV

5.4 15

237
zΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EusνχηEtμΛEνχv−rν−χtEτ−ssEdνstrν√utνψχEψγEs−τΛRγρ−vψurEψωωψsνtΛRsνηχE
dνρΛωtψχEω−νrsEνχEΛvΛχtsEwνtμEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEνχE´ E≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSE
EuropeannPhysicalnJournalnCQE2018QE]^QE[WZ

4.2 15

Shan Jin
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236
tΛ−surΛτΛχtEψγEtμΛE mψrτuρ−aEsΛΛEtΛxt±E−χdE mψrτuρ−aEsΛΛEtΛxt±Eωrψdu≥tνψχE≥rψssEsΛ≥tνψχsEνχE
τuρtνρΛωtψχEγνχ−ρEst−tΛsEusνχηEXSWEγ√ mψrτuρ−aEsΛΛEtΛxt±EψγE mψrτuρ−aEsΛΛEtΛxt±E≥ψρρνsνψχsE−tE mψrτuρ−aE
sΛΛEtΛxt±EdEVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2017QE]]QEYU

4.2 14

235 tΛ−surΛτΛχtsEψγEΛρΛ≥trψwΛ−πE mψrτuρ−aEsΛΛEtΛxt±Eωrψdu≥tνψχE−χdE≥ψχstr−νχtsEψχE−χψτ−ρψusEη−uηΛE
≥ψuωρνχηsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2017QE]]QEY]Y 4.2 14

234 zΛ−r≥μEγψrEsνχηρΛEωrψdu≥tνψχEψγEvΛ≥tψrRρνπΛEqu−rπsEdΛ≥−yνχηEνχtψE‘√EνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}ENEdEVXE
{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2019QEWUV_QEV 5.4 14

233
tΛ−surΛτΛχtEψγEtμΛEMEtψvΛrρνχΛ{t}ENEωrψdu≥tνψχE≥rψssRsΛ≥tνψχE−sE−Eγuχ≥tνψχEψγEξΛtEτuρtνωρν≥νtyE−χdEξΛtE
tr−χsvΛrsΛEτψτΛχtuτEνχE]E{Λ~EωrψtψχRωrψtψχE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighn
EnergynPhysicsQE2015QEWUVZQEV

5.4 14

232 zΛ−r≥μEγψrEtμΛEωrψdu≥tνψχEψγEsνχηρΛEvΛ≥tψrRρνπΛE−χdEΛx≥νtΛdEqu−rπsEνχEtμΛE‘tEγνχ−ρEst−tΛEνχEωωE
≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 14

231
tΛ−surΛτΛχtEψγEtμΛEΛρΛ≥trψwΛ−πEωrψdu≥tνψχEψγEdνξΛtsEνχE−ssψ≥ν−tνψχEwνtμE−E—R√ψsψχE−χdE
dνstrν√utνψχsEsΛχsνtνvΛEtψEvΛ≥tψrE√ψsψχEγusνψχEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEMEsqrt{s}ENEdE^E{Λ~EusνχηE
tμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2014QEWUVYQEV

5.4 14

230 zΛ−r≥μEγψrEdΛ≥−ysEψγEstψωωΛdQEρψχηRρνvΛdEω−rtν≥ρΛsEγrψτE]E{Λ~EωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSE
EuropeannPhysicalnJournalnCQE2012QE]WQEV 4.2 14

229
zΛ−r≥μEγψrE≥μ−rηΛdEoνηηsE√ψsψχsEtμrψuημEtμΛEvνψρ−tνψχEψγEρΛωtψχEuχνvΛrs−ρνtyEνχEMEtψvΛrρνχΛ{t}ENE
ΛvΛχtsEusνχηEωωE≥ψρρνsνψχEd−t−E−tEMEsqrt{s}d]ENE{Λ~EwνtμEtμΛEh{shzEΛxωΛrντΛχtSEJournalnofnHighn
EnergynPhysicsQE2013QEWUVXQEV

5.4 14

228 ztudyEψγEM‘T—NoEωrψdu≥tνψχE−χdEoνηηsE√ψsψχE≥ψuωρνχηsEusνχηEoReE‘E‘EOEdΛ≥−ysEwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV 5.4 14

227 hEsΛ−r≥μEγψrE mψrτuρ−aEsΛΛEtΛxt±ErΛsψχ−χ≥ΛsEwνtμEtμΛEh{shzEdΛtΛ≥tψrEνχEWSUZEγ√EψγEωrψtψχRωrψtψχE
≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±SEEuropeannPhysicalnJournalnCQE2012QE]WQEWU^X 4.2 14

226 wΛrγψrτ−χ≥ΛEψγEtμΛEh{shzEdΛtΛ≥tψrEusνχηEγνrstE≥ψρρνsνψχEd−t−SEJournalnofnHighnEnergynPhysicsQE2010QE
WUVUQEV 5.4 14

225 hEstr−tΛηyEγψrE−EηΛχΛr−ρEsΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EusνχηEd−t−RdΛrνvΛdEsνηχ−ρErΛηνψχsE−χdEνtsE
−ωωρν≥−tνψχEwνtμνχEtμΛEh{shzEΛxωΛrντΛχtSEEuropeannPhysicalnJournalnCQE2019QE]_QEV 4.2 14

224
zΛ−r≥μEγψrEtμΛEoνηηsE√ψsψχEωrψdu≥ΛdEνχE−ssψ≥ν−tνψχEwνtμE−EvΛ≥tψrE√ψsψχE−χdEdΛ≥−yνχηEνχtψEtwψE
sωνχRzΛrψEω−rtν≥ρΛsEνχEtμΛEoEReE−−EReEY√E≥μ−χχΛρEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2018QEWUV^QEV

5.4 14

223
tΛ−surΛτΛχtsEψγEtψωRqu−rπEω−νrEdνγγΛrΛχtν−ρE≥rψssRsΛ≥tνψχsEνχEtμΛE mψrτuρ−aEsΛΛEtΛxt±E≥μ−χχΛρEνχE
≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±´ {Λ~EusνχηEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2017QE
]]QEW_W

4.2 13

222 zΛ−r≥μEγψrEtrν√ψsψχE mψrτuρ−aEsΛΛEtΛxt±Eωrψdu≥tνψχEνχE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±´  mψrτuρ−aEsΛΛE
tΛxt±EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2017QE]]QEVYV 4.2 13

221 zΛ−r≥μEγψrEtψωRqu−rπEdΛ≥−ysEtEReEoqEwνtμEX[Eγ√â��VEψγEωωE≥ψρρνsνψχEd−t−E−tEMEsqrt{s}ENEdEVXE{Λ~EwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2019QEWUV_QEV 5.4 13

220 v√sΛrv−tνψχEψγEtμΛEzνχηρyEj−√ν√√ψRzuωωrΛssΛdEkΛ≥−yEk^{P}Reˇ�ˇ�^{P}E−χdElvνdΛχ≥ΛEγψrEk^{U}Reˇ�ˇ�^{U}SE
PhysicalnReviewnLettersQE2016QEVV[QEU^WUUV 7.4 13

219
tΛ−surΛτΛχtEψγEγνdu≥ν−ρEdνγγΛrΛχtν−ρE≥rψssEsΛ≥tνψχsEψγEηρuψχRγusνψχEωrψdu≥tνψχEψγEoνηηsE√ψsψχsE
dΛ≥−yνχηEtψE‘‘EOReΛ˛‰˛…˛‰EwνtμEtμΛEh{shzEdΛtΛ≥tψrE−tEMEsqrt{s}d^ENE{Λ~SEJournalnofnHighnEnergynPhysicsQE
2016QEWUV[QEV

5.4 13

(2016-2017)
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218 zΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EνχEΛvΛχtsEwνtμE−EωμψtψχE−χdEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEνχEωωE
≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 13

217 pdΛχtνγν≥−tνψχEψγEμνημEtr−χsvΛrsΛEτψτΛχtuτEtψωEqu−rπsEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE{Λ~EwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 13

216
hddΛχduτEtψEâ��tΛ−surΛτΛχtEψγEtμΛEMt√−r{t}NEωrψdu≥tνψχE≥rψssRsΛ≥tνψχEusνχηEMΛτuENEΛvΛχtsEwνtμE
√Rt−ηηΛdEξΛtsEνχEωωE≥ψρρνsνψχsE−tEMsqrt{s}NEdE]E−χdE^EMQτ−tμrτ{{Λ~}NEwνtμEtμΛEh{shzEdΛtΛ≥tψrâ��SE
EuropeannPhysicalnJournalnCQE2016QE][QEV

4.2 13

215 ztudyEψγEtμΛE mψrτuρ−aEsΛΛEtΛxt±E−χdE mψrτuρ−aEsΛΛEtΛxt±EdΛ≥−ysEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeann
PhysicalnJournalnCQE2016QE][QEY 4.2 13

214 zΛ−r≥μEγψrEsuωΛrsyττΛtryEνχEΛvΛχtsEwνtμE√Rt−ηηΛdEξΛtsE−χdEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEνχEωωE
≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2017QEWUV]QEV 5.4 13

213 mrΛΛzΛψutE≥ψχ≥ΛωtE−χdEdyχ−τν≥−ρEtr−χsωψrtEτψdΛρEνχEνχtΛrτΛdν−tΛRΛχΛrηyEμΛ−vyRνψχErΛ−≥tνψχsSE
PhysicalnReviewnCQE2015QE_WQE 2.7 13

212
zΛ−r≥μEγψrEyRω−rνtyRvνψρ−tνχηEsuωΛrsyττΛtryEνχEΛvΛχtsEwνtμEγψurEψrEτψrΛEρΛωtψχsEνχEME
sqrt{s}d]bτ−tμrτ{{Λ~}ENEωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2012QE
WUVWQEV

5.4 13

211
zΛ−r≥μEγψrE−χψτ−ρyRτΛdν−tΛdEsuωΛrsyττΛtryE√rΛ−πνχηEwνtμEtμΛEh{shzEdΛtΛ≥tψrE√−sΛdEψχE−E
dνs−ωωΛ−rνχηRtr−≥πEsνηχ−turΛEνχEωωE≥ψρρνsνψχsE−tEMsqrt{s}EdE]~τ−tμrτ{{Λ~}NSEEuropeannPhysicaln
JournalnCQE2012QE]WQEV

4.2 13

210 zΛ−r≥μEγψrE−EγΛrτνψωμψ√ν≥EoνηηsE√ψsψχEνχEtμΛEdνωμψtψχEdΛ≥−yE≥μ−χχΛρEwνtμEtμΛEh{shzEdΛtΛ≥tψrSE
EuropeannPhysicalnJournalnCQE2012QE]WQEV 4.2 13

209 ztudyEψγEqTˇ�Reˇ�ωω´flE−tEilzpppSEPhysicalnReviewnDQE2013QE^]QE 4.9 13

208 zΛ−r≥μEγψrE−EμΛ−vyEχΛutr−ρEω−rtν≥ρΛEdΛ≥−yνχηEνχtψE−χEΛρΛ≥trψχE−χdE−EτuψχEusνχηEVEγ√â��VEψγEh{shzE
d−t−SEEuropeannPhysicalnJournalnCQE2011QE]VQEV 4.2 13

207 mρu≥tu−tνψχsEψγE−χνsψtrψων≥EγρψwEνχEw√Pw√E≥ψρρνsνψχsE−tEMEsqrt{{τ−tμrτ{s}}·{τ−tμrτ{uu}}}ENEdEZSUWE
{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2020QEWUWUQEV 5.4 13

206
zΛ−r≥μEγψrEdνrΛ≥tEωrψdu≥tνψχEψγEΛρΛ≥trψwΛ−πνχψsEνχEγνχ−ρEst−tΛsEwνtμEψχΛEρΛωtψχQEτνssνχηEtr−χsvΛrsΛE
τψτΛχtuτE−χdE−EoνηηsE√ψsψχEdΛ≥−yνχηEνχtψEtwψE√RξΛtsEνχEMωωNE≥ψρρνsνψχsE−tEMsqrt{s}dVXNE{Λ~EwνtμE
tμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2020QE^UQEV

4.2 13

205 tuψχErΛ≥ψχstru≥tνψχE−χdEνdΛχtνγν≥−tνψχEΛγγν≥νΛχ≥yEνχEh{shzEusνχηEtμΛEγuρρEyuχEWEωωE≥ψρρνsνψχEd−t−EsΛtE
−tEMsqrt{s}dVXNE{Λ~SEEuropeannPhysicalnJournalnCQE2021QE^VQEV 4.2 13

204 tΛ−surΛτΛχtEψγEzνχηρyEj−√ν√√ψEzuωωrΛssΛdEkΛ≥−ysE˛�·{≥}^{P}Reωˇ�^{P}ˇ�^{R}E−χdE˛�·{≥}^{P}Reωr^{P}r^{R}SE
PhysicalnReviewnLettersQE2016QEVV]QEWXWUUW 7.4 13

203
tΛ−surΛτΛχtsEψγEtψωRqu−rπEω−νrEdνγγΛrΛχtν−ρE−χdEdψu√ρΛRdνγγΛrΛχtν−ρE≥rψssRsΛ≥tνψχsEνχEtμΛEMΛρρENPξΛtsE
≥μ−χχΛρEwνtμEωωE≥ψρρνsνψχsE−tEMsqrt{s}dVXNE{Λ~EusνχηEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnC
QE2019QE]_QEV

4.2 13

202 vωΛr−tνψχE−χdEωΛrγψrτ−χ≥ΛEψγEtμΛEh{shzE{νρΛEj−ρψrντΛtΛrEνχEyuχ´ VSEEuropeannPhysicalnJournalnCQE
2018QE]^QE_^] 4.2 13

201 tΛ−surΛτΛχtsEψγE‘E−χdE—E√ψsψχEωrψdu≥tνψχEνχEωωE≥ψρρνsνψχsE−tEMsqrt{s}dZSUWNE{Λ~EwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2019QE]_QEV 4.2 12

Shan Jin

22



200 tΛ−surΛτΛχtEψγEtμΛEkyχ−τν≥sEψγEtμΛEkΛ≥−ysEk·{s}^{P}Re˛•^{MLN}Λ^{P}˛‰·{Λ}SEPhysicalnReviewnLettersQE
2019QEVWWQEVWV^UV 7.4 12

199
tΛ−surΛτΛχtEψγEtμΛE‘E‘EPE‘E—E≥rψssEsΛ≥tνψχE−χdEρντνtsEψχE−χψτ−ρψusEtrνωρΛEη−uηΛE≥ψuωρνχηsEusνχηE
γνχ−ρEst−tΛsEwνtμEψχΛEρΛωtψχQEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτQE−χdEtwψEξΛtsEwνtμEtμΛEh{shzEdΛtΛ≥tψrE
−tEMEsqrt{s}d]ENE{Λ~SEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV

5.4 12

198 oνηηsE√ψsψχEωrψdu≥tνψχE≥rψssRsΛ≥tνψχEτΛ−surΛτΛχtsE−χdEtμΛνrElm{EνχtΛrωrΛt−tνψχEνχEtμΛEMYΛρρENE
dΛ≥−yE≥μ−χχΛρE−tEMsqrt{s}dNVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2020QE^UQEV 4.2 12

197 zΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EwνtμEωμψtψχPξΛtEΛvΛχtsEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE{Λ~E
wνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 12

196 tΛ−surΛτΛχtEψγEtμΛEωrψdu≥tνψχE≥rψssRsΛ≥tνψχEψγE−EsνχηρΛEtψωEqu−rπEνχE−ssψ≥ν−tνψχEwνtμE−E‘E√ψsψχE−tE
^E{Λ~EwνtμEtμΛEh{shzEΛxωΛrντΛχtSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 12

195 zΛ−r≥μEγψrEstrψχηEηr−vνtyEνχEτuρtνξΛtEγνχ−ρEst−tΛsEωrψdu≥ΛdEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE{Λ~EusνχηE
tμΛEh{shzEdΛtΛ≥tψrE−tEtμΛEsojSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 12

194 wrψ√νχηEρΛωtψχEγρ−vψurEvνψρ−tνψχEvν−EχΛutrνχψρΛssE mψrτuρ−aEsΛΛEtΛxt±EdΛ≥−ysEwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QEWXW 4.2 12

193
zΛ−r≥μEγψrE−χψτ−ρψusE≥ψuωρνχηsEνχEtμΛE‘Et√EvΛrtΛxEγrψτEtμΛEτΛ−surΛτΛχtEψγEdψu√ρΛEdνγγΛrΛχtν−ρE
−χηuρ−rEdΛ≥−yEr−tΛsEψγEsνχηρΛEtψωEqu−rπsEωrψdu≥ΛdEνχEtμΛEtR≥μ−χχΛρEwνtμEtμΛEh{shzEdΛtΛ≥tψrSE
JournalnofnHighnEnergynPhysicsQE2016QEWUV[QEVRY[

5.4 12

192 tΛ−surΛτΛχtEψγEνχ≥ρusνvΛEξΛtE−χdEdνξΛtE≥rψssRsΛ≥tνψχsEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE
{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2018QEWUV^QEV 5.4 12

191 zΛ−r≥μEγψrEoνηηsE√ψsψχEω−νrEωrψdu≥tνψχEνχEtμΛE‘‘MON‘‘MONEdΛ≥−yE≥μ−χχΛρEusνχηEh{shzEd−t−E
rΛ≥ψrdΛdE−tEMEsqrt{τ−tμrτ{s}}ENEdEVXE{Λ~SEJournalnofnHighnEnergynPhysicsQE2019QEWUV_QEV 5.4 12

190
{μΛEdνγγΛrΛχtν−ρEωrψdu≥tνψχE≥rψssEsΛ≥tνψχEψγEtμΛE mψrτuρ−aEsΛΛEtΛxt±MVUWUNEτΛsψχEνχE mψrτuρ−aEsΛΛE
tΛxt±EdE]´ {Λ~E mψrτuρ−aEsΛΛEtΛxt±E≥ψρρνsνψχsEτΛ−surΛdEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicaln
JournalnCQE2014QE]YQEW^_Z

4.2 12

189 tΛ−surΛτΛχtEψγEtμΛEνχ≥ρusνvΛEξΛtE≥rψssRsΛ≥tνψχsEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE{Λ~EwνtμE
tμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2017QEWUV]QEV 5.4 12

188 tΛ−surΛτΛχtsEψγEtψωRqu−rπEω−νrEdνγγΛrΛχtν−ρE≥rψssRsΛ≥tνψχsEνχEtμΛEρΛωtψχPξΛtsE≥μ−χχΛρEνχEωωE
≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE{Λ~EusνχηEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2017QEWUV]QEV 5.4 12

187 zΛ−r≥μEγψrEtψωEqu−rπEdΛ≥−ysEtEReEqoQEwνtμEoEReE˛‡˛‡QEνχEMEsqrt{s}dVXENE{Λ~EωωE≥ψρρνsνψχsEusνχηEtμΛEh{shzE
dΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2017QEWUV]QEV 5.4 12

186 tΛ−surΛτΛχtsEψγEtψωEqu−rπEsωνχEψ√sΛrv−√ρΛsEνχEMEtψvΛrρνχΛ{t}ENEΛvΛχtsEusνχηEdνρΛωtψχEγνχ−ρEst−tΛsEνχEME
sqrt{s}d^ENE{Λ~EωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2017QEWUV]QEV 5.4 12

185 tΛ−surΛτΛχtEψγEtμΛEγρ−vψurE≥ψτωψsνtνψχEψγEdνξΛtEΛvΛχtsEνχEωωE≥ψρρνsνψχsE−tEMsqrt{s}d]Eτ√ψx{{Λ~}NE
wνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2013QE]XQEV 4.2 12

184 tΛ−surΛτΛχtEψγEtμΛEtψωRqu−rπEτ−ssEνχEMEtψvΛrρνχΛ{t}ENEPEVRξΛtEΛvΛχtsE≥ψρρΛ≥tΛdEwνtμEtμΛEh{shzE
dΛtΛ≥tψrEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}ENEdE^E{Λ~SEJournalnofnHighnEnergynPhysicsQE2019QEWUV_QEV 5.4 12

183 tΛ−surΛτΛχtEψγEtμΛE≥rψssRsΛ≥tνψχE−χdE≥μ−rηΛE−syττΛtryEψγE‘E√ψsψχsEωrψdu≥ΛdEνχEωrψtψχâ��ωrψtψχE
≥ψρρνsνψχsE−tEMsqrt{s}d^~tΛxtE{{Λ~}NEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2019QE]_QEV 4.2 11

(2019-2019)

23



182 kνrΛ≥tEtψωRqu−rπEdΛ≥−yEwνdtμEτΛ−surΛτΛχtEνχEtμΛEρΛωtψχPξΛtsE≥μ−χχΛρE−tEwνtμEtμΛEh{shzE
ΛxωΛrντΛχtSEEuropeannPhysicalnJournalnCQE2018QE]^QEVW_ 4.2 11

181 pdΛχtνγν≥−tνψχEψγE√ψψstΛdEoνηηsE√ψsψχsEdΛ≥−yνχηEνχtψE√Rqu−rπEω−νrsEwνtμEtμΛEh{shzEdΛtΛ≥tψrE−tE
VX´ IItΛxtE{{Λ~}IISEEuropeannPhysicalnJournalnCQE2019QE]_QE 4.2 11

180 tΛ−surΛτΛχtEψγEρΛωtψχEdνγγΛrΛχtν−ρEdνstrν√utνψχsE−χdEtμΛEtψωEqu−rπEτ−ssEνχEωrψdu≥tνψχEνχE≥ψρρνsνψχsE
−tE´ {Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2017QE]]QE^UY 4.2 11

179 wrψ√νχηEtμΛE‘Et√EvΛrtΛxEstru≥turΛEνχEtR≥μ−χχΛρEsνχηρΛRtψωRqu−rπEωrψdu≥tνψχE−χdEdΛ≥−yEνχEωωE
≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2017QEWUV]QEV 5.4 11

178 ztudyEψγE−χdEωrψdu≥tνψχEνχE≥ψρρνsνψχsE−tE−χdEsΛ−r≥μEγψrE−χψτ−ρψusEqu−rtν≥Eη−uηΛE≥ψuωρνχηsEwνtμEtμΛE
h{shzEΛxωΛrντΛχtSEEuropeannPhysicalnJournalnCQE2017QE]]QE[Y[ 4.2 11

177 tΛ−surΛτΛχtsEψγEtμΛEωsΛudψr−ωνdνtyEdΛωΛχdΛχ≥ΛEψγEtμΛEtψt−ρEtr−χsvΛrsΛEΛχΛrηyEνχEωrψtψχRωrψtψχE
≥ψρρνsνψχsE−tEMEsqrt{s}d]ENE{Λ~EwνtμEh{shzSEJournalnofnHighnEnergynPhysicsQE2012QEWUVWQEV 5.4 11

176
zΛ−r≥μEγψrEsuωΛrsyττΛtryEνχEΛvΛχtsEwνtμEρ−rηΛEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτQEξΛtsQE−χdE−tEρΛ−stE
ψχΛEt−uEρΛωtψχEνχE]E{Λ~EωrψtψχRωrψtψχE≥ψρρνsνψχEd−t−EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicaln
JournalnCQE2012QE]WQEV

4.2 11

175 tΛ−surΛτΛχtEψγE‘˛‡E−χdE—˛‡Eωrψdu≥tνψχEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEMEsqrtE{s}EdE]ENE{Λ~EwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2011QEWUVVQEV 5.4 11

174 lxωΛrντΛχt−ρEstudνΛsEψγEtμΛEˇ�Pˇ�Rˇ�Pˇ�Rˇ�UQErPrRˇ�Pˇ�Rˇ�UE−χdEωωEˇ�Pˇ�Rˇ�UEγνχ−ρEst−tΛsEωrψdu≥ΛdEνχEΛPΛRE
−χχνμνρ−tνψχE−tEMsqrt{s}dEXS]]XNE−χdEXS[ZUEnΛ~SEEuropeannPhysicalnJournalnCQE2007QEZWQE^UZR^VV 4.2 11

173 l’wlyptlu{hsEyl~pl‘EvmEul‘Eylz}s{zEvuEohkyvuEzwlj{yvzjvw–SEInternationalnJournalnofn
ModernnPhysicsnAQE2005QEWUQEZVYZRZVZZ 1.2 11

172 qΛtEΛχΛrηyEs≥−ρΛE−χdErΛsψρutνψχEτΛ−surΛdEνχEωrψtψχâ��ωrψtψχE≥ψρρνsνψχsE−tEMsqrt{s}dVXNE{Λ~EwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2021QE^VQEV 4.2 11

171 tΛ−surΛτΛχtEψγEtμΛE≥rψssRsΛ≥tνψχEγψrEωrψdu≥νχηE−E‘E√ψsψχEνχE−ssψ≥ν−tνψχEwνtμE−EsνχηρΛEtψωEqu−rπEνχE
ωωE≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE{Λ~EwνtμEh{shzSEJournalnofnHighnEnergynPhysicsQE2018QEWUV^QEV 5.4 10

170 hEsΛ−r≥μEγψrEtψωEsqu−rπsEwνtμEyRω−rνtyRvνψρ−tνχηEdΛ≥−ysEtψE−ρρRμ−drψχν≥Eγνχ−ρEst−tΛsEwνtμEtμΛEh{shzE
dΛtΛ≥tψrEνχEMEsqrt{s}d^ENE{Λ~EωrψtψχRωrψtψχE≥ψρρνsνψχsSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 10

169 tΛ−surΛτΛχtEψγEtμΛEjwRvνψρ−tνχηEωμ−sΛEfEsE−χdEtμΛEiEUEsEτΛsψχEdΛ≥−yEwνdtμEdνγγΛrΛχ≥ΛEwνtμEiEUEsE
EReEqTˇ�fEdΛ≥−ysEνχEh{shzSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 10

168 zΛ−r≥μEγψrEdν√ψsψχErΛsψχ−χ≥ΛsEνχEμ−drψχν≥Eγνχ−ρEst−tΛsEνχEVX_Eγ√â��VEψγEωωE≥ψρρνsνψχsE−tEMEsqrt{s}ENEdEVXE
{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2019QEWUV_QEV 5.4 10

167 zΛ−r≥μEγψrEρΛωtψχEγρ−vψurEvνψρ−tνψχEνχEtμΛE≥ψχtνχuuτEwνtμEtμΛEh{shzEdΛtΛ≥tψrEνχE mψrτuρ−aEsΛΛEtΛxt±E
≥ψρρνsνψχsE−tEtμΛEsojSEEuropeannPhysicalnJournalnCQE2012QE]WQEWUYU 4.2 10

166
tΛ−surΛτΛχtEψγEdΛtΛ≥tψrR≥ψrrΛ≥tΛdEψ√sΛrv−√ρΛsEsΛχsνtνvΛEtψEtμΛE−χψτ−ρψusEωrψdu≥tνψχEψγEΛvΛχtsE
wνtμEξΛtsE−χdEρ−rηΛEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEνχE≥ψρρνsνψχsE−tE´ {Λ~EusνχηEtμΛEh{shzEdΛtΛ≥tψrSE
EuropeannPhysicalnJournalnCQE2017QE]]QE][Z

4.2 10

165 tΛ−surΛτΛχtEψγEνχ≥ρusνvΛEtwψRω−rtν≥ρΛE−χηuρ−rE≥ψrrΛρ−tνψχsEνχEωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrE
−tEtμΛEsojSEJournalnofnHighnEnergynPhysicsQE2012QEWUVWQEV 5.4 10
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164
tΛ−surΛτΛχtEψγEtμΛE——Eωrψdu≥tνψχE≥rψssEsΛ≥tνψχEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE{Λ~E
usνχηEtμΛE——EReEâ��â�� â��Pâ��fâ��â��fPE−χdEME——tψE{Λρρ}^{R}{Λρρ}^{P}χuEψvΛrρνχΛ{χu}ENEdΛ≥−yE≥μ−χχΛρsEwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2017QEWUV]QEV

5.4 9

163
tΛ−surΛτΛχtEψγE≥μ−rηΛdRω−rtν≥ρΛEdνstrν√utνψχsEsΛχsνtνvΛEtψEtμΛEuχdΛrρyνχηEΛvΛχtEνχEMEsqrt{s}dVXENE
{Λ~EωrψtψχRωrψtψχE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrE−tEtμΛEsojSEJournalnofnHighnEnergynPhysicsQE
2017QEWUV]QEV

5.4 9

162
zΛ−r≥μEγψrEsuωΛrsyττΛtryEνχEΛvΛχtsEwνtμEρ−rηΛEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτQEξΛtsQE−χdE−tEρΛ−stE
ψχΛEt−uEρΛωtψχEνχEWUEγ√â��VEψγEMEsqrt{s}ENEdE^E{Λ~EωrψtψχRωrψtψχE≥ψρρνsνψχEd−t−EwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2014QEWUVYQEV

5.4 9

161 zΛ−r≥μEγψrEχΛwEχψχRrΛsψχ−χtEωμΛχψτΛχ−EνχEμνημRτ−ssEdνρΛωtψχEγνχ−ρEst−tΛsEwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2020QEWUWUQEV 5.4 9

160 tΛ−surΛτΛχtsEψγEtμΛEoνηηsE√ψsψχEνχ≥ρusνvΛE−χdEdνγγΛrΛχtν−ρEγνdu≥ν−ρE≥rψssEsΛ≥tνψχsEνχEtμΛEYMΛρρENE
dΛ≥−yE≥μ−χχΛρE−tEMsqrt{s}NEdEVXE{Λ~SEEuropeannPhysicalnJournalnCQE2020QE^UQEV 4.2 9

159 zΛ−r≥μEγψrEsuωΛrsyττΛtryEνχEγνχ−ρEst−tΛsEwνtμE≥μ−rτEξΛtsE−χdEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEνχEVXE
{Λ~EωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2018QEWUV^QEV 5.4 9

158
tΛ−surΛτΛχtEψγEξΛtRsu√stru≥turΛEψ√sΛrv−√ρΛsEνχEtψωEqu−rπQE‘E√ψsψχE−χdEρνημtEξΛtEωrψdu≥tνψχEνχE
ωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEMEsqrt{s}ENEdEVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergyn
PhysicsQE2019QEWUV_QEV

5.4 8

157
hτωρνtudΛEhχ−ρysνsEψγEk·{s}^{P}Reˇ�^{P}ˇ�^{U}˛•E−χdEmνrstEv√sΛrv−tνψχEψγEtμΛE‘Rhχχνμνρ−tνψχEkψτνχ−χtE
kΛ≥−ysEk·{s}^{P}Re−·{U}M_^UN^{P}ˇ�^{U}E−χdEk·{s}^{P}Re−·{U}M_^UN^{U}ˇ�^{P}SEPhysicalnReviewnLettersQE
2019QEVWXQEVVWUUV

7.4 8

156
tΛ−surΛτΛχtEψγE~oQEMEτ−tμrτ{o}tψEτ−tμrτ{√}ψvΛrρνχΛ{τ−tμrτ{√}}ENEωrψdu≥tνψχE−sE−Eγuχ≥tνψχEψγE
tμΛEvΛ≥tψrR√ψsψχEtr−χsvΛrsΛEτψτΛχtuτEνχEVXE{Λ~EωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofn
HighnEnergynPhysicsQE2019QEWUV_QEV

5.4 8

155 zΛ−r≥μEγψrEω−νrsEψγEs≥−ρ−rEρΛωtψqu−rπsEdΛ≥−yνχηEνχtψEqu−rπsE−χdEΛρΛ≥trψχsEψrEτuψχsEνχEMEsqrt{s}ENEdEVXE
{Λ~EωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2020QEWUWUQEV 5.4 8

154 zΛ−r≥μEγψrEsqu−rπsE−χdEηρuνχψsEνχEγνχ−ρEst−tΛsEwνtμEs−τΛRsνηχEρΛωtψχsE−χdEξΛtsEusνχηEVX_Eγ√â��VEψγEd−t−E
≥ψρρΛ≥tΛdEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2020QEWUWUQEV 5.4 8

153 iΛ−τRνχdu≥ΛdE−χdE≥ψsτν≥Rr−yE√−≥πηrψuχdsEψ√sΛrvΛdEνχEtμΛEh{shzEdΛtΛ≥tψrEdurνχηEtμΛEsojEWUVWE
ωrψtψχRωrψtψχEruχχνχηEωΛrνψdSEJournalnofnInstrumentationQE2016QEVVQEwUZUVXRwUZUVX 1 8

152
zΛ−r≥μEγψrEs≥−ρ−rErΛsψχ−χ≥ΛsEdΛ≥−yνχηEνχtψE˛…P˛…â��EνχEΛvΛχtsEwνtμE−χdEwνtμψutE√Rt−ηηΛdEξΛtsEωrψdu≥ΛdE
νχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergyn
PhysicsQE2019QEWUV_QEV

5.4 8

151 tΛ−surΛτΛχtEψγEsωρνttνχηEs≥−ρΛsEνχEReEΛvΛχtsE−tE mψrτuρ−aEsΛΛEtΛxt±EwνtμEtμΛEh{shzEdΛtΛ≥tψrSE
EuropeannPhysicalnJournalnCQE2013QE]XQEWYXW 4.2 8

150
zΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EνχEΛvΛχtsE≥ψχt−νχνχηE−Es−τΛRγρ−vψurEψωωψsνtΛRsνηχEdνρΛωtψχEω−νrQEξΛtsQE
−χdEρ−rηΛEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEνχE mψrτuρ−aEsΛΛEtΛxt±´  mψrτuρ−aEsΛΛEtΛxt± mψrτuρ−aEsΛΛE
tΛxt±E≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2017QE]]QEVYY

4.2 8

149 v√sΛrv−tνψχEψγEˇ�MX[^[NReΛ^{P}Λ^{R}ˇ�·{≥q}E−χdEˇ�·{≥q}ReΛ^{P}Λ^{R}qTˇ�SEPhysicalnReviewnLettersQE2017QE
VV^QEWWV^UW 7.4 8

148
zΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EwνtμEρ−rηΛEξΛtEτuρtνωρν≥νtνΛsE−χdEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEusνχηE
ρ−rηΛRr−dνusEξΛtsE−χdEγρ−vψurRt−ηηνχηE−tEh{shzEνχEVXE{Λ~EωωE≥ψρρνsνψχsSEJournalnofnHighnEnergynPhysics
QE2017QEWUV]QEV

5.4 8

147 tΛ−surΛτΛχtEψγEtμΛEtψωRqu−rπEτ−ssEνχEtμΛEγuρρyEμ−drψχν≥EdΛ≥−yE≥μ−χχΛρEγrψτEh{shzEd−t−E−tE
 mψrτuρ−aEsΛΛEtΛxt±SEEuropeannPhysicalnJournalnCQE2015QE]ZQEVZ^ 4.2 8

(2015-2017)
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146 lvνdΛχ≥ΛEγψrEMt√−r{t}t√−r{t}NEωrψdu≥tνψχEνχEtμΛEτuρtνρΛωtψχEγνχ−ρEst−tΛEνχEωrψtψχâ��ωrψtψχE≥ψρρνsνψχsE−tE
Msqrt{s}dVXNEMtΛxtE{{Λ~}NEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2020QE^UQEV 4.2 8

145
zΛ−r≥μEγψrEρνημtEρψχηRρνvΛdEχΛutr−ρEω−rtν≥ρΛsEωrψdu≥ΛdEνχEωωE≥ψρρνsνψχsE−tEMsqrt{s}EdEVX~τ−tμrτE{{Λ~}NE
−χdEdΛ≥−yνχηEνχtψE≥ψρρντ−tΛdEρΛωtψχsEψrEρνημtEμ−drψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicaln
JournalnCQE2020QE^UQEV

4.2 8

144 wΛrγψrτ−χ≥ΛEψγEtμΛEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEtrνηηΛrsEγψrEtμΛEh{shzEdΛtΛ≥tψrEdurνχηEyuχRWE
d−t−Et−πνχηSEJournalnofnHighnEnergynPhysicsQE2020QEWUWUQEV 5.4 8

143 tΛ−surΛτΛχtsEψγEtψωRqu−rπEω−νrEsωνχE≥ψrrΛρ−tνψχsEνχEtμΛEMΛτuENE≥μ−χχΛρE−tEMsqrt{s}EdEVXNE{Λ~EusνχηE
ωωE≥ψρρνsνψχsEνχEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2020QE^UQEV 4.2 8

142
zΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EνχEΛvΛχtsEwνtμEtwψEψωωψsνtΛR≥μ−rηΛEρΛωtψχsQEξΛtsE−χdEτνssνχηEtr−χsvΛrsΛE
τψτΛχtuτEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{τ−tμrτ{s}}ENEdEVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighn
EnergynPhysicsQE2021QEWUWVQEV

5.4 8

141
zΛ−r≥μEγψrEμΛ−vyErΛsψχ−χ≥ΛsEdΛ≥−yνχηEνχtψE−Eω−νrEψγE—E√ψsψχsEνχEtμΛEMΛρρE^PΛρρE^RΛρρEL^PΛρρEL^RNE−χdEMΛρρE
^PΛρρE^RχuE{{√−r{χuE}}}NEγνχ−ρEst−tΛsEusνχηEVX_EMτ−tμrτE{γ√}^{RV}NEψγEωrψtψχâ��ωrψtψχE≥ψρρνsνψχsE−tE
Msqrt{s}EdEVXQN{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2021QE^VQEV

4.2 8

140 zΛ−r≥μEγψrE≥μ−rηΛdEoνηηsE√ψsψχsEdΛ≥−yνχηEνχtψE−EtψωEqu−rπE−χdE−E√ψttψτEqu−rπE−tEMEsqrt{τ−tμrτ{s}}E
NEdEVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2021QEWUWVQEV 5.4 8

139
zΛ−r≥μEγψrEtμΛEzt−χd−rdEtψdΛρEoνηηsE√ψsψχEωrψdu≥ΛdE√yEvΛ≥tψrR√ψsψχEγusνψχE−χdEdΛ≥−yνχηEtψE
√ψttψτEqu−rπsEνχEMEsqrt{s}d^ENE{Λ~EωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergyn
PhysicsQE2016QEWUV[QEV

5.4 8

138
zΛ−r≥μEγψrEsqu−rπsE−χdEηρuνχψsEνχEγνχ−ρEst−tΛsEwνtμEξΛtsE−χdEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEusνχηEVX_E
γ√â��VEψγEMEsqrt{s}ENEdEVXE{Λ~EωωE≥ψρρνsνψχEd−t−EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE
2021QEWUWVQEV

5.4 8

137 wrψτωtE−χdEχψχRωrψτωtEΛρρνωtν≥EγρψwEνχEw√Pw√E≥ψρρνsνψχsE−tE{ΛvEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeann
PhysicalnJournalnCQE2018QE]^QE]^Y 4.2 8

136 zΛ−r≥μEγψrEγρ−vψurR≥μ−χηνχηEχΛutr−ρE≥urrΛχtEtψωRqu−rπEdΛ≥−ysEtEReEq—EνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEME
sqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2018QEWUV^QEV 5.4 8

135 tΛ−surΛτΛχtsEψγEνχ≥ρusνvΛE−χdEdνγγΛrΛχtν−ρEγνdu≥ν−ρE≥rψssRsΛ≥tνψχsEψγEMt√−r{t}η−ττ−ENEωrψdu≥tνψχEνχE
ρΛωtψχν≥Eγνχ−ρEst−tΛsE−tEMsqrt{s}dVX~tΛxtE{{Λ~}NEνχEh{shzSEEuropeannPhysicalnJournalnCQE2019QE]_QEV 4.2 7

134
zΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EνχEγνχ−ρEst−tΛsEwνtμEρ−rηΛEξΛtEτuρtνωρν≥νtνΛsE−χdEτνssνχηEtr−χsvΛrsΛE
τψτΛχtuτEusνχηEMEsqrt{s}ENEdEVXE{Λ~EωrψtψχRωrψtψχE≥ψρρνsνψχsErΛ≥ψrdΛdE√yEh{shzEνχEyuχEWEψγEtμΛE
sojSEJournalnofnHighnEnergynPhysicsQE2020QEWUWUQEV

5.4 7

133 {r−χsvΛrsΛEτψτΛχtuτE−χdEωrψ≥ΛssEdΛωΛχdΛχtE−zντutμ−ρE−χνsψtrψωνΛsEνχEMsqrt{s·{τ−tμrτE
{uu}}}d^SV[NE{Λ~EωPw√E≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2020QE^UQEV 4.2 7

132 zΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EνχEμνημRτ−ssEγνχ−ρEst−tΛsEwνtμE−EωμψtψχE−χdE−EξΛtEγrψτE≥ψρρνsνψχsE−tEdE
VX´ {Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2018QE]^QEVUW 4.2 7

131
zΛ−r≥μEγψrEsqu−rπsE−χdEηρuνχψsEνχEΛvΛχtsEwνtμEμ−drψχν≥−ρρyEdΛ≥−yνχηEt−uEρΛωtψχsQEξΛtsE−χdEτνssνχηE
tr−χsvΛrsΛEτψτΛχtuτEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±´ {Λ~ErΛ≥ψrdΛdEwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QE[^X

4.2 7

130
tΛ−surΛτΛχtEψγEdνγγΛrΛχtν−ρE≥rψssEsΛ≥tνψχsE−χdE‘PT‘â��E≥rψssRsΛ≥tνψχEr−tνψsEγψrE‘E√ψsψχEωrψdu≥tνψχE
νχE−ssψ≥ν−tνψχEwνtμEξΛtsE−tEMEsqrt{s}d^ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE
2018QEWUV^QEV

5.4 7

129 zΛ−r≥μEγψrEρ−rηΛEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEνχE−ssψ≥ν−tνψχEwνtμEψχΛEtψωRqu−rπEνχEωrψtψχRωrψtψχE
≥ψρρνsνψχsE−tEMEsqrt{s}ENEdEVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2019QEWUV_QEV 5.4 7
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128 tΛ−surΛτΛχtEψγEtμΛEMEtψvΛrρνχΛ{t}η−ττ−ENEωrψdu≥tνψχE≥rψssEsΛ≥tνψχEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEME
sqrt{s}d^ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2017QEWUV]QEV 5.4 7

127 tΛ−surΛτΛχtsEψγEtψωRqu−rπEω−νrEtψE—R√ψsψχE≥rψssRsΛ≥tνψχEr−tνψsE−tEMEsqrt{s}dVXENEQE^QE]E{Λ~EwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2017QEWUV]QEV 5.4 7

126
zΛ−r≥μEγψrEdνrΛ≥tEtψωEsqu−rπEω−νrEωrψdu≥tνψχEνχEΛvΛχtsEwνtμE−EoνηηsEψrE—E√ψsψχQE−χdEτνssνχηE
tr−χsvΛrsΛEτψτΛχtuτEνχEMEsqrt{s}dVXENE{Λ~EωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighn
EnergynPhysicsQE2017QEWUV]QEV

5.4 7

125
zΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EνχE−EρΛωtψχEωρusEμνημEξΛtEτuρtνωρν≥νtyEγνχ−ρEst−tΛEwνtμEtμΛEh{shzE
ΛxωΛrντΛχtEusνχηEMEsqrt{s}dVXENE{Λ~EωrψtψχRωrψtψχE≥ψρρνsνψχEd−t−SEJournalnofnHighnEnergynPhysicsQE
2017QEWUV]QEV

5.4 7

124 ztudνΛsEψγE—˛‡Eωrψdu≥tνψχEνχE−ssψ≥ν−tνψχEwνtμE−EμνημRτ−ssEdνξΛtEsystΛτEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE
{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2017QEWUV]QEV 5.4 7

123
hχ−ρysνsEψγEtμΛE‘t√EvΛrtΛxEγrψτEtμΛEτΛ−surΛτΛχtEψγEtrνωρΛRdνγγΛrΛχtν−ρE−χηuρ−rEdΛ≥−yEr−tΛsEψγE
sνχηρΛEtψωEqu−rπsEωrψdu≥ΛdEνχEtμΛEtR≥μ−χχΛρE−tEMEsqrt{s}d^ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofn
HighnEnergynPhysicsQE2017QEWUV]QEV

5.4 7

122 tΛ−surΛτΛχtEψγEtμΛEtr−χsvΛrsΛEτψτΛχtuτEdνstrν√utνψχEψγEkrΛρρâ��–−χEρΛωtψχEω−νrsEνχEωrψtψχâ��ωrψtψχE
≥ψρρνsνψχsE−tEMsqrt{s}dVXQN{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2020QE^UQEV 4.2 7

121 zΛ−r≥μEγψrEtyωΛRpppEsΛΛs−wEμΛ−vyEρΛωtψχsEνχEdνρΛωtψχEγνχ−ρEst−tΛsEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}EdEVXQ{tΛxtE
{{Λ~}}ENEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2021QE^VQEV 4.2 7

120
zΛ−r≥μEγψrE−EμΛ−vyEoνηηsE√ψsψχEdΛ≥−yνχηEνχtψE−E—E√ψsψχE−χdE−χψtμΛrEμΛ−vyEoνηηsE√ψsψχEνχEtμΛEMΛρρE
ΛρρE√√NE−χdEMΛρρEΛρρE‘‘NEγνχ−ρEst−tΛsEνχEωωE≥ψρρνsνψχsE−tEMsqrt{s}dVXNEMtΛxtE{{Λ~}NEwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2021QE^VQEV

4.2 7

119 tΛ−surΛτΛχtEψγEtμΛE mψrτuρ−aEsΛΛEtΛxt±EdνξΛtE≥rψssEsΛ≥tνψχEνχE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±´ {Λ~E
wνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QE[]U 4.2 7

118 zΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EνχEdνγγΛrΛχtRγρ−vψurEμνημRτ−ssEdνρΛωtψχEγνχ−ρEst−tΛsEνχE≥ψρρνsνψχsE−tE
 mψrτuρ−aEsΛΛEtΛxt±´ {ΛvEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QEZYV 4.2 7

117 zΛ−r≥μEγψrEdνrΛ≥tEtψωEsqu−rπEω−νrEωrψdu≥tνψχEνχEγνχ−ρEst−tΛsEwνtμEtwψEt−uEρΛωtψχsEνχE≥ψρρνsνψχsE−tE
 mψrτuρ−aEsΛΛEtΛxt±´ {Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QE^V 4.2 7

116 tΛ−surΛτΛχtEψγEM‘^ωτENE√ψsψχEωrψdu≥tνψχEνχEw√Pw√E≥ψρρνsνψχsE−tEMsqrt{s·{τ−tμrτ{uu}}}EdE
ZSUW~tΛxtE{{Λ}tΛxtE{~}NEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2019QE]_QEV 4.2 7

115 zΛ−r≥μEγψrE√ψttψτRsqu−rπEω−νrEωrψdu≥tνψχEwνtμEtμΛEh{shzEdΛtΛ≥tψrEνχEγνχ−ρEst−tΛsE≥ψχt−νχνχηEoνηηsE
√ψsψχsQE√RξΛtsE−χdEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτSEJournalnofnHighnEnergynPhysicsQE2019QEWUV_QEV 5.4 7

114 tΛ−surΛτΛχtsEψγE‘oE−χdE—oEωrψdu≥tνψχEνχEtμΛEMoErνημt−rrψwE√√−r{√}NEdΛ≥−yE≥μ−χχΛρEνχEωωE
≥ψρρνsνψχsE−tEMVXQtΛxtE{{Λ}tΛxtE{~}NEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2021QE^VQEV 4.2 7

113 tΛ−surΛτΛχtEψγEtμΛEh√sψρutΛEir−χ≥μνχηEmr−≥tνψχEψγEtμΛEpχ≥ρusνvΛEzΛτνρΛωtψχν≥E˛�·{≥}^{P}EkΛ≥−ySE
PhysicalnReviewnLettersQE2018QEVWVQEWZV^UV 7.4 7

112 tΛ−surΛτΛχtEψγEtμΛEh√sψρutΛEir−χ≥μνχηEmr−≥tνψχEψγEtμΛEpχ≥ρusνvΛEkΛ≥−yE˛�·{≥}^{P}Re˛�P’SEPhysicaln
ReviewnLettersQE2018QEVWVQEU[WUUX 7.4 7

111 v√sΛrv−tνψχEψγEμ·{≥}Ey−dν−tνvΛEkΛ≥−yEμ·{≥}Re˛‡˛•^{L}E−χdElvνdΛχ≥ΛEγψrEμ·{≥}Re˛‡˛•SEPhysicalnReviewnLettersQE
2016QEVV[QEWZV^UW 7.4 6

(2016-2017)
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110 hEχΛwEτΛtμψdEtψEdνstνχηuνsμEμ−drψχν≥−ρρyEdΛ≥−yνχηE√ψψstΛdE√ψsψχsEγrψτE√ψsψχsEusνχηEtμΛEh{shzE
dΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2016QE][QEWX^ 4.2 6

109 zΛ−r≥μEγψrEτν≥rψs≥ψων≥E√ρ−≥πEμψρΛsE−χdEstrνχηE√−ρρsEνχEγνχ−ρEst−tΛsEwνtμEρΛωtψχsE−χdEξΛtsEwνtμEtμΛE
h{shzEdΛtΛ≥tψrE−tEMEsqrt{s}ENEdE^E{Λ~SEJournalnofnHighnEnergynPhysicsQE2014QEWUVYQEV 5.4 6

108
tΛ−surΛτΛχtsEψγE≥μ−rηΛE−χdEjwE−syττΛtrνΛsEνχE√Rμ−drψχEdΛ≥−ysEusνχηEtψωRqu−rπEΛvΛχtsE≥ψρρΛ≥tΛdE
√yEtμΛEh{shzEdΛtΛ≥tψrEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE{Λ~SEJournalnofnHighnEnergynPhysicsQE2017QE
WUV]QEV

5.4 6

107 {ψωRqu−rπEτ−ssEτΛ−surΛτΛχtEνχEtμΛE−ρρRμ−drψχν≥EMEtψvΛrρνχΛ{t}ENEdΛ≥−yE≥μ−χχΛρE−tEMEsqrt{s}d^ENE{Λ~E
wνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2017QEWUV]QEV 5.4 6

106 }ω≥ψχvΛrsνψχaEyΛdRlτνttνχηE}ω≥ψχvΛrtνχηEu−χψω−rtν≥ρΛsEγψrEwμψtψdyχ−τν≥E{μΛr−ωyEνχEj−χ≥ΛrEjΛρρsE
}χdΛrEuΛ−rRpχγr−rΛdElx≥νt−tνψχEMzτ−ρρEVVTWUVXNSESmallQE2013QE_QEV_W^RV_W^ 11 6

105 zΛ−r≥μEγψrEMEtψvΛrρνχΛ{t}ENErΛsψχ−χ≥ΛsEνχEγuρρyEμ−drψχν≥Eγνχ−ρEst−tΛsEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}ENEdEVXE
{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2020QEWUWUQEV 5.4 6

104
zΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EwνtμEtψωEqu−rπEω−νrsEνχEγνχ−ρEst−tΛsEwνtμEψχΛEρΛωtψχQEξΛtsQE−χdEτνssνχηE
tr−χsvΛrsΛEτψτΛχtuτEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}ENEdEVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofn
HighnEnergynPhysicsQE2021QEWUWVQEV

5.4 6

103
zΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EνχEγνχ−ρEst−tΛsEwνtμE√RξΛtsE−χdEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτEνχEME
sqrt{τ−tμrτ{s}}ENEdEVXE{Λ~EωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE
2021QEWUWVQEV

5.4 6

102
zΛ−r≥μEγψrEω−νrEωrψdu≥tνψχEψγEtμνrdRηΛχΛr−tνψχEs≥−ρ−rEρΛωtψqu−rπsEdΛ≥−yνχηEνχtψE−EtψωEqu−rπE−χdE−E
ˇ�RρΛωtψχEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}ENEdEVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergyn
PhysicsQE2021QEWUWVQEV

5.4 6

101
tΛ−surΛτΛχtEψγEtμΛEME—η−ττ−EtψEχuEψvΛrρνχΛ{χu}η−ττ−ENEωrψdu≥tνψχE≥rψssEsΛ≥tνψχEνχEωωE≥ψρρνsνψχsE
−tEMEsqrt{s}dVXENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrE−χdEρντνtsEψχE−χψτ−ρψusEtrνωρΛEη−uηΛR√ψsψχE
≥ψuωρνχηsSEJournalnofnHighnEnergynPhysicsQE2018QEWUV^QEV

5.4 6

100 zΛ−r≥μEγψrEΛx≥ρusνvΛEoνηηsE−χdE—E√ψsψχEdΛ≥−ysEtψEf˛‡E−χdEˇ�˛‡EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofn
HighnEnergynPhysicsQE2018QEWUV^QEV 5.4 6

99
tΛ−surΛτΛχtEψγEξΛtE−≥tνvνtyEωrψdu≥ΛdEνχEtψωRqu−rπEΛvΛχtsEwνtμE−χEΛρΛ≥trψχQE−EτuψχE−χdEtwψE
Rt−ηηΛdEξΛtsEνχEtμΛEγνχ−ρEst−tΛEνχE≥ψρρνsνψχsE−tE mψrτuρ−aEsΛΛEtΛxt±E{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSE
EuropeannPhysicalnJournalnCQE2017QE]]QEWWU

4.2 5

98 vωtντνz−tνψχEψγE−χEμy√rνdEωψsνtrψχEsψur≥ΛEusνχηE≥μ−χχΛρνχηSENuclearnInstrumentsnunMethodsninn
PhysicsnResearchnBQE2017QEYUWQEZ^R[W 1.2 5

97 tΛ−surΛτΛχtEψγEtμΛEr−tνψEψγE≥rψssEsΛ≥tνψχsEγψrEνχ≥ρusνvΛEνsψρ−tΛdRωμψtψχEωrψdu≥tνψχEνχEωωE≥ψρρνsνψχsE
−tEMEsqrt{s}ENEdEVXE−χdE^E{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2019QEWUV_QEV 5.4 5

96 tΛ−surΛτΛχtEψγEdνγγΛrΛχtν−ρE≥rψssRsΛ≥tνψχsEψγE−EsνχηρΛEtψωEqu−rπEωrψdu≥ΛdEνχE−ssψ≥ν−tνψχEwνtμE−E
√ψsψχE−tEwνtμEh{shzSEEuropeannPhysicalnJournalnCQE2018QE]^QEV^[ 4.2 5

95 tΛ−surΛτΛχtEψγE√Rμ−drψχEω−νrEωrψdu≥tνψχEwνtμEtμΛEh{shzEdΛtΛ≥tψrEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEME
sqrt{s}d^ENE{Λ~SEJournalnofnHighnEnergynPhysicsQE2017QEWUV]QEV 5.4 5

94 tΛ−surΛτΛχtEψγEγψurRξΛtEdνγγΛrΛχtν−ρE≥rψssEsΛ≥tνψχsEνχEMEsqrt{s}d^ENE{Λ~EωrψtψχRωrψtψχE≥ψρρνsνψχsE
usνχηEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEVR][ 5.4 5

93 nρuΛ√−ρρEνχtΛrωrΛt−tνψχEψγE˛¾MWWXUNSEPhysicsnLetters,nSectionnB:nNuclear,nElementarynParticlenandn
High-EnergynPhysicsQE1996QEX^UQEV^_RV_W 4.2 5

Shan Jin
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92
tΛ−surΛτΛχtsEψγEtμΛEωrψdu≥tνψχE≥rψssRsΛ≥tνψχEγψrE−E—E√ψsψχEνχE−ssψ≥ν−tνψχEwνtμE√RξΛtsEνχE
ωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEMEsqrt{s}ENEdEVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergyn
PhysicsQE2020QEWUWUQEV

5.4 5

91
zΛ−r≥μEγψrEtμΛEooEReEME√ψvΛrρνχΛ{√}√ψvΛrρνχΛ{√}ENEωrψ≥ΛssEvν−EvΛ≥tψrR√ψsψχEγusνψχEωrψdu≥tνψχEusνχηE
ωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEMEsqrt{s}ENEdEVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergyn
PhysicsQE2020QEWUWUQEV

5.4 5

90 v√sΛrv−tνψχEψγEtμΛE−ssψ≥ν−tΛdEωrψdu≥tνψχEψγE−EtψωEqu−rπE−χdE−E—E√ψsψχEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}ENdE
VXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2020QEWUWUQEV 5.4 5

89 tΛ−surΛτΛχtEψγEρνημtR√yRρνημtEs≥−ttΛrνχηE−χdEsΛ−r≥μEγψrE−xνψχRρνπΛEω−rtν≥ρΛsEwνtμEWSWEχ√â��VEψγEw√Pw√E
d−t−EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2021QEWUWVQEV 5.4 5

88
zΛ−r≥μEγψrEω−νrEωrψdu≥tνψχEψγEs≥−ρ−rEρΛωtψqu−rπsEdΛ≥−yνχηEνχtψEγνrstREψrEsΛ≥ψχdRηΛχΛr−tνψχEρΛωtψχsE
−χdEtψωEqu−rπsEνχEωrψtψχâ��ωrψtψχE≥ψρρνsνψχsE−tEMsqrt{s}NEdEVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeann
PhysicalnJournalnCQE2021QE^VQEV

4.2 5

87
tΛ−surΛτΛχtEψγEΛvΛχtRsμ−ωΛEψ√sΛrv−√ρΛsEνχE mψrτuρ−aEsΛΛEtΛxt±EΛvΛχtsEνχE≥ψρρνsνψχsE−tE mψrτuρ−aE
sΛΛEtΛxt±´  mψrτuρ−aEsΛΛEtΛxt±EwνtμEtμΛEh{shzEdΛtΛ≥tψrE−tEtμΛEsojSEEuropeannPhysicalnJournalnCQE2016QE
][QEX]Z

4.2 5

86 tΛ−surΛτΛχtEψγEtμΛErΛρ−tνvΛEwνdtμEdνγγΛrΛχ≥ΛEψγEtμΛEME{i}^Uμ√ψx{R}E{ψvΛrρνχΛ{i}}^UENEsystΛτEwνtμE
tμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 5

85 kνγγΛrΛχtν−ρE≥rψssRsΛ≥tνψχEτΛ−surΛτΛχtsEγψrEtμΛEΛρΛ≥trψwΛ−πEωrψdu≥tνψχEψγEdνξΛtsEνχE−ssψ≥ν−tνψχE
wνtμE−E—E√ψsψχEνχEωrψtψχâ��ωrψtψχE≥ψρρνsνψχsE−tEh{shzSEEuropeannPhysicalnJournalnCQE2021QE^VQEV 4.2 5

84 zΛ−r≥μEγψrEd−rπEτ−ttΛrEνχE−ssψ≥ν−tνψχEwνtμE−χEΛχΛrηΛtν≥EωμψtψχEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}ENEdEVXE{Λ~E
wνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2021QEWUWVQEV 5.4 5

83 tΛ−surΛτΛχtEψγE≥ψρψurEγρψwEusνχηEξΛtRωuρρEψ√sΛrv−√ρΛsEνχEΛvΛχtsEwνtμEtμΛEh{shzEΛxωΛrντΛχtE−tSE
EuropeannPhysicalnJournalnCQE2018QE]^QE^Y] 4.2 5

82 tΛ−surΛτΛχtEψγEtμΛEνχ≥ρusνvΛE−χdEγνdu≥ν−ρEωrψdu≥tνψχE≥rψssRsΛ≥tνψχsEνχEtμΛEρΛωtψχPξΛtsE≥μ−χχΛρEνχE
≥ψρρνsνψχsE−tEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2018QE]^QEY^] 4.2 5

81 tΛ−surΛτΛχtEψγEξΛtE−≥tνvνtyEνχEtψωEqu−rπEΛvΛχtsEusνχηEtμΛEΛ˛…Eγνχ−ρEst−tΛEwνtμEtwψE√Rt−ηηΛdEξΛtsEνχEωωE
≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2016QEWUV[QEV 5.4 4

80 lxωΛrντΛχt−ρEstudνΛsEψγEΛEPEΛEâ��ReEsψτΛE≥μ−rτρΛssEωrψ≥ΛssΛsE≥ψχt−νχνχηErEUEzE−tEMsqrt{s}dXS]]XNE−χdE
XS[ZEnΛ~SEEuropeannPhysicalnJournalnCQE2009QE[YQEWYX 4.2 4

79 zΛ−r≥μEγψrEμΛ−vyEdν√ψsψχErΛsψχ−χ≥ΛsEνχEsΛτνρΛωtψχν≥Eγνχ−ρEst−tΛsEνχEωωE≥ψρρνsνψχsE−tEMsqrt{s}dVXNE{Λ~E
wνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2020QE^UQEV 4.2 4

78 hρνηχτΛχtEψγEtμΛEh{shzEpχχΛrEkΛtΛ≥tψrEνχEyuχEWSEEuropeannPhysicalnJournalnCQE2020QE^UQEV 4.2 4

77 tΛ−surΛτΛχtEψγEqTˇ�Eωrψdu≥tνψχEνχE−ssψ≥ν−tνψχEwνtμE−E‘´–E√ψsψχEwνtμEωωEd−t−E−tE^E{Λ~SEJournalnofn
HighnEnergynPhysicsQE2020QEWUWUQEV 5.4 4

76
tΛ−surΛτΛχtEψγEtμΛEνχ≥ρusνvΛE≥rψssRsΛ≥tνψχEγψrEtμΛEωrψdu≥tνψχEψγEξΛtsEνχE−ssψ≥ν−tνψχEwνtμE−E—E√ψsψχE
νχEωrψtψχâ��ωrψtψχE≥ψρρνsνψχsE−tE^E{Λ~EusνχηEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2019QE
]_QEV

4.2 4

75
tΛ−surΛτΛχtsEψγEdνγγΛrΛχtν−ρE≥rψssEsΛ≥tνψχsEψγEtψωEqu−rπEω−νrEωrψdu≥tνψχEνχE−ssψ≥ν−tνψχEwνtμEξΛtsEνχE
ωωE≥ψρρνsνψχsE−tEMEsqrt{s}dVXENE{Λ~EusνχηEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2018QE
WUV^QEV

5.4 4

(2018-2020)
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74 zΛ−r≥μEγψrEd−rπEτ−ttΛrEωrψdu≥ΛdEνχE−ssψ≥ν−tνψχEwνtμE−EsνχηρΛEtψωEqu−rπEνχEMsqrt{s}dVXNE{Λ~EMωωNE
≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2021QE^VQEV 4.2 4

73
zΛ−r≥μEγψrEdνξΛtErΛsψχ−χ≥ΛsEνχEΛvΛχtsEwνtμE−χEνsψρ−tΛdE≥μ−rηΛdEρΛωtψχEusνχηEMEsqrt{s}ENEdEVXE{Λ~E
ωrψtψχRωrψtψχE≥ψρρνsνψχEd−t−E≥ψρρΛ≥tΛdE√yEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2020QE
WUWUQEV

5.4 3

72 tΛ−surΛτΛχtEψγEρψχηRr−χηΛEtwψRω−rtν≥ρΛE−zντutμ−ρE≥ψrrΛρ−tνψχsEνχE—R√ψsψχEt−ηηΛdEωωE≥ψρρνsνψχsE−tE
Msqrt{s}d^NE−χdEVXE{Λ~SEEuropeannPhysicalnJournalnCQE2020QE^UQEV 4.2 3

71 tΛ−surΛτΛχtEψγEωψρ−rνs−tνψχEνχEdΛ≥−ysEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSE
EuropeannPhysicalnJournalnCQE2018QE]^QEV[X 4.2 3

70 zΛ−r≥μEγψrEΛx≥νtΛdEΛρΛ≥trψχsEsνχηρyEωrψdu≥ΛdEνχEωrψtψχâ��ωrψtψχE≥ψρρνsνψχsE−tEIIsqrt{s}E~d~VX~tΛxtE
{{Λ}tΛxtE{~}IIEwνtμEtμΛEh{shzEΛxωΛrντΛχtE−tEtμΛEsojSEEuropeannPhysicalnJournalnCQE2019QE]_QE 4.2 3

69 tΛ−surΛτΛχtEψγEtμΛEπEtEsωρνttνχηEs≥−ρΛsEνχE—EReEâ��â��EΛvΛχtsEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}d^ENE{Λ~EwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2017QEWUV]QEV 5.4 3

68 zΛ−r≥μEγψrEˇ�MX]]UNReE≥μ−rτρΛssEγνχ−ρEst−tΛsEνχvψρvνχηE˛•EψrEˇ�EUEτΛsψχsSEEuropeannPhysicalnJournalnCQE
2010QE[[QEVVRV[ 4.2 3

67 ilzppEyΛsuρtsEψχEo−drψχEzωΛ≥trψs≥ψωySEInternationalnJournalnofnModernnPhysicsnAQE2006QEWVQE[VXR[V_ 1.2 3

66 ztudyEψγEtμΛEsωνχE−χdEω−rνtyEψγEtμΛEoνηηsE√ψsψχEνχEdν√ψsψχEdΛ≥−ysEwνtμEtμΛEh{shzEdΛtΛ≥tψrE2015QE
]ZQEV 3

65 h{shzEyuχEVEsΛ−r≥μΛsEγψrEdνrΛ≥tEω−νrEωrψdu≥tνψχEψγEtμνrdRηΛχΛr−tνψχEsqu−rπsE−tEtμΛEs−rηΛEo−drψχE
jψρρνdΛrE2015QE]ZQEV 3

64 tΛ−surΛτΛχtEψγEIIr·z^UIIE−χdEIIs−τ√d−E^UIIEωrψdu≥tνψχEνχEIItE√−r{t}IIEdνρΛωtψχν≥EΛvΛχtsEνχEωωE
≥ψρρνsνψχsE−tEIIsqrt{s}EdIIE]E{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2019QE]_QEV 4.2 3

63 kΛtΛrτνχ−tνψχEψγEξΛtE≥−ρν√r−tνψχE−χdEΛχΛrηyErΛsψρutνψχEνχEωrψtψχâ��ωrψtψχE≥ψρρνsνψχsE−tEMsqrt{s}EdE
^~μ√ψxE{{Λ~}NEusνχηEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2020QE^UQEV 4.2 3

62 tΛ−surΛτΛχtEψγEtμΛEνχ≥ρusνvΛEξΛtE≥rψssRsΛ≥tνψχEνχEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEMEsqrt{s}d]ENE{Λ~EusνχηE
YSZEγ√â��VEψγEd−t−EwνtμEtμΛEh{shzEdΛtΛ≥tψrE2015QEWUVZQEV 3

61 yΛ≥ψχstru≥tνψχE−χdEνdΛχtνγν≥−tνψχEψγE√ψψstΛdEdνRˇ�EsystΛτsEνχE−EsΛ−r≥μEγψrEoνηηsE√ψsψχEω−νrsEusνχηEVXE
{Λ~EωrψtψχRωrψtψχE≥ψρρνsνψχEd−t−EνχEh{shzSEJournalnofnHighnEnergynPhysicsQE2020QEWUWUQEV 5.4 3

60
zΛ−r≥μEγψrEdψu√ρyE−χdEsνχηρyE≥μ−rηΛdEoνηηsE√ψsψχsEdΛ≥−yνχηEνχtψEvΛ≥tψrE√ψsψχsEνχEτuρtνRρΛωtψχEγνχ−ρE
st−tΛsEwνtμEtμΛEh{shzEdΛtΛ≥tψrEusνχηEωrψtψχRωrψtψχE≥ψρρνsνψχsE−tEMEsqrt{τ−tμrτ{s}}ENEdEVXE{Λ~SE
JournalnofnHighnEnergynPhysicsQE2021QEWUWVQEV

5.4 3

59 tΛ−surΛτΛχtEψγEμ−drψχν≥EΛvΛχtEsμ−ωΛsEνχEμνημRω{EτuρtνξΛtEγνχ−ρEst−tΛsE−tEMEsqrt{s}ENEdEVXE{Λ~EwνtμE
tμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2021QEWUWVQEV 5.4 3

58 tΛ−surΛτΛχtEψγEdνstrν√utνψχsEsΛχsνtνvΛEtψEtμΛEuχdΛrρyνχηEΛvΛχtEνχEνχ≥ρusνvΛE—E√ψsψχEωrψdu≥tνψχEνχE
ωωE≥ψρρνsνψχsE−tEMsqrt{s}NEdEVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2019QE]_QEV 4.2 2

57 tΛ−surΛτΛχtEψγEtμΛE—MReEâ��Pâ��â��N˛‡Eωrψdu≥tνψχE≥rψssRsΛ≥tνψχEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}ENEdEVXE{Λ~EwνtμE
tμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2020QEWUWUQEV 5.4 2

Shan Jin

30



56 zΛ−r≥μEγψrEρψwRs≥−ρΛEηr−vνtyEsνηχ−turΛsEνχEτuρtνRξΛtEγνχ−ρEst−tΛsEwνtμEtμΛEh{shzEdΛtΛ≥tψrE−tEME
sqrt{s}d^ENE{Λ~SEJournalnofnHighnEnergynPhysicsQE2015QEWUVZQEV 5.4 2

55 jμ−ωtΛrEVWE{wψRwμψtψχEwμysν≥sSEInternationalnJournalnofnModernnPhysicsnAQE2009QEWYQEW[]RW]Z 1.2 2

54 jμ−ωtΛrE_EtΛsψχEzωΛ≥trψs≥ψωySEInternationalnJournalnofnModernnPhysicsnAQE2009QEWYQEV]XRWXW 1.2 2

53 tΛ−surΛτΛχtEψγEtμΛEMtψvΛrρνχΛ{t}NEωrψdu≥tνψχE≥rψssRsΛ≥tνψχEusνχηEMΛτuENEΛvΛχtsEwνtμEM√NRt−ηηΛdEξΛtsE
νχEMωωNE≥ψρρνsνψχsE−tEMsqrt{s}d]NE−χdE^E{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrE2014QE]YQEV 2

52 zΛ−r≥μEγψrEχΛwEωμΛχψτΛχ−EνχEγνχ−ρEst−tΛsEwνtμE−χEΛχΛrηΛtν≥EξΛtE−χdEρ−rηΛEτνssνχηEtr−χsvΛrsΛE
τψτΛχtuτEνχEωωE≥ψρρνsνψχsE−tEMsqrt{s}d^~N{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrE2015QE]ZQEV 2

51
zΛ−r≥μEγψrEyRω−rνtyRvνψρ−tνχηEsuωΛrsyττΛtryEνχE−Eγνχ−ρEst−tΛE≥ψχt−νχνχηEρΛωtψχsE−χdEτ−χyEξΛtsEwνtμE
tμΛEh{shzEΛxωΛrντΛχtEusνχηEMsqrt{s}EdEVXμ√ψxE{E{Λ~}NEωrψtψχâ��ωrψtψχE≥ψρρνsνψχEd−t−SEEuropeann
PhysicalnJournalnCQE2021QE^VQEV

4.2 2

50
zΛ−r≥μEγψrEd−rπEτ−ttΛrEνχEΛvΛχtsEwνtμEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτE−χdE−EoνηηsE√ψsψχEdΛ≥−yνχηE
νχtψEtwψEωμψtψχsEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}ENEdEVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighn
EnergynPhysicsQE2021QEWUWVQEV

5.4 2

49 tΛ−surΛτΛχtEψγEtμΛEνχ≥ρusνvΛEνsψρ−tΛdRωμψtψχE≥rψssEsΛ≥tνψχEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}ENEdEVXE{Λ~E
usνχηEX[Eγ√â��VEψγEh{shzEd−t−SEJournalnofnHighnEnergynPhysicsQE2019QEWUV_QEV 5.4 2

48
tΛ−surΛτΛχtsEψγEνχ≥ρusνvΛE−χdEdνγγΛrΛχtν−ρE≥rψssRsΛ≥tνψχsEψγE≥ψτ√νχΛdEMEtψvΛrρνχΛ{t}η−ττ−ENE−χdE
t‘˛‡Eωrψdu≥tνψχEνχEtμΛEΛ˛…E≥μ−χχΛρE−tEVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysics
QE2020QEWUWUQEV

5.4 2

47 tΛ−surΛτΛχtEψγEνsψρ−tΛdRωμψtψχEωρusEtwψRξΛtEωrψdu≥tνψχEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}ENEdEVXE{Λ~EwνtμE
tμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2020QEWUWUQEV 5.4 2

46 vωtντνs−tνψχEψγEρ−rηΛRr−dνusEξΛtErΛ≥ψχstru≥tνψχEγψrEtμΛEh{shzEdΛtΛ≥tψrEνχEVXE{Λ~Eωrψtψχâ��ωrψtψχE
≥ψρρνsνψχsSEEuropeannPhysicalnJournalnCQE2021QE^VQEV 4.2 2

45 zΛ−r≥μEγψrEsuωΛrsyττΛtryEνχEΛvΛχtsEwνtμEγψurEψrEτψrΛE≥μ−rηΛdEρΛωtψχsEνχEVX_Eγ√â��VEψγEMEsqrt{s}ENEdE
VXE{Λ~EωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2021QEWUWVQEV 5.4 2

44 tΛ−surΛτΛχtEψγE——Eωrψdu≥tνψχEνχEtμΛEâ��â�� ˛‰ ˛‰Eγνχ−ρEst−tΛEwνtμEtμΛEh{shzEdΛtΛ≥tψrEνχEωωE≥ψρρνsνψχsE−tEME
sqrt{s}ENEdEVXE{Λ~SEJournalnofnHighnEnergynPhysicsQE2019QEWUV_QEV 5.4 2

43 tΛ−surΛτΛχtEψγEM‘^{ωτE}NR√ψsψχE−χdE—R√ψsψχEωrψdu≥tνψχE≥rψssRsΛ≥tνψχsEνχEωωE≥ψρρνsνψχsE−tE
Msqrt{s}dWS][NE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2019QE]_QEV 4.2 2

42
tΛ−surΛτΛχtsEψγEtψωRqu−rπEω−νrEsνχηρΛRE−χdEdψu√ρΛRdνγγΛrΛχtν−ρE≥rψssRsΛ≥tνψχsEνχEtμΛE−ρρRμ−drψχν≥E
≥μ−χχΛρEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{τ−tμrτ{s}}ENEdEVXE{Λ~EusνχηEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighn
EnergynPhysicsQE2021QEWUWVQEV

5.4 2

41 hEsΛ−r≥μEγψrE−χEΛx≥νtΛdEτuψχEdΛ≥−yνχηEtψE−EτuψχE−χdEtwψEξΛtsEνχωω≥ψρρνsνψχsE−tE
Isqrt{s}bdb^b{rτ{{Λ~}}IEwνtμEtμΛEh{shzEdΛtΛ≥tψrSENewnJournalnofnPhysicsQE2016QEV^QEU]XUWV 2.9 1

40 t−ηχΛtνz−tνψχEztudνΛsEψγErUS^mΛVS]zΛWEzνχηρΛEjryst−ρsSEJournalnofnSuperconductivitynandnNoveln
MagnetismQE2011QEWYQEWUXXRWUX[ 1.5 1

39 yljlu{Eylz}s{zEmyvtEilzppEqTˇ�Ekljh–zSEInternationalnJournalnofnModernnPhysicsnAQE2009QEWYQEYW^RYXX 1.2 1

(2009-2015)

31



38 jμ−ωtΛrEVUEi−ryψχEzωΛ≥truτSEInternationalnJournalnofnModernnPhysicsnAQE2009QEWYQEWXXRWZU 1.2 1

37 zΛ−r≥μEγψrEωrψdu≥tνψχEψγEM‘‘T‘—NErΛsψχ−χ≥ΛsEdΛ≥−yνχηEtψE−EρΛωtψχQEχΛutrνχψE−χdEξΛtsEνχEMωωNE
≥ψρρνsνψχsE−tEMsqrt{s}d^NE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrE2015QE]ZQEV 1

36 tΛ−surΛτΛχtEψγEtμΛE≥μ−rηΛE−syττΛtryEνχEtψωRqu−rπEω−νrEωrψdu≥tνψχEνχEtμΛEρΛωtψχRωρusRξΛtsEγνχ−ρE
st−tΛEνχEωωE≥ψρρνsνψχEd−t−E−tEMsqrt{s}d^Qτ−tμrτE{Λ~{}NEwνtμEtμΛEh{shzEdΛtΛ≥tψrE2016QE][QEV 1

35 tΛ−surΛτΛχtEψγEtμΛE‘R√ψsψχEτ−ssEνχEωωE≥ψρρνsνψχsE−tEMsqrt{s}d]QEμ√ψxE{{Λ~}NEwνtμEtμΛEh{shzE
dΛtΛ≥tψrE2018QE]^QEV 1

34 zΛ−r≥μEγψrEdψu√ρyE≥μ−rηΛdEoνηηsE√ψsψχEωrψdu≥tνψχEνχEτuρtνRρΛωtψχEγνχ−ρEst−tΛsEwνtμEtμΛEh{shzE
dΛtΛ≥tψrEusνχηEωrψtψχâ��ωrψtψχE≥ψρρνsνψχsE−tEMsqrt{s}dVXQtΛxtE{{Λ~}NE2018QE]^QEV 1

33 zΛ−r≥μEγψrEtψωEsqu−rπsEνχEΛvΛχtsEwνtμE−EoνηηsEψrE—E√ψsψχEusνχηEVX_Eγ√M^{RV}NEψγEωωE≥ψρρνsνψχEd−t−E−tE
Msqrt{s}dVXNE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2020QE^UQEV 4.2 1

32 oνημρνημtsEψγEρνημtEτΛsψχEsωΛ≥trψs≥ψωyE−tEtμΛEilzpppEΛxωΛrντΛχtSENationalnSciencenReviewQE2021QE^QEχw−√V_^10.8 1

31 zΛ−r≥μEγψrEμΛ−vyErΛsψχ−χ≥ΛsEdΛ≥−yνχηEνχtψE−E‘EψrE—E√ψsψχE−χdE−EoνηηsE√ψsψχEνχEγνχ−ρEst−tΛsEwνtμE
ρΛωtψχsE−χdE√RξΛtsEνχEX[Eγ√â��VEψγEMEsqrt{s}dVXENE{Λ~EωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrE2018QEWUV^QEV 1

30 tΛ−surΛτΛχtEψγEdνγγΛrΛχtν−ρE≥rψssEsΛ≥tνψχsEγψrEsνχηρΛEdνγγr−≥tνvΛEdνssψ≥ν−tνψχEνχEMEsqrt{s}ENEdE^E{Λ~EωωE
≥ψρρνsνψχsEusνχηEtμΛEh{shzEhsmhEsωΛ≥trψτΛtΛrSEJournalnofnHighnEnergynPhysicsQE2020QEWUWUQEV 5.4 1

29
zΛ−r≥μEγψrEdνrΛ≥tEωrψdu≥tνψχEψγEΛρΛ≥trψwΛ−πνχψsEνχEγνχ−ρEst−tΛsEwνtμEτνssνχηEtr−χsvΛrsΛEτψτΛχtuτE
−χdE−EoνηηsE√ψsψχEdΛ≥−yνχηEνχtψEωμψtψχsEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}ENEdEVXE{Λ~EwνtμEtμΛEh{shzE
dΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2020QEWUWUQEV

5.4 1

28
zΛ−r≥μEγψrEoνηηsE√ψsψχEωrψdu≥tνψχEνχE−ssψ≥ν−tνψχEwνtμE−EμνημRΛχΛrηyEωμψtψχEvν−EvΛ≥tψrR√ψsψχE
γusνψχEwνtμEdΛ≥−yEνχtψE√ψttψτEqu−rπEω−νrsE−tEMEsqrt{s}ENEdEVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofn
HighnEnergynPhysicsQE2021QEWUWVQEV

5.4 1

27
kΛtΛrτνχ−tνψχEψγEtμΛEω−rtψχEdνstrν√utνψχEγuχ≥tνψχsEψγEtμΛEωrψtψχEγrψτEh{shzEτΛ−surΛτΛχtsEψγE
dνγγΛrΛχtν−ρE‘´–E−χdE—E√ψsψχEωrψdu≥tνψχEνχE−ssψ≥ν−tνψχEwνtμEξΛtsSEJournalnofnHighnEnergynPhysicsQE2021
QEWUWVQEV

5.4 1

26 hEsΛ−r≥μEγψrEtμΛEdΛ≥−ysEψγEstψωωΛdEρψχηRρνvΛdEω−rtν≥ρΛsE−tEMEsqrt{τ−tμrτ{s}}ENEdEVXE{Λ~EwνtμEtμΛE
h{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2021QEWUWVQEV 5.4 1

25 tΛ−surΛτΛχtEψγEsνχηρΛEtψωRqu−rπEωrψdu≥tνψχEνχE−ssψ≥ν−tνψχEwνtμE−E‘E√ψsψχEνχEtμΛEsνχηρΛRρΛωtψχE
≥μ−χχΛρE−tEMsqrt{s}EdE^QtΛxtE{{Λ~}NEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2021QE^VQEV 4.2 1

24
tΛ−surΛτΛχtsEψγEtμΛEνχ≥ρusνvΛE−χdEdνγγΛrΛχtν−ρEωrψdu≥tνψχE≥rψssEsΛ≥tνψχsEψγE−EtψωRqu−rπâ��−χtνqu−rπE
ω−νrEνχE−ssψ≥ν−tνψχEwνtμE−E—E√ψsψχE−tEMsqrt{s}EdEVXNE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicaln
JournalnCQE2021QE^VQEV

4.2 1

23 zΛ−r≥μEγψrEωμΛχψτΛχ−E√ΛyψχdEtμΛEzt−χd−rdEtψdΛρEνχEΛvΛχtsEwνtμEρ−rηΛE√RξΛtEτuρtνωρν≥νtyEusνχηEtμΛE
h{shzEdΛtΛ≥tψrE−tEtμΛEsojSEEuropeannPhysicalnJournalnCQE2021QE^VQEV 4.2 1

22
zΛ−r≥μEγψrE≥μ−rηνχψâ��χΛutr−ρνχψEω−νrEωrψdu≥tνψχEνχEγνχ−ρEst−tΛsEwνtμEtμrΛΛEρΛωtψχsE−χdEτνssνχηE
tr−χsvΛrsΛEτψτΛχtuτEνχEIIsqrt{s}EdEVXII´ {Λ~EωωE≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeann
PhysicalnJournalnCQE2021QE^VQEV

4.2 1

21 jψχγνηur−tνψχE−χdEωΛrγψrτ−χ≥ΛEψγEtμΛEh{shzE√RξΛtEtrνηηΛrsEνχEyuχEWSEEuropeannPhysicalnJournalnCQE
2021QE^VQEV 4.2 1
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20 kΛtΛrτνχ−tνψχEψγEtμΛEω−rtψχEdνstrν√utνψχEγuχ≥tνψχsEψγEtμΛEωrψtψχEusνχηEdνvΛrsΛEh{shzEd−t−EγrψτEωωE
≥ψρρνsνψχsE−tEIIsqrt{s}EdE]IIQE^E−χdEVX´ {Λ~SEEuropeannPhysicalnJournalnCQE2022QE^WQEV 4.2 1

19 wΛrγψrτ−χ≥ΛEψγEtμΛEh{shzEsΛvΛρRVEtψωψρψην≥−ρEtrνηηΛrEνχEyuχ´ WSEEuropeannPhysicalnJournalnCQE2022QE
^WQEV 4.2 0
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zΛ−r≥μEγψrEΛxψtν≥EdΛ≥−ysEψγEtμΛEoνηηsE√ψsψχEνχtψE√IIEψvΛrρνχΛ{√}EIIE−χdEτνssνχηEtr−χsvΛrsΛE
τψτΛχtuτEνχEωωE≥ψρρνsνψχsE−tEIIEsqrt{s}EIIEdEVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighn
EnergynPhysicsQE2022QEWUWWQEV

5.4 0

17
v√sΛrv−tνψχEψγEΛρΛ≥trψwΛ−πEωrψdu≥tνψχEψγEtwψEξΛtsEνχE−ssψ≥ν−tνψχEwνtμE−χEνsψρ−tΛdEωμψtψχE−χdE
τνssνχηEtr−χsvΛrsΛEτψτΛχtuτQE−χdEsΛ−r≥μEγψrE−EoνηηsE√ψsψχEdΛ≥−yνχηEνχtψEνχvνsν√ρΛEω−rtν≥ρΛsE−tE
VX´ IItΛxtE{{Λ~}IIEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2022QE^WQEV

4.2 0

16 tΛ−surΛτΛχtEψγEtμΛEtMEψvΛrρνχΛ{t}ENtMEψvΛrρνχΛ{t}ENEωrψdu≥tνψχE≥rψssEsΛ≥tνψχEνχEωωE≥ψρρνsνψχsE−tEME
sqrt{s}ENEdEVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2021QEWUWVQEV 5.4 0

15 tΛ−surΛτΛχtsEψγE‘P‘â��PEâ�¥EVEξΛtEωrψdu≥tνψχE≥rψssRsΛ≥tνψχsEνχEωωE≥ψρρνsνψχsE−tEMEsqrt{s}ENEdEVXE{Λ~E
wνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2021QEWUWVQEV 5.4 0

14 tΛ−surΛτΛχtsEψγEoνηηsE√ψsψχsEdΛ≥−yνχηEtψE√ψttψτEqu−rπsEγrψτEvΛ≥tψrE√ψsψχEγusνψχEωrψdu≥tνψχE
wνtμEtμΛEh{shzEΛxωΛrντΛχtE−tEMsqrt{s}dVXQtΛxtE{{Λ~}NSEEuropeannPhysicalnJournalnCQE2021QE^VQEV 4.2 0

13 tΛ−surΛτΛχtsEψγEdνγγΛrΛχtν−ρE≥rψssRsΛ≥tνψχsEνχEγψurRρΛωtψχEΛvΛχtsEνχEVXE{Λ~EωrψtψχRωrψtψχE
≥ψρρνsνψχsEwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2021QEWUWVQEV 5.4 0

12 zΛ−r≥μEγψrEsqu−rπsE−χdEηρuνχψsEνχEγνχ−ρEst−tΛsEwνtμEψχΛEνsψρ−tΛdEρΛωtψχQEξΛtsQE−χdEτνssνχηEtr−χsvΛrsΛE
τψτΛχtuτE−tEMsqrt{s}dVXNE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEEuropeannPhysicalnJournalnCQE2021QE^VQEV 4.2 0

11
zΛ−r≥μEγψrEoνηηsE√ψsψχsEdΛ≥−yνχηEνχtψEχΛwEsωνχRUEψrEsωνχRVEω−rtν≥ρΛsEνχEγψurRρΛωtψχEγνχ−ρEst−tΛsEwνtμE
tμΛEh{shzEdΛtΛ≥tψrEwνtμEVX_Eγ√â��VEψγEωωE≥ψρρνsνψχEd−t−E−tEIIEsqrt{s}EIIEdEVXE{Λ~SEJournalnofnHighn
EnergynPhysicsQE2022QEWUWWQEV

5.4 0

10 htρm−stXaE{μΛEuΛxtEnΛχΛr−tνψχEψγEm−stEzντuρ−tνψχEνχEh{shzSEComputingnandnSoftwarenfornBignScienceQE
2022QE[QEV 6 0

9
tΛ−surΛτΛχtEψγEtμΛEΛχΛrηyErΛsωψχsΛEψγEtμΛEh{shz´ ≥−ρψrντΛtΛrEtψE≥μ−rηΛd´ ωνψχsEγrψτEII‘^{ωτE
}rνημt−rrψwEt−uE^{ωτE}Mrνημt−rrψwEωνE^{ωτE}χuE·{t−uE}NχuE·{t−uE}IIEΛvΛχtsEνχEyuχ´ WEd−t−SEEuropeann
PhysicalnJournalnCQE2022QE^WQEV

4.2 0

8
zΛ−r≥μEγψrEd−rπEτ−ttΛrEωrψdu≥ΛdEνχE−ssψ≥ν−tνψχEwνtμE−Ezt−χd−rdEtψdΛρEoνηηsE√ψsψχEdΛ≥−yνχηEνχtψE
√Rqu−rπsEusνχηEtμΛEγuρρEyuχEWEd−t−sΛtEγrψτEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2021QE
WUWVQEV

5.4 0

7 tΛ−surΛτΛχtEψγEtμΛEωrψdu≥tνψχE≥rψssEsΛ≥tνψχEψγEω−νrsEψγEνsψρ−tΛdEωμψtψχsEνχEωωE≥ψρρνsνψχsE−tEVXE{Λ~E
wνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2021QEWUWVQEV 5.4 0

6
zΛ−r≥μEγψrEΛxψtν≥EdΛ≥−ysEψγEtμΛEoνηηsE√ψsψχEνχtψEρψχηRρνvΛdEω−rtν≥ρΛsEνχEωωE≥ψρρνsνψχsE−tEIIEsqrt{s}EIIE
dEVXE{Λ~EusνχηEdνsωρ−≥ΛdEvΛrtν≥ΛsEνχEtμΛEh{shzEνχχΛrEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2021QE
WUWVQEV

5.4 0

5
tΛ−surΛτΛχtEψγE√Rqu−rπEγr−ητΛχt−tνψχEωrψωΛrtνΛsEνχEξΛtsEusνχηEtμΛEdΛ≥−yEi´–EReEqTˇ�r´–EνχEωωE
≥ψρρνsνψχsE−tEIIEsqrt{s}EIIEdEVXE{Λ~EwνtμEtμΛEh{shzEdΛtΛ≥tψrSEJournalnofnHighnEnergynPhysicsQE2021QE
WUWVQEV

5.4 0

4 pτωrψvΛτΛχtEψγEτ−νχEdrνγtE≥μ−τ√ΛrEtψχtΛRj−rρψEtuχνχηEτψdΛρE−tEilzpppSEChinesenPhysicsnCQE2014QE
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2 sνημtEo−drψχEwμysν≥sSEInternationalnJournalnofnModernnPhysicsnAQE2009QEWYQEV[_RV]W 1.2

1 {μΛEh{shzEνχχΛrEdΛtΛ≥tψrEtrνηηΛrEωΛrγψrτ−χ≥ΛEνχEωωE≥ψρρνsνψχsE−tEVX´ {Λ~EdurνχηEsojEyuχEWSE
EuropeannPhysicalnJournalnCQE2022QE^WQEV 4.2
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