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l Paper IF Citations

548 ~νγFj~uj}F}πψuχ≥tπonFrnηr≥structurγUFEuropeanoPhysicaloJournaloCSF2010SF_WSFaYZTa_[ 4.2 817

547 rψprovγΓFχuψπnosπtyFΓγtγrψπn≥tπonFπnFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×FusπnμFtνγFj~uj}FΓγtγctorF≥tF
tνγFuqlUFEuropeanoPhysicaloJournaloCSF2013SF_ZSFY]Xa 4.2 276

546 yγrηorψ≥ncγFoηFtνγFj~uj}FtrπμμγrFsystγψFπnFYWX]UFEuropeanoPhysicaloJournaloCSF2017SF__SFZX_ 4.2 272

545 vuonFrγconstructπonFpγrηorψ≥ncγFoηFtνγFj~uj}FΓγtγctorFπnFprotonTprotonFcoχχπsπonFΓ≥t≥F≥tF
±oorψuχ≥cFsγγFtγxt×fXZ´ ~γ’UFEuropeanoPhysicaloJournaloCSF2016SF_^SFYbY 4.2 263

544 yγrηorψ≥ncγFoηFtνγFj~uj}F~rπμμγrF}ystγψFπnFYWXWUFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 232

543 yγrηorψ≥ncγFoηFψπssπnμFtr≥nsvγrsγFψoψγntuψFrγconstructπonFπnFprotonTprotonFcoχχπsπonsF≥tF
Nsqrt{s}FfF_~ψbox{~γ’}OFwπtνFj~uj}UFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 217

542 sγtFγnγrμyFψγ≥surγψγntFwπtνFtνγFj~uj}FΓγtγctorFπnFprotonTprotonFcoχχπsπonsF≥tF
Nsqrt{ψ≥tνrψ{s}}f_Fψ≥tνrψ{~γ’}OUFEuropeanoPhysicaloJournaloCSF2013SF_ZSFX 4.2 209

541
}γ≥rcνFηorFnγwFpνγnoψγn≥FπnFηπn≥χFst≥tγsFwπtνF≥nFγnγrμγtπcFργtF≥nΓFχ≥rμγFψπssπnμFtr≥nsvγrsγF
ψoψγntuψFπnFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicalo
JournaloCSF2015SF_]SFYbb

4.2 202

540 nχγctronFpγrηorψ≥ncγFψγ≥surγψγntsFwπtνFtνγFj~uj}FΓγtγctorFusπnμFtνγFYWXWFuqlFprotonTprotonF
coχχπsπonFΓ≥t≥UFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 199

539 sγtFγnγrμyFψγ≥surγψγntF≥nΓFπtsFsystγψ≥tπcFuncγrt≥πntyFπnFprotonTprotonFcoχχπsπonsF≥tF±oorψuχ≥cFsγγF
tγxt×´ ~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2015SF_]SFX_ 4.2 194

538 uuψπnosπtyFΓγtγrψπn≥tπonFπnFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×FfFaF~γ’FusπnμFtνγFj~uj}FΓγtγctorF≥tF
tνγFuqlUFEuropeanoPhysicaloJournaloCSF2016SF_^SF^]Z 4.2 188

537
vγ≥surγψγntsFoηFtνγFqπμμsFbosonFproΓuctπonF≥nΓFΓγc≥yFr≥tγsF≥nΓFcoupχπnμFstrγnμtνsFusπnμF
coχχπsπonFΓ≥t≥F≥tF±oorψuχ≥cFsγγFtγxt×F≥nΓFa´ ~γ’FπnFtνγFj~uj}FγxpγrπψγntUFEuropeanoPhysicaloJournaloC
SF2016SF_^SF^

4.2 185

536 ~opoχoμπc≥χFcγχχFcχustγrπnμFπnFtνγFj~uj}Fc≥χorπψγtγrsF≥nΓFπtsFpγrηorψ≥ncγFπnFuqlF{unFXUFEuropeano
PhysicaloJournaloCSF2017SF__SF[bW 4.2 177

535 uuψπnosπtyFΓγtγrψπn≥tπonFπnFppFcoχχπsπonsF≥tFNsqrt{s}FfF_OF~γ’FusπnμFtνγFj~uj}FΓγtγctorF≥tFtνγFuqlUF
EuropeanoPhysicaloJournaloCSF2011SF_XSFX 4.2 167

534 vγ≥surγψγntFoηFtνγFψuonFrγconstructπonFpγrηorψ≥ncγFoηFtνγFj~uj}FΓγtγctorFusπnμFYWXXF≥nΓFYWXYF
uqlFprotonTprotonFcoχχπsπonFΓ≥t≥UFEuropeanoPhysicaloJournaloCSF2014SF_[SFZXZW 4.2 166

533 nχγctronFrγconstructπonF≥nΓFπΓγntπηπc≥tπonFγηηπcπγncyFψγ≥surγψγntsFwπtνFtνγFj~uj}FΓγtγctorFusπnμF
tνγFYWXXFuqlFprotonTprotonFcoχχπsπonFΓ≥t≥UFEuropeanoPhysicaloJournaloCSF2014SF_[SFYb[X 4.2 160

532 nχγctronF≥nΓFpνotonFγnγrμyFc≥χπbr≥tπonFwπtνFtνγFj~uj}FΓγtγctorFusπnμFuqlF{unFXFΓ≥t≥UFEuropeano
PhysicaloJournaloCSF2014SF_[SFX 4.2 160

Sergey Peleganchuk

2



531 sγtFγnγrμyFrγsoχutπonFπnFprotonTprotonFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×FrγcorΓγΓFπnFYWXWFwπtνFtνγF
j~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2013SF_ZSFYZW^ 4.2 153

530
}γ≥rcνFηorF≥nF≥ΓΓπtπon≥χSFνγ≥vyFqπμμsFbosonFπnFtνγF±oorψuχ≥cFsγγFtγxt×FΓγc≥yFcν≥nnγχF≥tF±oorψuχ≥cF
sγγFtγxt×FπnF±oorψuχ≥cFsγγFtγxt×FcoχχπsπonFΓ≥t≥FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF
2016SF_^SF[]

4.2 152

529 yγrηorψ≥ncγFoηFpπχγTupFψπtπμ≥tπonFtγcνnπquγsFηorFργtsFπnF±oorψuχ≥cFsγγFtγxt×FcoχχπsπonsF≥tF±oorψuχ≥cF
sγγFtγxt×´ ~γ’FusπnμFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF]aX 4.2 148

528
vγ≥surγψγntFoηFtνγFΓπstrπbutπonsFoηFγvγntTbyTγvγntFηχowFν≥rψonπcsFπnFχγ≥ΓTχγ≥ΓFcoχχπsπonsF≥tFNF
sqrt{{{sℓ{wwF}}}}FOFfFYU_^F~γ’FwπtνFtνγFj~uj}FΓγtγctorF≥tFtνγFuqlUFJournaloofoHighoEnergyoPhysicsSF
2013SFYWXZSFX

5.4 143

527 vγ≥surγψγntFoηFtνγFtopFqu≥rτTp≥πrFproΓuctπonFcrossFsγctπonFwπtνFj~uj}FπnFppFcoχχπsπonsF≥tF
Nsqrt{s}f_OF~γ’UFEuropeanoPhysicaloJournaloCSF2011SF_XSFX 4.2 138

526
}γ≥rcνFηorFnγwFνπμνTψ≥ssFpνγnoψγn≥FπnFtνγFΓπχγptonFηπn≥χFst≥tγFusπnμFZ^Fηbâ��XFoηFprotonTprotonF
coχχπsπonFΓ≥t≥F≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2017SF
YWX_SFX

5.4 126

525 }γ≥rcνFηorFΓ≥rτFψ≥ttγrFc≥nΓπΓ≥tγsF≥nΓFχ≥rμγFγxtr≥FΓπψγnsπonsFπnFγvγntsFwπtνF≥FργtF≥nΓFψπssπnμF
tr≥nsvγrsγFψoψγntuψFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 124

524
}γ≥rcνFηorFΓπrγctFproΓuctπonFoηFcν≥rμπnosSFnγutr≥χπnosF≥nΓFsχγptonsFπnFηπn≥χFst≥tγsFwπtνFtwoFχγptonsF
≥nΓFψπssπnμFtr≥nsvγrsγFψoψγntuψFπnFppFcoχχπsπonsF≥tFNFsqrt{s}FOFfFa~γ’FwπtνFtνγFj~uj}FΓγtγctorUF
JournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX

5.4 120

523 }γ≥rcνFηorFcν≥rμγΓFqπμμsFbosonsFΓγc≥yπnμFvπ≥FqF´–FTgFˇ�˛‰FπnFNFtovγrχπnγFtFOFγvγntsFusπnμFppFcoχχπsπonFΓ≥t≥F
≥tFNFsqrtF{s}FfF_d~γ’FOFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 112

522 j~uj}F{unFXFsγ≥rcνγsFηorFΓπrγctFp≥πrFproΓuctπonFoηFtνπrΓTμγnγr≥tπonFsqu≥rτsF≥tFtνγFu≥rμγFq≥ΓronF
loχχπΓγrUFEuropeanoPhysicaloJournaloCSF2015SF_]SF]XW 4.2 109

521
}γ≥rcνFηorFsqu≥rτsF≥nΓFμχuπnosFwπtνFtνγFj~uj}FΓγtγctorFπnFηπn≥χFst≥tγsFwπtνFργtsF≥nΓFψπssπnμF
tr≥nsvγrsγFψoψγntuψFusπnμFNFsqrt{s}faFOF~γ’FprotonTprotonFcoχχπsπonFΓ≥t≥UFJournaloofoHighoEnergyo
PhysicsSF2014SFYWX[SFX

5.4 108

520
vγ≥surγψγntFoηFtνγF±oorψuχ≥cFsγγFtγxt×FproΓuctπonFcrossTsγctπonFusπnμF±oorψuχ≥cFsγγFtγxt×FγvγntsF
wπtνF±oorψuχ≥cFsγγFtγxt×Tt≥μμγΓFργtsFπnF±oorψuχ≥cFsγγFtγxt×FcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×F≥nΓF
a´ ~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2014SF_[SFZXWb

4.2 107

519 }tuΓyFoηFtνγFspπnF≥nΓFp≥rπtyFoηFtνγFqπμμsFbosonFπnFΓπbosonFΓγc≥ysFwπtνFtνγFj~uj}FΓγtγctorUF
EuropeanoPhysicaloJournaloCSF2015SF_]SF[_^ 4.2 104

518 }γ≥rcνFηorFΓoubχyFcν≥rμγΓFqπμμsFbosonsFπnFχπτγTsπμnFΓπχγptonFηπn≥χFst≥tγsF≥tFNsqrt{s}FfF_F
ψ≥tνrψ{~γ’}OFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 104

517 vγ≥surγψγntFoηFπncχusπvγFργtF≥nΓFΓπργtFcrossFsγctπonsFπnFprotonTprotonFcoχχπsπonsF≥tF_F~γ’F
cγntrγToηTψ≥ssFγnγrμyFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2011SF_XSFX 4.2 103

516 }γ≥rcνFηorFΓ≥rτFψ≥ttγrF≥nΓFotνγrFnγwFpνγnoψγn≥FπnFγvγntsFwπtνF≥nFγnγrμγtπcFργtF≥nΓFχ≥rμγFψπssπnμF
tr≥nsvγrsγFψoψγntuψFusπnμFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 101

515
}γ≥rcνFηorFtνγF}t≥nΓ≥rΓFvoΓγχFqπμμsFbosonFproΓucγΓFπnF≥ssocπ≥tπonFwπtνFtopFqu≥rτsF≥nΓFΓγc≥yπnμF
πntoF±oorψuχ≥cFsγγFtγxt×FπnF±oorψuχ≥cFsγγFtγxt×FcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×FwπtνFtνγFj~uj}F
ΓγtγctorUFEuropeanoPhysicaloJournaloCSF2015SF_]SFZ[b

4.2 94

514
}γ≥rcνFηorFΓπrγctFtνπrΓTμγnγr≥tπonFsqu≥rτFp≥πrFproΓuctπonFπnFηπn≥χFst≥tγsFwπtνFψπssπnμFtr≥nsvγrsγF
ψoψγntuψF≥nΓFtwoFbTργtsFπnFNFsqrt{s}faFOF~γ’FppFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHigho
EnergyoPhysicsSF2013SFYWXZSFX

5.4 92
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513 lonstr≥πntsFonFnγwFpνγnoψγn≥Fvπ≥FqπμμsFbosonFcoupχπnμsF≥nΓFπnvπsπbχγFΓγc≥ysFwπtνFtνγFj~uj}F
ΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 91

512
vγ≥surγψγntFoηF±oorψuχ≥cFsγγFtγxt×FproΓuctπonFwπtνF≥FvγtoFonF≥ΓΓπtπon≥χFcγntr≥χFργtF≥ctπvπtyFπnF
coχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×F~γ’FusπnμFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2012SF
_YSFYW[Z

4.2 82

511 {γ≥ΓπnγssFoηFtνγFj~uj}F~πχγFl≥χorπψγtγrFηorFuqlFcoχχπsπonsUFEuropeanoPhysicaloJournaloCSF2010SF_WSFXXbZTXYZ^4.2 82

510
}γ≥rcνFηorF≥ΓΓπtπon≥χFνγ≥vyFnγutr≥χFqπμμsF≥nΓFμ≥uμγFbosonsFπnFtνγFΓπt≥uFηπn≥χFst≥tγFproΓucγΓFπnFZ^F
ηbâ��XFoηFppFcoχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF
2018SFYWXaSFX

5.4 81

509 vγ≥surγψγntFoηFtνγFZV˛‡FPFbosonFtr≥nsvγrsγFψoψγntuψFΓπstrπbutπonFπnFppFcoχχπsπonsF≥tFNFsqrt{s}f_FOF
~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 79

508 vγ≥surγψγntFoηFtνγFcν≥rμγF≥syψψγtryFπnFtopFqu≥rτFp≥πrFproΓuctπonFπnFcoχχπsπonsF≥tF±oorψuχ≥cFsγγF
tγxt×FusπnμFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2012SF_YSFYWZb 4.2 78

507 }γ≥rcνFηorFνγ≥vyFnγutrπnosF≥nΓFrπμνtTν≥nΓγΓFbosonsFπnFγvγntsFwπtνFtwoFχγptonsF≥nΓFργtsFπnF
coχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2012SF_YSFYW]^ 4.2 78

506
}γ≥rcνFηorFΓπrγctFproΓuctπonFoηFcν≥rμπnosF≥nΓFnγutr≥χπnosFπnFγvγntsFwπtνFtνrγγFχγptonsF≥nΓFψπssπnμF
tr≥nsvγrsγFψoψγntuψFπnFNFsqrt{s}FOFfFaF~γ’FppFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHigho
EnergyoPhysicsSF2014SFYWX[SFX

5.4 76

505
}γ≥rcνFηorF≥FχπμνtFcν≥rμγΓFqπμμsFbosonFπnFtνγFΓγc≥yFcν≥nnγχF±oorψuχ≥cFsγγFtγxt×FπnF±oorψuχ≥cFsγγF
tγxt×FγvγntsFusπnμFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicalo
JournaloCSF2013SF_ZSFY[^]

4.2 76

504 nvπΓγncγFηorFtνγFqπμμsTbosonF uτ≥w≥FcoupχπnμFtoFt≥uFχγptonsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofo
HighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 74

503
}γ≥rcνFηorFproΓuctπonFoηF±oorψuχ≥cFsγγFtγxt×Frγson≥ncγsFΓγc≥yπnμFtoF≥FχγptonSFnγutrπnoF≥nΓFργtsFπnF
±oorψuχ≥cFsγγFtγxt×FcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×´ ~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicalo
JournaloCSF2015SF_]SFYWb

4.2 73

502 j~uj}Fsγ≥rcνFηorFnγwFpνγnoψγn≥FπnFΓπργtFψ≥ssF≥nΓF≥nμuχ≥rFΓπstrπbutπonsFusπnμFppFcoχχπsπonsF≥tFNF
sqrt{s}f_FO~γ’UFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 72

501
vγ≥surγψγntFoηFtνγFπncχusπvγFργtFcrossTsγctπonFπnFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×F≥nΓFcoψp≥rπsonF
toFtνγFπncχusπvγFργtFcrossTsγctπonF≥tF±oorψuχ≥cFsγγFtγxt×FusπnμFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicalo
JournaloCSF2013SF_ZSFY]Wb

4.2 71

500 {≥pπΓπtyFμ≥pFcrossFsγctπonsFψγ≥surγΓFwπtνFtνγFj~uj}FΓγtγctorFπnFppFcoχχπsπonsF≥tFNsqrt{s}FfF_F
ψbox{~~γ’}OUFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 70

499 ~νγFj~uj}FrnnγrFmγtγctorFcoψψπssπonπnμF≥nΓFc≥χπbr≥tπonUFEuropeanoPhysicaloJournaloCSF2010SF_WSF_a_TaYX4.2 70

498 }γ≥rcνγsFηorFsc≥χ≥rFχγptoqu≥rτsFπnFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×FfFa´ ~γ’FwπtνFtνγFj~uj}FΓγtγctorUF
EuropeanoPhysicaloJournaloCSF2016SF_^SF] 4.2 68

497 }γ≥rcνFηorFnγutr≥χFqπμμsFbosonsFoηFtνγFψπnπψ≥χFsupγrsyψψγtrπcFst≥nΓ≥rΓFψoΓγχFπnFppFcoχχπsπonsF≥tFNF
sqrt{s}faFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 67

496 sγtFψ≥ssF≥nΓFsubstructurγFoηFπncχusπvγFργtsFπnFNFsqrtF{s}FfF_d{tγxt{~γ’}}FOFppFcoχχπsπonsFwπtνFtνγFj~uj}F
γxpγrπψγntUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 67

Sergey Peleganchuk

4



495 }γ≥rcνFηorFqπμμsFbosonFp≥πrFproΓuctπonFπnFtνγF±oorψuχ≥cFsγγFtγxt×Fηπn≥χFst≥tγFηroψFcoχχπsπonsF≥tF
±oorψuχ≥cFsγγFtγxt×F~γ’wπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2015SF_]SF[XY 4.2 66

494 }γ≥rcνFηorFνπμνTψ≥ssFΓπbosonFrγson≥ncγsFwπtνFbosonTt≥μμγΓFργtsFπnFprotonTprotonFcoχχπsπonsF≥tFNF
sqrt{s}faFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFXTZb 5.4 66

493 nxpγrπψγnt≥χFπnvγstπμ≥tπonFoηFνπμνTγnγrμyFpνotonFspχπttπnμFπnF≥toψπcFηπγχΓsUFPhysicaloReviewoLettersSF
2002SFabSFW^XaWY 7.4 66

492 yγrηorψ≥ncγFoηFψπssπnμFtr≥nsvγrsγFψoψγntuψFrγconstructπonFwπtνFtνγFj~uj}FΓγtγctorFusπnμF
protonTprotonFcoχχπsπonsF≥tUFEuropeanoPhysicaloJournaloCSF2018SF_aSFbWZ 4.2 66

491 }γ≥rcνFηorFνγ≥vyFv≥ρor≥n≥FnγutrπnosFwπtνFtνγFj~uj}FΓγtγctorFπnFppFcoχχπsπonsF≥tFNFsqrt{s}faFOF~γ’UF
JournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 65

490 }γ≥rcνFηorFtνγFNFbovγrχπnγ{b}FOFΓγc≥yFoηFtνγF}t≥nΓ≥rΓFvoΓγχFqπμμsFbosonFπnF≥ssocπ≥tγΓFN–VZOqF
proΓuctπonFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 64

489
}γ≥rcνFηorFnγwFpνγnoψγn≥FπnFηπn≥χFst≥tγsFwπtνFχ≥rμγFργtFψuχtπpχπcπtπγsF≥nΓFψπssπnμFtr≥nsvγrsγF
ψoψγntuψF≥tFNFsqrt{s}faFOF~γ’FprotonTprotonFcoχχπsπonsFusπnμFtνγFj~uj}FγxpγrπψγntUFJournaloofo
HighoEnergyoPhysicsSF2013SFYWXZSFX

5.4 64

488
vγ≥surγψγntFoηFtνγFtr≥nsvγrsγFψoψγntuψF≥nΓF±oorψuχ≥cFsγγFtγxt×FΓπstrπbutπonsFoηFmrγχχT ≥nF
χγptonFp≥πrsFπnFprotonTprotonFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×´ ~γ’FwπtνFtνγFj~uj}FΓγtγctorUF
EuropeanoPhysicaloJournaloCSF2016SF_^SFYbX

4.2 63

487 }γ≥rcνFηorFrγson≥ntFΓπbosonFproΓuctπonFπnFtνγF±oorψuχ≥cFsγγFtγxt×Fηπn≥χFst≥tγFπnF±oorψuχ≥cFsγγFtγxt×F
coχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×´ ~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2015SF_]SF^b 4.2 62

486 nχγctronFγηηπcπγncyFψγ≥surγψγntsFwπtνFtνγFj~uj}FΓγtγctorFusπnμFYWXYFuqlFprotonTprotonFcoχχπsπonF
Γ≥t≥UFEuropeanoPhysicaloJournaloCSF2017SF__SFXb] 4.2 61

485 }γ≥rcνFηorFΓ≥rτFψ≥ttγrFπnFγvγntsFwπtνFνγ≥vyFqu≥rτsF≥nΓFψπssπnμFtr≥nsvγrsγFψoψγntuψFπnF±oorψuχ≥cF
sγγFtγxt×FcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2015SF_]SFbY 4.2 60

484
}γ≥rcνFηorFnγwFpνγnoψγn≥FπnFηπn≥χFst≥tγsFwπtνFχ≥rμγFργtFψuχtπpχπcπtπγsF≥nΓFψπssπnμFtr≥nsvγrsγF
ψoψγntuψFusπnμFNsqrtF{s}OFfF_F~γ’FppFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyo
PhysicsSF2011SFYWXXSFX

5.4 60

483 vγ≥surγψγntFoηFtνγFTbosonFψ≥ssFπnFppFcoχχπsπonsF≥tFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicalo
JournaloCSF2018SF_aSFXXW 4.2 59

482 }γ≥rcνFηorF≥FνπμνTψ≥ssFqπμμsFbosonFΓγc≥yπnμFtoF≥F–FbosonFp≥πrFπnFppFcoχχπsπonsF≥tFNFsqrt{s}faFOF~γ’F
wπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 59

481 vγ≥surγψγntFoηFtνγF–FTgFâ��˛‰F≥nΓFZV˛‡FPFTgFâ��â��FproΓuctπonFcrossFsγctπonsFπnFprotonTprotonFcoχχπsπonsF≥tFNF
sqrtF{s}FfF_d{tγxt{~γ’}}FOFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2010SFYWXWSFX 5.4 58

480 jFsγ≥rcνFηorFNFtovγrχπnγ{t}FOFrγson≥ncγsFusπnμFχγptonTpχusTργtsFγvγntsFπnFprotonTprotonFcoχχπsπonsF≥tFNF
sqrt{s}faFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 57

479
}γ≥rcνFηorFcν≥rμγΓFqπμμsFbosonsFΓγc≥yπnμFvπ≥FqF´–FTgFˇ�F´–F˛‰FπnFηuχχyFν≥ΓronπcFηπn≥χFst≥tγsFusπnμFppF
coχχπsπonFΓ≥t≥F≥tFNFsqrt{s}FOFfFaF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2015SF
YWX]SFX

5.4 56

478 lonstr≥πntsFonFtνγFoηηTsνγχχFqπμμsFbosonFsπμn≥χFstrγnμtνFπnFtνγFνπμνTψ≥ssF≥nΓFηπn≥χFst≥tγsFwπtνFtνγF
j~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2015SF_]SFZZ] 4.2 56
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477 yrγcπsπonFψγ≥surγψγntF≥nΓFπntγrprγt≥tπonFoηFπncχusπvγFSF≥nΓFproΓuctπonFcrossFsγctπonsFwπtνFtνγF
j~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2017SF__SFZ^_ 4.2 56

476 }γ≥rcνFηorFΓoubχyFcν≥rμγΓFqπμμsFbosonFproΓuctπonFπnFψuχtπTχγptonFηπn≥χFst≥tγsFwπtνFtνγFj~uj}F
ΓγtγctorFusπnμFprotonTprotonFcoχχπsπonsF≥tUFEuropeanoPhysicaloJournaloCSF2018SF_aSFXbb 4.2 55

475 }γ≥rcνFηorFrγson≥ncγsFΓγc≥yπnμFπntoFtopTqu≥rτFp≥πrsFusπnμFηuχχyFν≥ΓronπcFΓγc≥ysFπnFppFcoχχπsπonsFwπtνF
j~uj}F≥tFNFsqrt{s}f_FOF~γ’UFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 55

474 vγ≥surγψγntsFoηFtopFqu≥rτFp≥πrFrγχ≥tπvγFΓπηηγrγntπ≥χFcrossTsγctπonsFwπtνFj~uj}FπnFppFcoχχπsπonsF≥tF
Nsqrt{s}FfF_Fψbox{~γ’}OUFEuropeanoPhysicaloJournaloCSF2013SF_ZSFX 4.2 55

473 }uψψ≥ryFoηFtνγFsγ≥rcνγsFηorFsqu≥rτsF≥nΓFμχuπnosFusπnμFNFsqrt{s}faFOF~γ’FppFcoχχπsπonsFwπtνFtνγF
j~uj}FγxpγrπψγntF≥tFtνγFuqlUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 55

472 vγ≥surγψγntsFoηFtνγF±oorψuχ≥cFsγγFtγxt×FproΓuctπonFcrossFsγctπonsFπnF≥ssocπ≥tπonFwπtνFργtsFwπtνFtνγF
j~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2015SF_]SFaY 4.2 54

471
}γ≥rcνFηorFproΓuctπonFoηFvγctorTχπτγFqu≥rτFp≥πrsF≥nΓFoηFηourFtopFqu≥rτsFπnFtνγFχγptonTpχusTργtsFηπn≥χF
st≥tγFπnFppFcoχχπsπonsF≥tFNFsqrt{s}faFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF
2015SFYWX]SFX

5.4 54

470
}γ≥rcνFηorFtopFsqu≥rτFp≥πrFproΓuctπonFπnFηπn≥χFst≥tγsFwπtνFonγFπsoχ≥tγΓFχγptonSFργtsSF≥nΓFψπssπnμF
tr≥nsvγrsγFψoψγntuψFπnFNFsqrt{s}FOFfFaF~γ’FppFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHigho
EnergyoPhysicsSF2014SFYWX[SFX

5.4 54

469 vγ≥surγψγntFoηF–F´–FZFproΓuctπonFπnFprotonTprotonFcoχχπsπonsF≥tFNsqrt{s}f_~ψbox{~γ’}OFwπtνFtνγF
j~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 54

468
}γ≥rcνFηorFsqu≥rτsF≥nΓFμχuπnosFπnFηπn≥χFst≥tγsFwπtνFργtsF≥nΓFψπssπnμFtr≥nsvγrsγFψoψγntuψF≥tF
±oorψuχ≥cFsγγFtγxt×FfXZF±oorψuχ≥cFsγγFtγxt×wπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF
2016SF_^SFZbY

4.2 53

467 }γ≥rcνFηorFnγwFpνγnoψγn≥FπnFγvγntsFwπtνF≥tFχγ≥stFtνrγγFpνotonsFcoχχγctγΓFπnFcoχχπsπonsF≥tF±oorψuχ≥cF
sγγFtγxt×FfFaF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFYXW 4.2 53

466 }γ≥rcνFηorF≥Fνγ≥vyFtopTqu≥rτFp≥rtnγrFπnFηπn≥χFst≥tγsFwπtνFtwoFχγptonsFwπtνFtνγFj~uj}FΓγtγctorF≥tF
tνγFuqlUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 53

465 vγ≥surγψγntFoηFtνγFπncχusπvγF≥nΓFΓπργtFcrossTsγctπonsFoηFbTργtsFπnFppFcoχχπsπonsF≥tF
Nsqrt{s}f_ψbox{~~γ’}OFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2011SF_XSFX 4.2 53

464 vγ≥surγψγntFoηFtνγFpνotonFπΓγntπηπc≥tπonFγηηπcπγncπγsFwπtνFtνγFj~uj}FΓγtγctorFusπnμFuqlF{unTXF
Γ≥t≥UFEuropeanoPhysicaloJournaloCSF2016SF_^SF^^^ 4.2 53

463 }γ≥rcνFηorFΓπrγctFtopTsqu≥rτFp≥πrFproΓuctπonFπnFηπn≥χFst≥tγsFwπtνFtwoFχγptonsFπnFppFcoχχπsπonsF≥tFNF
sqrt{s}FOFfFaF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 52

462 }γ≥rcνFηorFχγptonTηχ≥vourTvπoχ≥tπnμFΓγc≥ysFoηFtνγFqπμμsF≥nΓFbosonsFwπtνFtνγFj~uj}FΓγtγctorUF
EuropeanoPhysicaloJournaloCSF2017SF__SF_W 4.2 52

461
}γ≥rcνFηorFΓ≥rτFψ≥ttγrF≥tF±oorψuχ≥cFsγγFtγxt×FπnFηπn≥χFst≥tγsFcont≥πnπnμF≥nFγnγrμγtπcFpνotonF≥nΓF
χ≥rμγFψπssπnμFtr≥nsvγrsγFψoψγntuψFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2017SF
__SFZbZ

4.2 52

460 vγ≥surγψγntFoηFηχowFν≥rψonπcsFwπtνFψuχtπTp≥rtπcχγFcuψuχ≥ntsFπnFybRybFcoχχπsπonsF≥tF±oorψuχ≥cFsγγF
tγxt×´ ~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2014SF_[SFZX]_ 4.2 52
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459 vγ≥surγψγntFoηFtνγF–FbosonFpoχ≥rπz≥tπonFπnFtopFqu≥rτFΓγc≥ysFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofo
HighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 52

458 wγwFprγcπsπonFψγ≥surγψγntFoηFtνγFsVˇ�TF≥nΓFˇ�hTψγsonFψ≥ssγsUFPhysicsoLetters,oSectionoB:oNuclear,o
ElementaryoParticleoandoHigh-EnergyoPhysicsSF2003SF]_ZSF^ZT_b 4.2 52

457 yγrηorψ≥ncγFoηFtνγFj~uj}FψuonFtrπμμγrFπnFppFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×F~γ’UFEuropeano
PhysicaloJournaloCSF2015SF_]SFXYW 4.2 51

456 vγ≥surγψγntFoηFtνγFργtFηr≥μψγnt≥tπonFηunctπonF≥nΓFtr≥nsvγrsγFproηπχγFπnFprotonâ��protonFcoχχπsπonsF
≥tF≥FcγntγrToηTψ≥ssFγnγrμyFoηF_F~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2011SF_XSFX 4.2 51

455 vγ≥surγψγntFoηFtνγFproΓuctπonFcrossFsγctπonFoηFργtsFπnF≥ssocπ≥tπonFwπtνF≥FZFbosonFπnFppFcoχχπsπonsF≥tF
NFsqrt{s}f_FOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 50

454 ~νγFtnm{FΓγtγctorUFPhysicsoofoParticlesoandoNucleiSF2013SF[[SF^]_T_WY 0.7 50

453 nvπΓγncγFηorFtνγFNFqtoFbovγrχπnγ{b}FOFΓγc≥yFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF
2017SFYWX_SFX 5.4 50

452
}γ≥rcνFηorFΓπrγctFp≥πrFproΓuctπonFoηF≥Fcν≥rμπnoF≥nΓF≥Fnγutr≥χπnoFΓγc≥yπnμFtoFtνγFXY]´ pγ’FqπμμsF
bosonFπnF±oorψuχ≥cFsγγFtγxt×´ ~γ’F±oorψuχ≥cFsγγFtγxt×FcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFEuropeano
PhysicaloJournaloCSF2015SF_]SFYWa

4.2 50

451 mγχbrˆ…cτFsc≥ttγrπnμF≥tFγnγrμπγsFoηFX[Wâ��[]WFvγ’UFPhysicaloReviewoCSF1998SF]aSFYa[[TYa]W 2.7 50

450
}γ≥rcνFηorFγχγctrowγ≥τFproΓuctπonFoηFcν≥rμπnosF≥nΓFsχγptonsFΓγc≥yπnμFπntoFηπn≥χFst≥tγsFwπtνFtwoF
χγptonsF≥nΓFψπssπnμFtr≥nsvγrsγFψoψγntuψFπnFNsqrt{s}fXZOFNtγxtF{~γ’}OFppFcoχχπsπonsFusπnμFtνγFj~uj}F
ΓγtγctorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX

4.2 50

449
rΓγntπηπc≥tπonF≥nΓFγnγrμyFc≥χπbr≥tπonFoηFν≥Γronπc≥χχyFΓγc≥yπnμFt≥uFχγptonsFwπtνFtνγFj~uj}F
γxpγrπψγntFπnFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×±oorψuχ≥cFsγγFtγxt×UFEuropeanoPhysicaloJournaloCSF2015
SF_]SFZWZ

4.2 49

448 vγ≥surγψγntFoηFcν≥rμγΓTp≥rtπcχγFspγctr≥FπnFybRybFcoχχπsπonsF≥tFNFsqrt{sℓ{ψ≥tνrψ{ww}}}fYU_^FOF~γ’F
wπtνFtνγFj~uj}FΓγtγctorF≥tFtνγFuqlUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 49

447 }γ≥rcνFηorFνπμνTψ≥ssFrγson≥ncγsFΓγc≥yπnμFtoFΓπχγptonFηπn≥χFst≥tγsFπnFppFcoχχπsπonsF≥tFNFsqrt{s}f_FOF~γ’F
wπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 49

446 }γ≥rcνFηorFrγson≥ncγsFπnFΓπpνotonFγvγntsF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofo
HighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 49

445 }γ≥rcνFηorFγχγctrowγ≥τFproΓuctπonFoηFsupγrsyψψγtrπcFp≥rtπcχγsFπnFηπn≥χFst≥tγsFwπtνFtwoForFtνrγγF
χγptonsF≥tFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFbb] 4.2 49

444 vγ≥surγψγntsFoηFtopTqu≥rτFp≥πrFΓπηηγrγntπ≥χFcrossTsγctπonsFπnFtνγFχγptonRργtsFcν≥nnγχFπnFcoχχπsπonsF
≥tF±oorψuχ≥cFsγγFtγxt×FusπnμFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF]Za 4.2 48

443 }γ≥rcνFηorFsupγrsyψψγtryF≥tF±oorψuχ≥cFsγγFtγxt×´ ~γ’FπnFηπn≥χFst≥tγsFwπtνFργtsF≥nΓFtwoFs≥ψγTsπμnF
χγptonsForFtνrγγFχγptonsFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFY]b 4.2 48

442 vγ≥surγψγntFoηFψuχtπTp≥rtπcχγF≥zπψutν≥χFcorrγχ≥tπonsFπnFppSFp´ R´ ybF≥nΓFχowTψuχtπpχπcπtyFyb´ R´ ybF
coχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2017SF__SF[Ya 4.2 48
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441
quntFηorFnγwFpνγnoψγn≥FusπnμFχ≥rμγFργtFψuχtπpχπcπtπγsF≥nΓFψπssπnμFtr≥nsvγrsγFψoψγntuψFwπtνF
j~uj}FπnF[U_Fηbâ��XFoηFNFsqrtF{s}FfF_d~γ’FOFprotonTprotonFcoχχπsπonsUFJournaloofoHighoEnergyoPhysicsSF
2012SFYWXYSFX

5.4 48

440 }γ≥rcνFηorFχonμTχπvγΓFcν≥rμπnosFb≥sγΓFonF≥FΓπs≥ppγ≥rπnμTtr≥cτFsπμn≥turγFπnFppFcoχχπsπonsF≥tFNF
sqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 48

439 vγ≥surγψγntFoηFtνγFproψptFV±oorψuχ≥cFsγγFtγxt×Fp≥πrFproΓuctπonFcrossTsγctπonFπnFcoχχπsπonsF≥tF
±oorψuχ≥cFsγγFtγxt×´ ~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2017SF__SF_^ 4.2 47

438 }γ≥rcνFηorFνγ≥vyFrγson≥ncγsFΓγc≥yπnμFπntoFπnFtνγFηπn≥χFst≥tγFπnFcoχχπsπonsF≥tFwπtνFtνγFj~uj}F
ΓγtγctorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFY[ 4.2 47

437 }γ≥rcνFηorFtνγFnγutr≥χFqπμμsFbosonsFoηFtνγFψπnπψ≥χFsupγrsyψψγtrπcFst≥nΓ≥rΓFψoΓγχFπnFppFcoχχπsπonsF
≥tFNFsqrt{s}f_FOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 47

436 }γ≥rcνFηorF≥FnγwFrγson≥ncγFΓγc≥yπnμFtoF≥ForFbosonF≥nΓF≥FqπμμsFbosonFπnFtνγF±oorψuχ≥cFsγγFtγxt×F
ηπn≥χFst≥tγsFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2015SF_]SFY^Z 4.2 46

435 uπμνtTqu≥rτF≥nΓFμχuonFργtFΓπscrπψπn≥tπonFπnF±oorψuχ≥cFsγγFtγxt×FcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×FwπtνF
tνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2014SF_[SFZWYZ 4.2 46

434 }γ≥rcνFηorFχγptonTηχ≥vourTvπoχ≥tπnμFqFTgF˛…ˇ�FΓγc≥ysFoηFtνγFqπμμsFbosonFwπtνFtνγFj~uj}FΓγtγctorUF
JournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 46

433
}γ≥rcνFηorF≥noψ≥χousFproΓuctπonFoηFproψptFs≥ψγTsπμnFχγptonFp≥πrsF≥nΓFp≥πrTproΓucγΓFΓoubχyF
cν≥rμγΓFqπμμsFbosonsFwπtνFNFsqrt{s}faFOF~γ’FppFcoχχπsπonsFusπnμFtνγFj~uj}FΓγtγctorUFJournaloofoHigho
EnergyoPhysicsSF2015SFYWX]SFX

5.4 45

432 }γ≥rcνFηorFπnvπsπbχγFΓγc≥ysFoηF≥FqπμμsFbosonFusπnμFvγctorTbosonFηusπonFπnFppFcoχχπsπonsF≥tFNFsqrt{s}faFOF
~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 45

431 vγ≥surγψγntFoηFZZFproΓuctπonFπnFppFcoχχπsπonsF≥tFNFsqrt{s}f_FOF~γ’F≥nΓFχπψπtsFonF≥noψ≥χousFZZZF≥nΓF
ZZ˛‡FcoupχπnμsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 45

430 vuonFrγconstructπonFγηηπcπγncyF≥nΓFψoψγntuψFrγsoχutπonFoηFtνγFj~uj}FγxpγrπψγntFπnF
protonTprotonFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×´ ~γ’FπnFYWXWUFEuropeanoPhysicaloJournaloCSF2014SF_[SFZWZ[ 4.2 45

429 }γ≥rcνFηorFp≥πrFproΓuctπonFoηFψ≥ssπvγFp≥rtπcχγsFΓγc≥yπnμFπntoFtνrγγFqu≥rτsFwπtνFtνγFj~uj}FΓγtγctorF
πnFNFsqrt{s}f_dψ≥tνrψ{~γ’}FOFppFcoχχπsπonsF≥tFtνγFuqlUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 45

428 }t≥tusFoηFtνγFtnm{FΓγtγctorUFNuclearoInstrumentsoandoMethodsoinoPhysicsoResearch,oSectionoA:o
Accelerators,oSpectrometers,oDetectorsoandoAssociatedoEquipmentSF2002SF[_aSF[YWT[Y] 1.2 45

427
}γ≥rcνFηorFsupγrsyψψγtryFπnFγvγntsFcont≥πnπnμF≥Fs≥ψγTηχ≥vourFopposπtγTsπμnFΓπχγptonFp≥πrSFργtsSF≥nΓF
χ≥rμγFψπssπnμFtr≥nsvγrsγFψoψγntuψFπnF±oorψuχ≥cFsγγFtγxt×´ ~γ’FcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUF
EuropeanoPhysicaloJournaloCSF2015SF_]SFZXa

4.2 44

426 rΓγntπηπc≥tπonFoηFboostγΓSFν≥Γronπc≥χχyFΓγc≥yπnμFbosonsF≥nΓFcoψp≥rπsonsFwπtνFj~uj}FΓ≥t≥Ft≥τγnF≥tF
±oorψuχ≥cFsγγFtγxt×´ ~γ’UFEuropeanoPhysicaloJournaloCSF2016SF_^SFX][ 4.2 44

425 vγ≥surγψγntFoηFπsoχ≥tγΓTpνotonFp≥πrFproΓuctπonFπnFppFcoχχπsπonsF≥tFNFsqrt{s}f_d~γ’FOFwπtνFtνγFj~uj}F
ΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 44

424 }γ≥rcνFηorFp≥πrTproΓucγΓFψ≥ssπvγFcoχourγΓFsc≥χ≥rsFπnFηourTργtFηπn≥χFst≥tγsFwπtνFtνγFj~uj}FΓγtγctorF
πnFprotonâ��protonFcoχχπsπonsF≥tFNsqrt{s}FfF_Fψbox{~γ’}OUFEuropeanoPhysicaloJournaloCSF2013SF_ZSFX 4.2 44
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423 vγ≥surγψγntFoηFψuχtπTργtFcrossFsγctπonsFπnFprotonâ��protonFcoχχπsπonsF≥tF≥F_F~γ’FcγntγrToηTψ≥ssF
γnγrμyUFEuropeanoPhysicaloJournaloCSF2011SF_XSFX 4.2 44

422 jnμuχ≥rF≥n≥χysπsFoηFkFWFΓFFTgFtP˛…R˛…â��FΓγc≥ysFπnFppFcoχχπsπonsF≥tFNFsqrt{s}faFOF~γ’FwπtνFtνγFj~uj}F
ΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 44

421 yγrηorψ≥ncγFoηFργtFsubstructurγFtγcνnπquγsFηorFχ≥rμγT{FργtsFπnFprotonTprotonFcoχχπsπonsF≥tFNF
sqrt{s}f_FOF~γ’FusπnμFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 43

420
vγ≥surγψγntFoηFtνγFcrossFsγctπonFηorFtopTqu≥rτFp≥πrFproΓuctπonFπnFppFcoχχπsπonsF≥tFNsqrtF{s}FfF
{_}S{tγxt{~γ’}}OFwπtνFtνγFj~uj}FΓγtγctorFusπnμFηπn≥χFst≥tγsFwπtνFtwoFνπμνTpF~FχγptonsUFJournaloofo
HighoEnergyoPhysicsSF2012SFYWXYSFX

5.4 43

419 j~uj}FbTργtFπΓγntπηπc≥tπonFpγrηorψ≥ncγF≥nΓFγηηπcπγncyFψγ≥surγψγntFwπtνFNt{b≥r{t}}OFγvγntsFπnFppF
coχχπsπonsF≥tFNsqrt{s}fXZOF~γ’UFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 43

418 sγtFrγconstructπonF≥nΓFpγrηorψ≥ncγFusπnμFp≥rtπcχγFηχowFwπtνFtνγFj~uj}FmγtγctorUFEuropeanoPhysicalo
JournaloCSF2017SF__SF[^^ 4.2 42

417
vγ≥surγψγntFoηFtνγFΓπηηγrγntπ≥χFcrossTsγctπonsFoηFproψptF≥nΓFnonTproψptFproΓuctπonFoηF±oorψuχ≥cF
sγγFtγxt×F≥nΓF±oorψuχ≥cFsγγFtγxt×FπnFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×F≥nΓFa´ ~γ’FwπtνFtνγFj~uj}F
ΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFYaZ

4.2 42

416 vγ≥surγψγntFoηFtνγFtopFqu≥rτFψ≥ssFwπtνFtνγFtγψpχ≥tγFψγtνoΓFπnFtνγF±oorψuχ≥cFsγγFtγxt×Fcν≥nnγχF
usπnμFj~uj}FΓ≥t≥UFEuropeanoPhysicaloJournaloCSF2012SF_YSFYW[^ 4.2 42

415 }uψψ≥ryFoηFtνγFj~uj}Fγxpγrπψγntâ��sFsγnsπtπvπtyFtoFsupγrsyψψγtryF≥ηtγrFuqlF{unFXFâ��FπntγrprγtγΓF
πnFtνγFpνγnoψγnoχoμπc≥χFv}}vUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 42

414 }γ≥rcνFηorFνγ≥vyFrγson≥ncγsFπnFtνγF≥nΓFηπn≥χFst≥tγsFusπnμFprotonTprotonFcoχχπsπonsF≥tF´ FwπtνFtνγF
j~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFYbZ 4.2 41

413
}γ≥rcνFηorFΓπrγctFtopFsqu≥rτFp≥πrFproΓuctπonFπnFγvγntsFwπtνF≥F±oorψuχ≥cFsγγFtγxt×FbosonSF±oorψuχ≥cF
sγγFtγxt×TργtsF≥nΓFψπssπnμFtr≥nsvγrsγFψoψγntuψFπnF±oorψuχ≥cFsγγFtγxt×F~γ’F±oorψuχ≥cFsγγFtγxt×F
coχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2014SF_[SFYaaZ

4.2 41

412 }πnμχγFν≥ΓronFrγsponsγFψγ≥surγψγntF≥nΓFc≥χorπψγtγrFργtFγnγrμyFsc≥χγFuncγrt≥πntyFwπtνFtνγFj~uj}F
ΓγtγctorF≥tFtνγFuqlUFEuropeanoPhysicaloJournaloCSF2013SF_ZSFX 4.2 41

411
}γ≥rcνFηorFsupγrsyψψγtrπcFp≥rtπcχγsFπnFγvγntsFwπtνFχγptonFp≥πrsF≥nΓFχ≥rμγFψπssπnμFtr≥nsvγrsγF
ψoψγntuψFπnFNsqrt{s}f_~ψbox{~γ’}OFprotonâ��protonFcoχχπsπonsFwπtνFtνγFj~uj}FγxpγrπψγntUF
EuropeanoPhysicaloJournaloCSF2011SF_XSFX

4.2 41

410 {γ≥ΓπnγssFoηFtνγFj~uj}FχπquπΓF≥rμonFc≥χorπψγtγrFηorFuqlFcoχχπsπonsUFEuropeanoPhysicaloJournaloCSF
2010SF_WSF_YZT_]Z 4.2 41

409 }γ≥rcνFηorFnγwFp≥rtπcχγsFπnFγvγntsFwπtνFonγFχγptonF≥nΓFψπssπnμFtr≥nsvγrsγFψoψγntuψFπnFppF
coχχπsπonsF≥tFNFsqrt{s}FOFfFaF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 40

408
vγ≥surγψγntFoηFtνγFcγntr≥χπtyFΓγpγnΓγncγFoηFtνγFcν≥rμγΓTp≥rtπcχγFpsγuΓor≥pπΓπtyFΓπstrπbutπonFπnF
protonTχγ≥ΓFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×´ ~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicalo
JournaloCSF2016SF_^SFXbb

4.2 39

407 }γ≥rcνFηorFsupγrsyψψγtryF≥tFNsqrt{s}OFfFaF~γ’FπnFηπn≥χFst≥tγsFwπtνFργtsF≥nΓFtwoFs≥ψγTsπμnFχγptonsForF
tνrγγFχγptonsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 39

406
jFsγ≥rcνFηorFNFtovγrχπnγFtFOFrγson≥ncγsFπnFχγptonRργtsFγvγntsFwπtνFνπμνχyFboostγΓFtopFqu≥rτsF
coχχγctγΓFπnFppFcoχχπsπonsF≥tFNFsqrtF{s}FfF_FOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyo
PhysicsSF2012SFYWXYSFX

5.4 39
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405 }γ≥rcνFηorFcν≥rμγΓFqπμμsFbosonsFΓγc≥yπnμFπntoFtopF≥nΓFbottoψFqu≥rτsF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγF
j~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 39

404 yγrηorψ≥ncγFoηF≥χμorπtνψsFtν≥tFrγconstructFψπssπnμFtr≥nsvγrsγFψoψγntuψFπnF±oorψuχ≥cFsγγFtγxt×fF
aF~γ’FprotonTprotonFcoχχπsπonsFπnFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2017SF__SFY[X 4.2 38

403
xbsγrv≥tπonF≥nΓFψγ≥surγψγntsFoηFtνγFproΓuctπonFoηFproψptF≥nΓFnonTproψptF±oorψuχ≥cFsγγFtγxt×F
ψγsonsFπnF≥ssocπ≥tπonFwπtνF≥F±oorψuχ≥cFsγγFtγxt×FbosonFπnF±oorψuχ≥cFsγγFtγxt×FcoχχπsπonsF≥tF±oorψuχ≥cF
sγγFtγxt×FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2015SF_]SFYYb

4.2 38

402 }γ≥rcνFηorFχonμTχπvγΓFnγutr≥χFp≥rtπcχγsFΓγc≥yπnμFπntoFχγptonFργtsFπnFprotonTprotonFcoχχπsπonsF≥tFNF
sqrt{s}faFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 38

401 vγ≥surγψγntFoηFtνγFˇ�FχγptonFψ≥ssF≥tFtνγFtnm{FΓγtγctorUFJETPoLettersSF2007SFa]SFZ[_TZ]Y 1.2 38

400 nχγctronFrγconstructπonF≥nΓFπΓγntπηπc≥tπonFπnFtνγFj~uj}FγxpγrπψγntFusπnμFtνγFYWX]F≥nΓFYWX^FuqlF
protonâ��protonFcoχχπsπonFΓ≥t≥F≥tFNsqrt{s}FfFXZOFNtγxtF{~γ’}OUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 37

399 vγ≥surγψγntFoηFtνγFproΓuctπonFoηF≥F–FbosonFπnF≥ssocπ≥tπonFwπtνF≥Fcν≥rψFqu≥rτFπnFppFcoχχπsπonsF≥tFNF
sqrt{s}FOFfF_F~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 37

398 }γ≥rcνFηorFsqu≥rτsF≥nΓFμχuπnosFπnFγvγntsFwπtνFπsoχ≥tγΓFχγptonsSFργtsF≥nΓFψπssπnμFtr≥nsvγrsγF
ψoψγntuψF≥tFNFsqrt{s}faFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 37

397 }γ≥rcνFηorFtνγF}t≥nΓ≥rΓFvoΓγχFqπμμsFbosonFπnFtνγFqFTgFˇ�FRFˇ�Fâ��FΓγc≥yFψoΓγFπnFNFsqrtF{s}FfF
_S{ψ≥tνrψ{~γ’}}FOFppFcoχχπsπonsFwπtνFj~uj}UFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 37

396 uπψπtsFonFtνγFproΓuctπonFoηFtνγFst≥nΓ≥rΓFψoΓγχFqπμμsFbosonFπnFppFcoχχπsπonsF≥tFNsqrt{s}FfF_OF~γ’FwπtνF
tνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2011SF_XSFX 4.2 37

395 }γ≥rcνFηorFψ≥ssπvγFcoχorγΓFsc≥χ≥rsFπnFηourTργtFηπn≥χFst≥tγsFπnFNsqrt{s}f_~ψbox{~γ’}OFprotonâ��protonF
coχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2011SF_XSFX 4.2 37

394 lν≥rμγΓTp≥rtπcχγFΓπstrπbutπonsF≥tFχowFtr≥nsvγrsγFψoψγntuψFπnF±oorψuχ≥cFsγγFtγxt×´ ~γ’Fπntγr≥ctπonsF
ψγ≥surγΓFwπtνFtνγFj~uj}FΓγtγctorF≥tFtνγFuqlUFEuropeanoPhysicaloJournaloCSF2016SF_^SF]WY 4.2 37

393 vγ≥surγψγntFoηFtνγFqπμμsFbosonFcoupχπnμFpropγrtπγsFπnFtνγFqFTgFZZPFTgF[â��FΓγc≥yFcν≥nnγχF≥tFNF
sqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 36

392 }γ≥rcνFηorFΓπrγctFp≥πrFproΓuctπonFoηFtνγFtopFsqu≥rτFπnF≥χχTν≥ΓronπcFηπn≥χFst≥tγsFπnFprotonTprotonF
coχχπsπonsF≥tFNFsqrt{s}FOFfFaF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 36

391 vγ≥surγψγntFoηFχonμπtuΓπn≥χFηχowFΓγcorrγχ≥tπonsFπnFybRybFcoχχπsπonsF≥tF≥nΓF]UWYF~γ’FwπtνFtνγF
j~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFX[Y 4.2 35

390 vγ≥surγψγntFoηFqu≥rτonπuψFproΓuctπonFπnFprotonTχγ≥ΓF≥nΓFprotonTprotonFcoχχπsπonsF≥tFwπtνFtνγF
j~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFX_X 4.2 35

389 vγ≥surγψγntFoηFtνγFcν≥rμγΓTp≥rtπcχγFψuχtπpχπcπtyFπnsπΓγFργtsFηroψF±oorψuχ≥cFsγγFtγxt×±oorψuχ≥cFsγγF
tγxt×´ FcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFZYY 4.2 35

388 vγ≥surγψγntFoηFργtFηr≥μψγnt≥tπonFπnFybRybF≥nΓFcoχχπsπonsF≥tF~γ’FwπtνFtνγFj~uj}FΓγtγctorF≥tFtνγF
uqlUFEuropeanoPhysicaloJournaloCSF2017SF__SFZ_b 4.2 35

Sergey Peleganchuk

10



387 }γ≥rcνFηorFsγconΓFμγnγr≥tπonFsc≥χ≥rFχγptoqu≥rτsFπnFppFcoχχπsπonsF≥tFNsqrt{s}f_~ψbox{~γ’}OFwπtνFtνγF
j~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 35

386 vγ≥surγψγntFoηFtνγFcrossTsγctπonFηorF–FbosonFproΓuctπonFπnF≥ssocπ≥tπonFwπtνFbTργtsFπnFppFcoχχπsπonsF
≥tFNFsqrt{s}f_FOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 34

385 j~uj}Fsγ≥rcνFηorF≥Fνγ≥vyFμ≥uμγFbosonFΓγc≥yπnμFtoF≥Fcν≥rμγΓFχγptonF≥nΓF≥FnγutrπnoFπnFppFcoχχπsπonsF
≥tFNsqrt{s}FfF_Fψ≥tνrψ{~γ’}OUFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 34

384 }γ≥rcνFηorFs≥ψγTsπμnFtopTqu≥rτFproΓuctπonF≥nΓFηourtνTμγnγr≥tπonFΓownTtypγFqu≥rτsFπnFppFcoχχπsπonsF
≥tFNFsqrtF{s}FfF{_}d{tγxt{~γ’}}FOFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 34

383 }γ≥rcνFηorFνγ≥vyFp≥rtπcχγsFΓγc≥yπnμFπntoFtopTqu≥rτFp≥πrsFusπnμFχγptonTpχusTργtsFγvγntsFπnF
protonTprotonFcoχχπsπonsF≥tF´ FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2018SF_aSF]^] 4.2 34

382 yγrηorψ≥ncγFoηFtνγFj~uj}Ftr≥cτFrγconstructπonF≥χμorπtνψsFπnFΓγnsγFγnvπronψγntsFπnFuqlF{unFYUF
EuropeanoPhysicaloJournaloCSF2017SF__SF^_Z 4.2 33

381 }γ≥rcνFηorFcν≥rμγΓFqπμμsFbosonsFπnFtνγFqF´–FTgFtbFΓγc≥yFcν≥nnγχFπnFppFcoχχπsπonsF≥tFNFsqrt{s}faFOF~γ’F
usπnμFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 33

380
}γ≥rcνFηorFtopTsqu≥rτFp≥πrFproΓuctπonFπnFηπn≥χFst≥tγsFwπtνFonγFχγptonSFργtsSF≥nΓFψπssπnμFtr≥nsvγrsγF
ψoψγntuψFusπnμFZ^Fηbâ��XFoηFNFsqrt{s}fXZFOF~γ’FppFcoχχπsπonFΓ≥t≥FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofo
HighoEnergyoPhysicsSF2018SFYWXaSFX

5.4 33

379
}γ≥rcνFηorFcν≥rμγΓFqπμμsFbosonsFΓγc≥yπnμFvπ≥Fq´–FTgFˇ�´–˛‰ˇ�FπnFtνγFˇ�RργtsF≥nΓFˇ�RχγptonFηπn≥χFst≥tγsFwπtνF
Z^Fηbâ��XFoηFppFcoχχπsπonFΓ≥t≥FrγcorΓγΓF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FγxpγrπψγntUFJournaloofo
HighoEnergyoPhysicsSF2018SFYWXaSFX

5.4 33

378 vγ≥surγψγntFoηFtνγFtopFqu≥rτFψ≥ssFπnFtνγF±oorψuχ≥cFsγγFtγxt×F≥nΓF±oorψuχ≥cFsγγFtγxt×Fcν≥nnγχsF
usπnμF±oorψuχ≥cFsγγFtγxt×´ ±oorψuχ≥cFsγγFtγxt×Fj~uj}FΓ≥t≥UFEuropeanoPhysicaloJournaloCSF2015SF_]SFZZW 4.2 32

377 }γ≥rcνFηorFΓ≥rτFψ≥ttγrFproΓucγΓFπnF≥ssocπ≥tπonFwπtνFbottoψForFtopFqu≥rτsFπnF´ ~γ’FcoχχπsπonsFwπtνF
tνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFXa 4.2 32

376
}γ≥rcνFηorFp≥πrFproΓuctπonFoηFqπμμsFbosonsFπnFtνγFNFbovγrχπnγ{b}bovγrχπnγ{b}FOFηπn≥χFst≥tγFusπnμF
protonTprotonFcoχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyo
PhysicsSF2019SFYWXbSFX

5.4 31

375 lonstr≥πntsFonFψγΓπ≥torTb≥sγΓFΓ≥rτFψ≥ttγrF≥nΓFsc≥χ≥rFΓ≥rτFγnγrμyFψoΓγχsFusπnμFNFsqrt{s}FOFfFXZF~γ’F
ppFcoχχπsπonFΓ≥t≥FcoχχγctγΓFbyFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 31

374
vγ≥surγψγntFoηFtνγFpoχ≥rπs≥tπonFoηF–FbosonsFproΓucγΓFwπtνFχ≥rμγFtr≥nsvγrsγFψoψγntuψFπnFppF
coχχπsπonsF≥tFNsqrt{s}FfF_Fψbox{~γ’}OFwπtνFtνγFj~uj}FγxpγrπψγntUFEuropeanoPhysicaloJournaloCSF2012SF
_YSFX

4.2 31

373
mπηηγrγntπ≥χFtopT≥ntπtopFcrossTsγctπonFψγ≥surγψγntsF≥sF≥FηunctπonFoηFobsγrv≥bχγsFconstructγΓFηroψF
ηπn≥χTst≥tγFp≥rtπcχγsFusπnμFppFcoχχπsπonsF≥tFNFsqrt{s}f_FOF~γ’FπnFtνγFj~uj}FΓγtγctorUFJournaloofoHigho
EnergyoPhysicsSF2015SFYWX]SFX

5.4 31

372
vγ≥surγψγntFoηFtνγFproΓuctπonF≥nΓFχγptonFcν≥rμγF≥syψψγtryFoηF±oorψuχ≥cFsγγFtγxt×FbosonsFπnF
ybRybFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2015SF
_]SFYZ

4.2 31

371
}γ≥rcνFηorFcont≥ctFπntγr≥ctπonsF≥nΓFχ≥rμγFγxtr≥FΓπψγnsπonsFπnFtνγFΓπχγptonFcν≥nnγχFusπnμF
protonTprotonFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×´ a´ ~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicalo
JournaloCSF2014SF_[SFZXZ[

4.2 31

370
}γ≥rcνFηorFstronμFproΓuctπonFoηFsupγrsyψψγtrπcFp≥rtπcχγsFπnFηπn≥χFst≥tγsFwπtνFψπssπnμFtr≥nsvγrsγF
ψoψγntuψF≥nΓF≥tFχγ≥stFtνrγγFbTργtsF≥tFNFsqrt{s}FfFaFOF~γ’FprotonTprotonFcoχχπsπonsFwπtνFtνγFj~uj}F
ΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX

5.4 31

(2014-2012)
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369 jFsγ≥rcνFηorFηχ≥vourFcν≥nμπnμFnγutr≥χFcurrγntsFπnFtopTqu≥rτFΓγc≥ysFπnFppFcoχχπsπonFΓ≥t≥FcoχχγctγΓF
wπtνFtνγFj~uj}FΓγtγctorF≥tFNFsqrt{s}f_d~γ’FOUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 31

368
}γ≥rcνFηorFχπμνtFsc≥χ≥rFtopTqu≥rτFp≥πrFproΓuctπonFπnFηπn≥χFst≥tγsFwπtνFtwoFχγptonsFwπtνFtνγFj~uj}F
ΓγtγctorFπnFNsqrt{s}f_Fψ≥tνrψ{~γ’}OFprotonâ��protonFcoχχπsπonsUFEuropeanoPhysicaloJournaloCSF2012SF
_YSFX

4.2 31

367 rncχusπvγFsγ≥rcνFηorFs≥ψγTsπμnFΓπχγptonFsπμn≥turγsFπnFppFcoχχπsπonsF≥tFNFsqrtF{s}FfF_FOF~γ’FwπtνFtνγF
j~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2011SFYWXXSFX 5.4 31

366 vγ≥surγψγntsFoηFbTργtFt≥μμπnμFγηηπcπγncyFwπtνFtνγFj~uj}FΓγtγctorFusπnμFNFtovγrχπnγ{t}FOFγvγntsF≥tFNF
sqrt{s}fXZFOF~γ’UFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 31

365 }γ≥rcνFηorFtνπrΓFμγnγr≥tπonFsc≥χ≥rFχγptoqu≥rτsFπnFppFcoχχπsπonsF≥tFNFsqrt{s}f_FOF~γ’FwπtνFtνγFj~uj}F
ΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 30

364 }γ≥rcνFηorF≥Fsc≥χ≥rFp≥rtnγrFoηFtνγFtopFqu≥rτFπnFtνγFργtsFpχusFψπssπnμFtr≥nsvγrsγFψoψγntuψFηπn≥χF
st≥tγF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 30

363 vγ≥surγψγntsFoηFηπΓucπ≥χF≥nΓFΓπηηγrγntπ≥χFcrossFsγctπonsFηorFqπμμsFbosonFproΓuctπonFπnFtνγF
ΓπpνotonFΓγc≥yFcν≥nnγχF≥tFNFsqrt{s}faFOF~γ’FwπtνFj~uj}UFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 30

362 vγ≥surγψγntFoηFtνγF±oorψuχ≥cFsγγFtγxt×FproΓuctπonFcrossFsγctπonFπnFtνγFt≥uFRFργtsFcν≥nnγχFusπnμFtνγF
j~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2013SF_ZSFYZYa 4.2 30

361
vγ≥surγψγntsFoηFunΓγrχyπnμTγvγntFpropγrtπγsFusπnμFnγutr≥χF≥nΓFcν≥rμγΓFp≥rtπcχγsFπnFppFcoχχπsπonsF
≥tFNsqrt{s}fbWWOFpγ’F≥nΓFNsqrt{s}f_OF~γ’FwπtνFtνγFj~uj}FΓγtγctorF≥tFtνγFuqlUFEuropeanoPhysicalo
JournaloCSF2011SF_XSFX

4.2 30

360 yγrηorψ≥ncγFoηFγχγctronF≥nΓFpνotonFtrπμμγrsFπnFj~uj}FΓurπnμFuqlF{unFYUFEuropeanoPhysicaloJournalo
CSF2020SFaWSFX 4.2 30

359 }γ≥rcνγsFηorFνγ≥vyFχonμTχπvγΓFcν≥rμγΓFp≥rtπcχγsFwπtνFtνγFj~uj}FΓγtγctorFπnFprotonTprotonFcoχχπsπonsF
≥tFNFsqrt{s}faFOF~γ’UFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 29

358
}γ≥rcνFηorFtνγFΓπrγctFproΓuctπonFoηFcν≥rμπnosSFnγutr≥χπnosF≥nΓFst≥usFπnFηπn≥χFst≥tγsFwπtνF≥tFχγ≥stFtwoF
ν≥Γronπc≥χχyFΓγc≥yπnμFt≥usF≥nΓFψπssπnμFtr≥nsvγrsγFψoψγntuψFπnFppFcoχχπsπonsF≥tFNFsqrt{s}faFOF~γ’F
wπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX

5.4 29

357 {γconstructπonFoηFprπψ≥ryFvγrtπcγsF≥tFtνγFj~uj}FγxpγrπψγntFπnF{unFXFprotonTprotonFcoχχπsπonsF≥tF
tνγFuqlUFEuropeanoPhysicaloJournaloCSF2017SF__SFZZY 4.2 29

356
}γ≥rcνFηorFp≥πrFproΓuctπonFoηFνγ≥vyFvγctorTχπτγFqu≥rτsFΓγc≥yπnμFtoFνπμνTpF~F–FbosonsF≥nΓFbFqu≥rτsF
πnFtνγFχγptonTpχusTργtsFηπn≥χFst≥tγFπnFppFcoχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUF
JournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX

5.4 29

355
}γ≥rcνFηorFp≥πrF≥nΓFsπnμχγFproΓuctπonFoηFnγwFνγ≥vyFqu≥rτsFtν≥tFΓγc≥yFtoF≥FZFbosonF≥nΓF≥F
tνπrΓTμγnγr≥tπonFqu≥rτFπnFppFcoχχπsπonsF≥tFNFsqrt{s}faFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHigho
EnergyoPhysicsSF2014SFYWX[SFX

5.4 29

354 ~woTp≥rtπcχγFkosγTnπnstγπnFcorrγχ≥tπonsFπnFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×FWUbF≥nΓF_F~γ’Fψγ≥surγΓF
wπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2015SF_]SF[^^ 4.2 28

353 jFsγ≥rcνFηorFp≥πrTproΓucγΓFrγson≥ncγsFπnFηourTργtFηπn≥χFst≥tγsF≥tFwπtνFtνγFj~uj}FΓγtγctorUFEuropeano
PhysicaloJournaloCSF2018SF_aSFY]W 4.2 28

352 {γconstructπonFoηFν≥ΓronπcFΓγc≥yFproΓuctsFoηFt≥uFχγptonsFwπtνFtνγFj~uj}FγxpγrπψγntUFEuropeano
PhysicaloJournaloCSF2016SF_^SFYb] 4.2 28
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351 }γ≥rcνFηorFsπnμχγFtopTqu≥rτFproΓuctπonFvπ≥Fηχ≥vourTcν≥nμπnμFnγutr≥χFcurrγntsF≥tFa´ ~γ’FwπtνFtνγF
j~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF]] 4.2 28

350
}γ≥rcνFηorFψπnπψ≥χFsupγrsyψψγtrπcFst≥nΓ≥rΓFψoΓγχFqπμμsFkosonsF´ V´ F≥nΓFηorF≥F±oorψuχ≥cFsγγFtγxt×F
bosonFπnFtνγF±oorψuχ≥cFsγγFtγxt×Fηπn≥χFst≥tγFproΓucγΓFπnFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×F~γ’FwπtνF
tνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF]a]

4.2 28

349
}γ≥rcνFηorFsupγrsyψψγtryFπnFηπn≥χFst≥tγsFwπtνFψπssπnμFtr≥nsvγrsγFψoψγntuψF≥nΓFψuχtπpχγFbTργtsFπnF
protonTprotonFcoχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyo
PhysicsSF2018SFYWXaSFX

5.4 28

348
oπΓucπ≥χSFtot≥χF≥nΓFΓπηηγrγntπ≥χFcrossTsγctπonFψγ≥surγψγntsFoηFTcν≥nnγχFsπnμχγFtopTqu≥rτFproΓuctπonF
πnFcoχχπsπonsF≥tFa´ ~γ’FusπnμFΓ≥t≥FcoχχγctγΓFbyFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2017SF
__SF]ZX

4.2 27

347 vγ≥surγψγntFoηFtνγFπncχusπvγFργtFcrossTsγctπonFπnFprotonTprotonFcoχχπsπonsF≥tFNFsqrt{s}f_FOF~γ’FusπnμF
[U]Fηbâ��XFoηFΓ≥t≥FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 27

346
}γ≥rcνFηorFp≥πrFproΓuctπonFoηFvγctorTχπτγFtopFqu≥rτsFπnFγvγntsFwπtνFonγFχγptonSFργtsSF≥nΓFψπssπnμF
tr≥nsvγrsγFψoψγntuψFπnFNFsqrt{s}fXZFOF~γ’FppFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHigho
EnergyoPhysicsSF2017SFYWX_SFX

5.4 27

345 }tuΓyFoηFtνγFr≥rγFΓγc≥ysFoηF±oorψuχ≥cFsγγFtγxt×F≥nΓF±oorψuχ≥cFsγγFtγxt×FπntoFψuonFp≥πrsFηroψFΓ≥t≥F
coχχγctγΓFΓurπnμFtνγFuqlF{unFXFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF]XZ 4.2 27

344 vγ≥surγψγntFoηFtνγFpνotonFπΓγntπηπc≥tπonFγηηπcπγncπγsFwπtνFtνγFj~uj}FΓγtγctorFusπnμFuqlF{unFYF
Γ≥t≥FcoχχγctγΓFπnFYWX]F≥nΓFYWX^UFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 26

343
}γ≥rcνFηorFνγ≥vyFrγson≥ncγsFΓγc≥yπnμFπntoF≥F–ForFZFbosonF≥nΓF≥FqπμμsFbosonFπnFηπn≥χFst≥tγsFwπtνF
χγptonsF≥nΓFbTργtsFπnFZ^Fηbâ��XFoηFNFsqrt{s}fXZFOF~γ’FppFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofo
HighoEnergyoPhysicsSF2018SFYWXaSFX

5.4 26

342 vγ≥surγψγntFoηFˇ�FcXF≥nΓFˇ�FcYFproΓuctπonFwπtνFNFsqrt{s}FOFfF_F~γ’FppFcoχχπsπonsF≥tFj~uj}UFJournaloofo
HighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 26

341
vγ≥surγψγntsFoηFtνγFproΓuctπonFcrossFsγctπonFoηF≥F±oorψuχ≥cFsγγFtγxt×FbosonFπnF≥ssocπ≥tπonFwπtνF
ργtsFπnFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×´ ~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF
2017SF__SFZ^X

4.2 26

340 jn≥χysπsFoηFγvγntsFwπtνFbTργtsF≥nΓF≥Fp≥πrFoηFχγptonsFoηFtνγFs≥ψγFcν≥rμγFπnFppFcoχχπsπonsF≥tFNFsqrt{s}faF
OF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 26

339 vγ≥surγψγntFoηFΓπηηγrγntπ≥χFproΓuctπonFcrossTsγctπonsFηorF≥FZFbosonFπnF≥ssocπ≥tπonFwπtνFbTργtsFπnF_F
~γ’FprotonTprotonFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 26

338 ~γstFoηFlyFπnv≥rπ≥ncγFπnFvγctorTbosonFηusπonFproΓuctπonFoηFtνγFqπμμsFbosonFusπnμFtνγFψγtνoΓFπnFtνγF
Γπt≥uFΓγc≥yFcν≥nnγχFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF^]a 4.2 26

337 nχγctronF≥nΓFpνotonFγnγrμyFc≥χπbr≥tπonFwπtνFtνγFj~uj}FΓγtγctorFusπnμFYWX]â��YWX^FuqlF
protonTprotonFcoχχπsπonFΓ≥t≥UFJournaloofoInstrumentationSF2019SFX[SFyWZWX_TyWZWX_ 1 25

336 vuχtπTcν≥nnγχFsγ≥rcνFηorFsqu≥rτsF≥nΓFμχuπnosFπnF±oorψuχ≥cFsγγFtγxt×FcoχχπsπonsFwπtνFtνγFj~uj}F
ΓγtγctorF≥tFtνγFuqlUFEuropeanoPhysicaloJournaloCSF2013SF_ZSFYZ^Y 4.2 25

335 vγ≥surγψγntFoηFπncχusπvγF≥nΓFΓπηηγrγntπ≥χFcrossFsγctπonsFπnFtνγFqFTgFZZFPFTgF[â��FΓγc≥yFcν≥nnγχFπnFppF
coχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 25

334 }γ≥rcνFηorF±oorψuχ≥cFsγγFtγxt×FΓγc≥ysFπnF±oorψuχ≥cFsγγFtγxt×FcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×´ f´ a´ ~γ’F
wπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2015SF_]SFX^] 4.2 25

(2015-2016)
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333 }γ≥rcνFηorFbottoψFsqu≥rτFp≥πrFproΓuctπonFπnFprotonTprotonFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×´ ~γ’F
wπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF][_ 4.2 25

332 vγ≥surγψγntFoηFtνγFπncχusπvγFπsoχ≥tγΓFproψptFpνotonFcrossFsγctπonFπnFppFcoχχπsπonsF≥tFNFsqrt{s}faFOF
~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 25

331 vγ≥surγψγntFoηFtνγFtopFqu≥rτFψ≥ssFπnFtνγFNtb≥r{t}rπμνt≥rrowFOFχγptonRργtsFcν≥nnγχFηroψFNsqrt{s}faOF
~γ’Fj~uj}FΓ≥t≥F≥nΓFcoψbπn≥tπonFwπtνFprγvπousFrγsuχtsUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 24

330 vγ≥surγψγntFoηFtνγFΓoubχγTΓπηηγrγntπ≥χFνπμνTψ≥ssFmrγχχT ≥nFcrossFsγctπonFπnFppFcoχχπsπonsF≥tFNF
sqrt{s}faFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 24

329 vγ≥surγψγntFoηFtνγFtopFqu≥rτFp≥πrFproΓuctπonFcν≥rμγF≥syψψγtryFπnFprotonTprotonFcoχχπsπonsF≥tFNF
sqrt{s}FOFfF_F~γ’FusπnμFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 24

328
vγ≥surγψγntFoηFtνγFproΓuctπonFcrossFsγctπonFoηFproψptFsVˇ�FψγsonsFπnF≥ssocπ≥tπonFwπtνF≥F–F´–F
bosonFπnFppFcoχχπsπonsF≥tFNFsqrt{s}FOFfF_F~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF
2014SFYWX[SFX

5.4 24

327 vγ≥surγψγntFoηFtνγFΓπηηγrγntπ≥χFcrossTsγctπonFoηFkFRFψγsonFproΓuctπonFπnFppFcoχχπsπonsF≥tFNF
sqrt{s}f_FOF~γ’F≥tFj~uj}UFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 24

326
}γ≥rcνFηorFtopF≥nΓFbottoψFsqu≥rτsFηroψFμχuπnoFp≥πrFproΓuctπonFπnFηπn≥χFst≥tγsFwπtνFψπssπnμF
tr≥nsvγrsγFγnγrμyF≥nΓF≥tFχγ≥stFtνrγγFbTργtsFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF
2012SF_YSFX

4.2 24

325 }γ≥rcνFηorFsπnμχγFproΓuctπonFoηFvγctorTχπτγFqu≥rτsFΓγc≥yπnμFπntoFπnFcoχχπsπonsF≥tF±oorψuχ≥cFsγγF
tγxt×´ ~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF[[Y 4.2 24

324 }γ≥rcνFηorFtνγFΓπrγctFproΓuctπonFoηFcν≥rμπnosF≥nΓFnγutr≥χπnosFπnFηπn≥χFst≥tγsFwπtνFt≥uFχγptonsFπnF
coχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFX][ 4.2 23

323 }γ≥rcνFηorFp≥πrFproΓuctπonFoηFupTtypγFvγctorTχπτγFqu≥rτsF≥nΓFηorFηourTtopTqu≥rτFγvγntsFπnFηπn≥χF
st≥tγsFwπtνFψuχtπpχγFbTργtsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 23

322 vγ≥surγψγntFoηFˇ�NZ__WOFp≥r≥ψγtγrsUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoando
High-EnergyoPhysicsSF2012SF_XXSFYbYTZWW 4.2 23

321 oorw≥rΓTb≥cτw≥rΓFcorrγχ≥tπonsF≥nΓFcν≥rμγΓTp≥rtπcχγF≥zπψutν≥χFΓπstrπbutπonsFπnFppFπntγr≥ctπonsF
usπnμFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 23

320
}γ≥rcνFηorF≥FnγwFνγ≥vyFμ≥uμγTbosonFrγson≥ncγFΓγc≥yπnμFπntoF≥FχγptonF≥nΓFψπssπnμFtr≥nsvγrsγF
ψoψγntuψFπnFZ^FηbFoηFcoχχπsπonsF≥tF´ ~γ’FwπtνFtνγFj~uj}FγxpγrπψγntUFEuropeanoPhysicaloJournaloCSF
2018SF_aSF[WX

4.2 23

319
}γ≥rcνFηorFqπμμsFbosonFp≥πrFproΓuctπonFπnFtνγFNFupμ≥ψψ≥Fupμ≥ψψ≥Fbovγrχπnγ{b}FOFηπn≥χFst≥tγFwπtνF
XZF~γ’FppFcoχχπsπonFΓ≥t≥FcoχχγctγΓFbyFtνγFj~uj}FγxpγrπψγntUFJournaloofoHighoEnergyoPhysicsSF2018SF
YWXaSFX

5.4 23

318 yroψptF≥nΓFnonTproψptF≥nΓFsupprγssπonF≥tFνπμνFtr≥nsvγrsγFψoψγntuψFπnFybRybFcoχχπsπonsFwπtνF
tνγFj~uj}FγxpγrπψγntUFEuropeanoPhysicaloJournaloCSF2018SF_aSF_^Y 4.2 23

317
jFψγ≥surγψγntFoηFtνγFc≥χorπψγtγrFrγsponsγFtoFsπnμχγFν≥ΓronsF≥nΓFΓγtγrψπn≥tπonFoηFtνγFργtFγnγrμyF
sc≥χγFuncγrt≥πntyFusπnμFuqlF{unTXFTcoχχπsπonFΓ≥t≥FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicalo
JournaloCSF2017SF__SFY^

4.2 22

316
vγ≥surγψγntFoηFtνγFπncχusπvγFcrossTsγctπonsFoηFsπnμχγFtopTqu≥rτF≥nΓFtopT≥ntπqu≥rτFtTcν≥nnγχF
proΓuctπonFπnFppFcoχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyo
PhysicsSF2017SFYWX_SFX

5.4 22
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315 }γ≥rcνFηorFνγ≥vyFχonμTχπvγΓFψuχtπTcν≥rμγΓFp≥rtπcχγsFπnFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×´ ~γ’FusπnμFtνγF
j~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2015SF_]SFZ^Y 4.2 22

314 }γ≥rcνFηorF–F–V–FZFrγson≥ncγFproΓuctπonFπnFâ��˛‰qqFηπn≥χFst≥tγsFπnFppFcoχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’F
wπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 22

313 jFsγ≥rcνFηorFproψptFχγptonTργtsFπnFppFcoχχπsπonsF≥tFNFsqrt{ψ≥tνrψ{s}}faFOF~γ’FwπtνFtνγFj~uj}F
ΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 22

312
}γ≥rcνFηorFsupγrsyψψγtryFπnFηπn≥χFst≥tγsFwπtνFtwoFs≥ψγTsπμnForFtνrγγFχγptonsF≥nΓFργtsFusπnμFZ^Fηbâ��XF
oηFNFsqrt{s}fXZFOF~γ’FppFcoχχπsπonFΓ≥t≥FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2017SF
YWX_SFX

5.4 22

311 jFsγ≥rcνFηorFνπμνTψ≥ssFrγson≥ncγsFΓγc≥yπnμFtoFˇ�Rˇ�â��FπnFppFcoχχπsπonsF≥tFNFsqrt{s}faFOF~γ’FwπtνFtνγF
j~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 22

310 }γ≥rcνFηorFνγ≥vyFχγptonFrγson≥ncγsFΓγc≥yπnμFtoF≥FZFbosonF≥nΓF≥FχγptonFπnFppFcoχχπsπonsF≥tFNFsqrt{s}faF
OF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 22

309 }γ≥rcνFηorFqπμμsFbosonFΓγc≥ysFtoFbγyonΓTtνγT}t≥nΓ≥rΓTvoΓγχFχπμνtFbosonsFπnFηourTχγptonFγvγntsF
wπtνFtνγFj~uj}FΓγtγctorF≥tFNFsqrt{s}fXZFOF~γ’UFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 22

308
}γ≥rcνFηorFνγ≥vyFv≥ρor≥n≥ForFmπr≥cFnγutrπnosF≥nΓFrπμνtTν≥nΓγΓF–Fμ≥uμγFbosonsFπnFηπn≥χFst≥tγsFwπtνF
twoFcν≥rμγΓFχγptonsF≥nΓFtwoFργtsF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHigho
EnergyoPhysicsSF2019SFYWXbSFX

5.4 21

307 }γ≥rcνFηorFπnvπsπbχγFp≥rtπcχγsFproΓucγΓFπnF≥ssocπ≥tπonFwπtνFsπnμχγTtopTqu≥rτsFπnFprotonTprotonF
coχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2015SF_]SF_b 4.2 21

306
vγ≥surγψγntsFoηFηπΓucπ≥χFcrossTsγctπonsFηorF±oorψuχ≥cFsγγFtγxt×FproΓuctπonFwπtνFonγForFtwoF
≥ΓΓπtπon≥χFTργtsFπnFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×faF~γ’´ usπnμFtνγFj~uj}FΓγtγctorUFEuropeano
PhysicaloJournaloCSF2016SF_^SFXX

4.2 21

305 vγ≥surγψγntFoηFψ≥πnFp≥r≥ψγtγrsFoηFtνγFUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleo
andoHigh-EnergyoPhysicsSF2012SF_XXSFYaWTYbX 4.2 21

304
vγ≥surγψγntFoηFΓπstrπbutπonsFsγnsπtπvγFtoFtνγFunΓγrχyπnμFγvγntFπnFπncχusπvγFZTbosonFproΓuctπonFπnF
±oorψuχ≥cFsγγFtγxt×FcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×F~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicalo
JournaloCSF2014SF_[SFZXb]

4.2 21

303 }tuΓyFoηFν≥rΓFΓoubχγTp≥rtonFsc≥ttγrπnμFπnFηourTργtFγvγntsFπnFppFcoχχπsπonsF≥tFNFsqrt{s}f_FOF~γ’FwπtνF
tνγFj~uj}FγxpγrπψγntUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 21

302
}γ≥rcνFηorFνγ≥vyFnγutr≥χFχγptonsFπnFΓγc≥ysFoηF–FbosonsFproΓucγΓFπnFXZF~γ’FppFcoχχπsπonsFusπnμF
proψptF≥nΓFΓπspχ≥cγΓFsπμn≥turγsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2019SF
YWXbSFX

5.4 21

301 }γ≥rcνFηorFqπμμsFbosonFp≥πrFproΓuctπonFπnFtνγFcν≥nnγχFusπnμFcoχχπsπonFΓ≥t≥FrγcorΓγΓF≥tF~γ’FwπtνFtνγF
j~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFXWW_ 4.2 21

300 }γ≥rcνFηorFnγwFpνγnoψγn≥FπnFγvγntsFwπtνFs≥ψγTcν≥rμγFχγptonsF≥nΓFbTργtsFπnFppFcoχχπsπonsF≥tFNF
sqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 21

299 vγ≥surγψγntFoηFtνγF≥zπψutν≥χF≥nπsotropyFoηFcν≥rμγΓFp≥rtπcχγsFproΓucγΓFπnFfF]UWY´ ~γ’FybRybF
coχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFbb_ 4.2 21

298 }γ≥rcνFηorFΓoubχyFcν≥rμγΓFsc≥χ≥rFbosonsFΓγc≥yπnμFπntoFs≥ψγTsπμnFbosonFp≥πrsFwπtνFtνγFj~uj}F
ΓγtγctorUFEuropeanoPhysicaloJournaloCSF2019SF_bSF]a 4.2 20
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297 vγ≥surγψγntFoηFtνγF≥nμuχ≥rFcoγηηπcπγntsFπnFZTbosonFγvγntsFusπnμFγχγctronF≥nΓFψuonFp≥πrsFηroψF
Γ≥t≥Ft≥τγnF≥tFNFsqrt{s}faFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 20

296 }γ≥rcνγsFηorFνγ≥vyFΓπbosonFrγson≥ncγsFπnFppFcoχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}F
ΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 20

295
vγ≥surγψγntFoηFN–ü{pψF}ZOFproΓuctπonFcrossFsγctπonsF≥nΓFμ≥uμγFbosonFpoχ≥rπs≥tπonFπnFppF
coχχπsπonsF≥tFNsqrt{s}FfFXZ~tγxtF{~γ’}OFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2019SF
_bSFX

4.2 20

294 }γ≥rcνγsFηorFtνγFZ˛‡FΓγc≥yFψoΓγFoηFtνγFqπμμsFbosonF≥nΓFηorFnγwFνπμνTψ≥ssFrγson≥ncγsFπnFppF
coχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 20

293 }γ≥rcνFηorFnγwFrγson≥ncγsFπnFψ≥ssFΓπstrπbutπonsFoηFργtFp≥πrsFusπnμFXZbFηbâ��XFoηFppFcoχχπsπonsF≥tFNF
sqrt{ψ≥tνrψ{s}}FOFfFXZF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 20

292 }γ≥rcνFηorFμχuπnosFπnFγvγntsFwπtνF≥nFπsoχ≥tγΓFχγptonSFργtsF≥nΓFψπssπnμFtr≥nsvγrsγFψoψγntuψF≥tF
±oorψuχ≥cFsγγFtγxt×FfFXZF~γF’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF]^] 4.2 20

291 vγ≥surγψγntFoηFtνγFbosonFpoχ≥rπs≥tπonFπnF±oorψuχ≥cFsγγFtγxt×FγvγntsFηroψFcoχχπsπonsF≥tF±oorψuχ≥cF
sγγFtγxt×FfFaF~γ’FπnFtνγFχγpton´ R´ ργtsFcν≥nnγχFwπtνFj~uj}UFEuropeanoPhysicaloJournaloCSF2017SF__SFY^[ 4.2 19

290 yγrηorψ≥ncγFoηFtopTqu≥rτF≥nΓFNv≥rvγc{–}OTbosonFt≥μμπnμFwπtνFj~uj}FπnF{unFYFoηFtνγFuqlUFEuropeano
PhysicaloJournaloCSF2019SF_bSFX 4.2 19

289 }γ≥rcνFηorFΓπrγctFtopFsqu≥rτFp≥πrFproΓuctπonFπnFηπn≥χFst≥tγsFwπtνFtwoFχγptonsFπnF~γ’FcoχχπsπonsFwπtνF
tνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2017SF__SFaba 4.2 19

288 mγtγrψπn≥tπonFoηFtνγFstronμFcoupχπnμFconst≥ntFηroψFtr≥nsvγrsγFγnγrμyTγnγrμyFcorrγχ≥tπonsFπnF
ψuχtπργtFγvγntsF≥tFusπnμFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2017SF__SFa_Y 4.2 19

287 lν≥rμγΓTp≥rtπcχγFΓπstrπbutπonsFπnFπntγr≥ctπonsF≥tF±oorψuχ≥cFsγγFtγxt×Fψγ≥surγΓFwπtνFtνγFj~uj}F
ΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF[WZ 4.2 19

286 vγ≥surγψγntFoηF{FuΓsF≥nΓF{FbγtwγγnFZUXYF≥nΓFZU_YFpγ’F≥tFtνγFtnm{FΓγtγctorUFPhysicsoLetters,o
SectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF2016SF_]ZSF]ZZT][X 4.2 19

285 vγ≥surγψγntFoηFtνrγγTργtFproΓuctπonFcrossTsγctπonsFπnF±oorψuχ≥cFsγγFtγxt×FcoχχπsπonsF≥tF_´ ±oorψuχ≥cF
sγγFtγxt×FcγntrγToηTψ≥ssFγnγrμyFusπnμFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2015SF_]SFYYa 4.2 18

284 }γ≥rcνFηorFχonμTχπvγΓFnγutr≥χFp≥rtπcχγsFπnFppFcoχχπsπonsF≥tFN{sqrt{s}}FfFXZ~{tγxtF{F~γ’}}OFtν≥tFΓγc≥yFπntoF
Γπspχ≥cγΓFν≥ΓronπcFργtsFπnFtνγFj~uj}Fc≥χorπψγtγrUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 18

283 }γ≥rcνγsFηorFtνπrΓTμγnγr≥tπonFsc≥χ≥rFχγptoqu≥rτsFπnFNFsqrt{s}FOFfFXZF~γ’FppFcoχχπsπonsFwπtνFtνγFj~uj}F
ΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 18

282 vγ≥surγψγntFoηFtνγFunΓγrχyπnμFγvγntFπnFργtFγvγntsFηroψF_FNtγxtF{~γ’}OFprotonâ��protonFcoχχπsπonsF
wπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2014SF_[SFX 4.2 18

281
vγ≥surγψγntFoηFtνγFcγntr≥χπtyF≥nΓFpsγuΓor≥pπΓπtyFΓγpγnΓγncγFoηFtνγFπntγμr≥tγΓFγχχπptπcFηχowFπnF
χγ≥ΓTχγ≥ΓFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×´ ~γ’´ wπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF
2014SF_[SFYbaY

4.2 18

280 vγ≥surγψγntFoηFtνγFχowTψ≥ssFmrγχχT ≥nFΓπηηγrγntπ≥χFcrossFsγctπonF≥tFNFsqrt{s}FOFfF_F~γ’FusπnμFtνγF
j~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 18
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279 vγ≥surγψγntFoηFργtFsν≥pγsFπnFtopTqu≥rτFp≥πrFγvγntsF≥tF±oorψuχ≥cFsγγFtγxt×FusπnμFtνγFj~uj}F
ΓγtγctorUFEuropeanoPhysicaloJournaloCSF2013SF_ZSFY^_^ 4.2 18

278 vγ≥surγψγntFoηFtνγFηorw≥rΓTb≥cτw≥rΓF≥syψψγtryFoηFγχγctronF≥nΓFψuonFp≥πrTproΓuctπonFπnFppF
coχχπsπonsF≥tFNFsqrt{s}f_FOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 18

277 }γ≥rcνFηorFηχ≥vourTcν≥nμπnμFnγutr≥χFcurrγntFtopFqu≥rτFΓγc≥ysFtFTgFqqFπnFppFcoχχπsπonsF≥tFNFsqrt{s}faFOF
~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFXT^] 5.4 18

276 }γ≥rcνFηorFψγt≥st≥bχγFνγ≥vyFcν≥rμγΓFp≥rtπcχγsFwπtνFχ≥rμγFπonπs≥tπonFγnγrμyFχossFπnFcoχχπsπonsF≥tF
±oorψuχ≥cFsγγFtγxt×´ ~γ’FusπnμFtνγFj~uj}FγxpγrπψγntUFEuropeanoPhysicaloJournaloCSF2015SF_]SF[W_ 4.2 18

275 vγ≥surγψγntFoηFγvγntFsν≥pγsF≥tFχ≥rμγFψoψγntuψFtr≥nsηγrFwπtνFtνγFj~uj}FΓγtγctorFπnFppF
coχχπsπonsF≥tFNsqrt{ψ≥tνbη{s}}f_Fψ≥tνrψ{~γ’}OUFEuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 18

274
}γ≥rcνFηorF≥nFγxcγssFoηFγvγntsFwπtνF≥nFπΓγntπc≥χFηχ≥vourFχγptonFp≥πrF≥nΓFsπμnπηπc≥ntFψπssπnμF
tr≥nsvγrsγFψoψγntuψFπnFNsqrt{s}f_OF~γ’Fprotonâ��protonFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUF
EuropeanoPhysicaloJournaloCSF2011SF_XSFX

4.2 18

273
vγ≥surγψγntFoηFtνγFcν≥rμγF≥syψψγtryFπnFtopTqu≥rτFp≥πrFproΓuctπonFπnFtνγFχγptonTpχusTργtsFηπn≥χF
st≥tγFπnFcoχχπsπonFΓ≥t≥F≥tF±oorψuχ≥cFsγγFtγxt×FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF
2016SF_^SFa_

4.2 18

272 }γ≥rcνγsFηorFνγ≥vyFZZF≥nΓFZ–Frγson≥ncγsFπnFtνγFâ��â��qqF≥nΓF˛‰˛‰qqFηπn≥χFst≥tγsFπnFppFcoχχπsπonsF≥tFNF
sqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 17

271 vγ≥surγψγntFoηFΓπργtFcrossTsγctπonsFπnFppFcoχχπsπonsF≥tF_F~γ’FcγntrγToηTψ≥ssFγnγrμyFusπnμFtνγF
j~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 17

270 vγ≥surγψγntFoηFpoχ≥rπz≥tπonFπnFTgFΓγc≥ysFwπtνFtνγFj~uj}FΓγtγctorFπnFcoχχπsπonsF≥tF±oorψuχ≥cFsγγF
tγxt×UFEuropeanoPhysicaloJournaloCSF2012SF_YSFYW^Y 4.2 17

269
vγ≥surγψγntsFoηFργtFvγtoγsF≥nΓF≥zπψutν≥χFΓγcorrγχ≥tπonsFπnFΓπργtFγvγntsFproΓucγΓFπnF±oorψuχ≥cFsγγF
tγxt×FcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×FusπnμFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2014SF
_[SFZXX_

4.2 17

268
}γ≥rcνFηorF≥Fsc≥χ≥rFp≥rtnγrFoηFtνγFtopFqu≥rτFπnFtνγF≥χχTν≥ΓronπcFNt{b≥r{t}}OFpχusFψπssπnμFtr≥nsvγrsγF
ψoψγntuψFηπn≥χFst≥tγF≥tFNsqrt{s}fXZOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF
2020SFaWSFX

4.2 17

267
}γ≥rcνFηorFsupγrsyψψγtryFπnF≥Fηπn≥χFst≥tγFcont≥πnπnμFtwoFpνotonsF≥nΓFψπssπnμFtr≥nsvγrsγF
ψoψγntuψFπnF±oorψuχ≥cFsγγFtγxt×´ f´ XZ´ ~γ’F±oorψuχ≥cFsγγFtγxt×FcoχχπsπonsF≥tFtνγFuqlFusπnμFtνγF
j~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF]X_

4.2 17

266 rnFsπtuFc≥χπbr≥tπonFoηFχ≥rμγTr≥ΓπusFργtFγnγrμyF≥nΓFψ≥ssFπnFXZF~γ’Fprotonâ��protonFcoχχπsπonsFwπtνFtνγF
j~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 16

265 m≥rτFψ≥ttγrFπntγrprγt≥tπonsFoηFj~uj}Fsγ≥rcνγsFηorFtνγFγχγctrowγ≥τFproΓuctπonFoηFsupγrsyψψγtrπcF
p≥rtπcχγsFπnFNFsqrt{s}faFOF~γ’FprotonTprotonFcoχχπsπonsUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 16

264
}γ≥rcνFηorFtνγF}t≥nΓ≥rΓFvoΓγχFqπμμsFbosonFΓγc≥yπnμFπntoFNFbovγrχπnγ{b}FOFproΓucγΓFπnF≥ssocπ≥tπonF
wπtνFtopFqu≥rτsFΓγc≥yπnμFν≥Γronπc≥χχyFπnFppFcoχχπsπonsF≥tFNFsqrt{s}faFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUF
JournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX

5.4 16

263 oπn≥χF≥n≥χysπsFoηFtnm{FΓ≥t≥FonsVˇ�≥nΓˇ�NY}Oψ≥ssγsUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryo
ParticleoandoHigh-EnergyoPhysicsSF2015SF_[bSF]WT]^ 4.2 16

262 rΓγntπηπc≥tπonF≥nΓFrγργctπonFoηFpπχγTupFργtsF≥tFνπμνFpsγuΓor≥pπΓπtyFwπtνFtνγFj~uj}FΓγtγctorUF
EuropeanoPhysicaloJournaloCSF2017SF__SF]aW 4.2 16

(2017-2013)
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261 vγ≥surγψγntFoηFtνγFmrγχχT ≥nFtrπpχγTΓπηηγrγntπ≥χFcrossFsγctπonFπnFppFcoχχπsπonsF≥tFNFsqrt{s}faFOF~γ’UF
JournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 16

260 }γ≥rcνFηorFnγwFpνγnoψγn≥FπnFγvγntsFwπtνFtνrγγForFψorγFcν≥rμγΓFχγptonsFπnFppFcoχχπsπonsF≥tFNF
sqrt{s}faFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 16

259 vγ≥surγψγntFoηFtνγFNFtovγrχπnγ{t}–FOF≥nΓFNFtovγrχπnγ{t}ZFOFproΓuctπonFcrossFsγctπonsFπnFppFcoχχπsπonsF
≥tFNFsqrt{s}faFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 16

258 vγ≥surγψγntFoηFtνγFcν≥rμγF≥syψψγtryFπnFΓπχγptonπcFΓγc≥ysFoηFtopFqu≥rτFp≥πrsFπnFppFcoχχπsπonsF≥tFNF
sqrt{s}f_FOF~γ’FusπnμFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 16

257
jFψγ≥surγψγntFoηFtνγFr≥tπoFoηFtνγFproΓuctπonFcrossFsγctπonsFηorF±oorψuχ≥cFsγγFtγxt×F≥nΓF±oorψuχ≥cF
sγγFtγxt×FbosonsFπnF≥ssocπ≥tπonFwπtνFργtsFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2014
SF_[SFZX^a

4.2 16

256 vγ≥surγψγntFoηFtνγFproΓuctπonFcrossTsγctπonFoηFˇ�NY}OFTgFsVˇ�NTg˛…FRF˛…Fâ��Oˇ�FRFˇ�Fâ��FπnFppFcoχχπsπonsF≥tFNF
sqrt{s}FOFfF_F~γ’F≥tFj~uj}UFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 16

255 }γ≥rcνFηorF≥noψ≥χousFproΓuctπonFoηFproψptFχπτγTsπμnFχγptonFp≥πrsF≥tFNFsqrt{s}f_dψ≥tνrψ{~γ’}FOFwπtνF
tνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 16

254 }tuΓπγsFoηFtνγFpγrηorψ≥ncγFoηFtνγFj~uj}FΓγtγctorFusπnμFcosψπcTr≥yFψuonsUFEuropeanoPhysicalo
JournaloCSF2011SF_XSFX 4.2 16

253 ~νγFpγrηorψ≥ncγFoηFtνγFργtFtrπμμγrFηorFtνγFj~uj}FΓγtγctorFΓurπnμFYWXXFΓ≥t≥Ft≥τπnμUFEuropeano
PhysicaloJournaloCSF2016SF_^SF]Y^ 4.2 16

252
}γ≥rcνFηorFtνγFqπμμsFbosonFproΓucγΓFπnF≥ssocπ≥tπonFwπtνF≥FbosonF≥nΓFΓγc≥yπnμFtoFηourFTqu≥rτsFvπ≥F
twoFspπnTzγroFp≥rtπcχγsFπnFcoχχπsπonsF≥tFXZF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF
2016SF_^SF^W]

4.2 16

251
}γ≥rcνFηorFηχ≥vourTcν≥nμπnμFnγutr≥χFcurrγntFtopTqu≥rτFΓγc≥ysFtoF±oorψuχ≥cFsγγFtγxt×FπnF±oorψuχ≥cF
sγγFtγxt×FcoχχπsπonFΓ≥t≥FcoχχγctγΓFwπtνFtνγFj~uj}FΓγtγctorF≥tF±oorψuχ≥cFsγγFtγxt×´ ~γ’UFEuropeano
PhysicaloJournaloCSF2016SF_^SFXY

4.2 16

250 vγ≥surγψγntFoηFηπΓucπ≥χF≥nΓFΓπηηγrγntπ≥χFN–üR–üTOFproΓuctπonFcrossTsγctπonsF≥tFNsqrt{s}fXZOF~γ’F
wπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 16

249
vγ≥surγψγntFoηFηχowFν≥rψonπcsFcorrγχ≥tπonsFwπtνFψγ≥nFtr≥nsvγrsγFψoψγntuψFπnFχγ≥Γâ��χγ≥ΓF≥nΓF
protonâ��χγ≥ΓFcoχχπsπonsF≥tFNsqrt{sℓ{ψ≥tνrψ{ww}}}FfF]UWY~νboxF{~γ’}OFwπtνFtνγFj~uj}FΓγtγctorUF
EuropeanoPhysicaloJournaloCSF2019SF_bSFX

4.2 16

248
}γ≥rcνFηorFp≥πrFproΓuctπonFoηFνγ≥vyFvγctorTχπτγFqu≥rτsFΓγc≥yπnμFπntoFνπμνTp~F–FbosonsF≥nΓFtopF
qu≥rτsFπnFtνγFχγptonTpχusTργtsFηπn≥χFst≥tγFπnFppFcoχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}F
ΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX

5.4 16

247
}γ≥rcνγsFηorFsc≥χ≥rFχγptoqu≥rτsF≥nΓFΓπηηγrγntπ≥χFcrossTsγctπonFψγ≥surγψγntsFπnFΓπχγptonâ��ΓπργtF
γvγntsFπnFprotonâ��protonFcoχχπsπonsF≥tF≥FcγntrγToηTψ≥ssFγnγrμyFoηFNv≥rvγc{sqrt{s}}OFfFXZF~γ’FwπtνFtνγF
j~uj}FγxpγrπψγntUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX

4.2 15

246 mγtγrψπn≥tπonFoηFspπnF≥nΓFp≥rπtyFoηFtνγFqπμμsFbosonFπnFtνγF±oorψuχ≥cFsγγFtγxt×FΓγc≥yFcν≥nnγχFwπtνF
tνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2015SF_]SFYZX 4.2 15

245 vγ≥surγψγntFoηFtνγFtopFqu≥rτFcν≥rμγFπnFppFcoχχπsπonsF≥tFNFsqrt{s}f_FOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUF
JournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX 5.4 15

244
}γ≥rcνFηorFΓπrγctFcν≥rμπnoFproΓuctπonFπnF≥noψ≥χyTψγΓπ≥tγΓFsupγrsyψψγtryFbrγ≥τπnμFψoΓγχsFb≥sγΓF
onF≥FΓπs≥ppγ≥rπnμTtr≥cτFsπμn≥turγFπnFppFcoχχπsπonsF≥tFNFsqrt{s}f_dψ≥tνrψ{~γ’}FOFwπtνFtνγFj~uj}F
ΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2013SFYWXZSFX

5.4 15
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243 vγ≥surγψγntsFoηFˇ�NY}OF≥nΓF—NZa_YOFTgFsVˇ�ˇ�FRFˇ�Fâ��FproΓuctπonFπnFppFcoχχπsπonsF≥tFNFsqrt{s}faFOF~γ’FwπtνF
tνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 15

242
vγ≥surγψγntFoηFproΓuctπonFwπtνFtνγFν≥Γronπc≥χχyFΓγc≥yπnμFbosonFrγconstructγΓF≥sFonγForFtwoFργtsF
πnFcoχχπsπonsF≥tFwπtνFj~uj}SF≥nΓFconstr≥πntsFonF≥noψ≥χousFμ≥uμγFcoupχπnμsUFEuropeanoPhysicalo
JournaloCSF2017SF__SF]^Z

4.2 15

241 mγtγrψπn≥tπonFoηFtνγFtopTqu≥rτFpoχγFψ≥ssFusπnμFNFtovγrχπnγ{t}FOFRFXTργtFγvγntsFcoχχγctγΓFwπtνFtνγF
j~uj}FγxpγrπψγntFπnF_F~γ’FppFcoχχπsπonsUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 15

240
}γ≥rcνFηor–qproΓuctπonFwπtνF≥FχπμνtFqπμμsFbosonFΓγc≥yπnμFtoFproψptFγχγctronTργtsFπnF
protonâ��protonFcoχχπsπonsF≥tFJsqrtF{s}f_JF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFNewoJournaloofoPhysicsSF2013SF
X]SFW[ZWWb

2.9 15

239 }γ≥rcνFηorFΓπpνotonFγvγntsFwπtνFχ≥rμγFψπssπnμFtr≥nsvγrsγFγnγrμyFwπtνFZ^Fpbâ��XFoηF_F~γ’F
protonâ��protonFcoχχπsπonFΓ≥t≥FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2011SF_XSFX 4.2 15

238
}γ≥rcνFηorFΓ≥rτFψ≥ttγrFπnFγvγntsFwπtνF≥Fν≥Γronπc≥χχyFΓγc≥yπnμFvγctorFbosonF≥nΓFψπssπnμFtr≥nsvγrsγF
ψoψγntuψFπnFppFcoχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyo
PhysicsSF2018SFYWXaSFX

5.4 15

237
}γ≥rcνFηorFnγwFpνγnoψγn≥FusπnμFtνγFπnv≥rπ≥ntFψ≥ssFΓπstrπbutπonFoηFs≥ψγTηχ≥vourFopposπtγTsπμnF
ΓπχγptonFp≥πrsFπnFγvγntsFwπtνFψπssπnμFtr≥nsvγrsγFψoψγntuψFπnF´ FcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUF
EuropeanoPhysicaloJournaloCSF2018SF_aSF^Y]

4.2 15

236
vγ≥surγψγntFoηFtνγF±oorψuχ≥cFsγγFtγxt×F≥nΓF±oorψuχ≥cFsγγFtγxt×FproΓuctπonFcrossFsγctπonsFπnF
ψuχtπχγptonFηπn≥χFst≥tγsFusπnμFZUYFηb±oorψuχ≥cFsγγFtγxt×FoηF±oorψuχ≥cFsγγFtγxt×FcoχχπsπonsF≥tF±oorψuχ≥cF
sγγFtγxt×FfFXZF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2017SF__SF[W

4.2 14

235 vγ≥surγψγntsFoηFγχγctrowγ≥τF±oorψuχ≥cFsγγFtγxt×FproΓuctπonF≥nΓFconstr≥πntsFonF≥noψ≥χousFμ≥uμγF
coupχπnμsFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2017SF__SF[_[ 4.2 14

234 }γ≥rcνFηorFsπnμχγFproΓuctπonFoηFvγctorTχπτγFqu≥rτsFΓγc≥yπnμFπntoF–bFπnFppFcoχχπsπonsF≥tFNFsqrt{s}FOFfFXZF
~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 14

233
vγ≥surγψγntFoηFtνγFNFtovγrχπnγ{t}FOFproΓuctπonFcrossTsγctπonF≥sF≥FηunctπonFoηFργtFψuχtπpχπcπtyF≥nΓFργtF
tr≥nsvγrsγFψoψγntuψFπnF_F~γ’FprotonTprotonFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHigho
EnergyoPhysicsSF2015SFYWX]SFX

5.4 14

232 }γ≥rcνFηorFtνγFproΓuctπonFoηFsπnμχγFvγctorTχπτγF≥nΓFγxcπtγΓFqu≥rτsFπnFtνγF–tFηπn≥χFst≥tγFπnFppF
coχχπsπonsF≥tFNFsqrt{s}faFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 14

231
vγ≥surγψγntFoηFtνγFγχγctrowγ≥τFproΓuctπonFoηFΓπργtsFπnF≥ssocπ≥tπonFwπtνF≥FZTbosonF≥nΓF
ΓπstrπbutπonsFsγnsπtπvγFtoFvγctorFbosonFηusπonFπnFprotonTprotonFcoχχπsπonsF≥tFNFsqrt{s}FOFfFaF~γ’FusπnμF
tνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX

5.4 14

230 }γ≥rcνFηorFΓγc≥ysFoηFstoppγΓSFχonμTχπvγΓFp≥rtπcχγsFηroψF_F~γ’FppFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUF
EuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 14

229
}γ≥rcνFηorFcν≥rμγΓFqπμμsFbosonsFtνrouμνFtνγFvπoχ≥tπonFoηFχγptonFunπvγrs≥χπtyFπnFNFtovγrχπnγ{t}FOF
γvγntsFusπnμFppFcoχχπsπonFΓ≥t≥F≥tFNFsqrt{s}f_FOF~γ’FwπtνFtνγFj~uj}FγxpγrπψγntUFJournaloofoHigho
EnergyoPhysicsSF2013SFYWXZSFX

5.4 14

228 vγ≥surγψγntFoηF{FbγtwγγnFXUa[F≥nΓFZUW]Fpγ’F≥tFtνγFtnm{FΓγtγctorUFPhysicsoLetters,oSectionoB:o
Nuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF2017SF__WSFX_[TXaX 4.2 14

227 }tuΓyFoηFN–VZOqFproΓuctπonF≥nΓFqπμμsFbosonFcoupχπnμsFusπnμFqTgF–F–FPFΓγc≥ysFwπtνFtνγFj~uj}F
ΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 14

226 jFsγ≥rcνFηorF±oorψuχ≥cFsγγFtγxt×Frγson≥ncγsFwπtνFtνγFj~uj}FΓγtγctorFπnFYUW]FηbFoηFprotonTprotonF
coχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×UFEuropeanoPhysicaloJournaloCSF2012SF_YSFYWaZ 4.2 14

(2012-2017)
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225 loψψπssπonπnμFoηFtνγFj~uj}FvuonF}pγctroψγtγrFwπtνFcosψπcFr≥ysUFEuropeanoPhysicaloJournaloCSF
2010SF_WSFa_]TbX^ 4.2 14

224 yγrηorψ≥ncγFoηFtνγFj~uj}FΓγtγctorFusπnμFηπrstFcoχχπsπonFΓ≥t≥UFJournaloofoHighoEnergyoPhysicsSF2010SF
YWXWSFX 5.4 14

223 vγ≥surγψγntFoηF˛�γγNsVˇ�OhkNsVˇ�TgγRγâ��OF≥nΓF˛�γγNsVˇ�OhkNsVˇ�Tg˛…R˛…â��OUFPhysicsoLetters,oSectionoB:o
Nuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF2010SF^a]SFXZ[TX[W 4.2 14

222 jFstr≥tγμyFηorF≥Fμγnγr≥χFsγ≥rcνFηorFnγwFpνγnoψγn≥FusπnμFΓ≥t≥TΓγrπvγΓFsπμn≥χFrγμπonsF≥nΓFπtsF
≥ppχπc≥tπonFwπtνπnFtνγFj~uj}FγxpγrπψγntUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 14

221
}γ≥rcνFηorFtνγFqπμμsFbosonFproΓucγΓFπnF≥ssocπ≥tπonFwπtνF≥FvγctorFbosonF≥nΓFΓγc≥yπnμFπntoFtwoF
spπnTzγroFp≥rtπcχγsFπnFtνγFqFTgF≥≥FTgF[bFcν≥nnγχFπnFppFcoχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}F
ΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX

5.4 14

220
vγ≥surγψγntsFoηFtopTqu≥rτFp≥πrFΓπηηγrγntπ≥χFcrossTsγctπonsFπnFtνγF±oorψuχ≥cFsγγFtγxt×Fcν≥nnγχFπnF
coχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×´ ~γ’FusπnμFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2017SF
__SFYbY

4.2 13

219 }γ≥rcνFηorFtrπbosonF±oorψuχ≥cFsγγFtγxt×FproΓuctπonFπnFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×´ ±oorψuχ≥cFsγγF
tγxt×FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2017SF__SFX[X 4.2 13

218 }γ≥rcνFηorFtopTqu≥rτFΓγc≥ysFtFTgFqqFwπtνFZ^Fηbâ��XFoηFppFcoχχπsπonFΓ≥t≥F≥tFNFsqrt{s}FOFfFXZF~γ’FwπtνFtνγF
j~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 13

217
vγ≥surγψγntFoηFηπΓucπ≥χFΓπηηγrγntπ≥χFcrossFsγctπonsFoηFμχuonTηusπonFproΓuctπonFoηFqπμμsFbosonsF
Γγc≥yπnμFtoF––FPTgγ˛‰˛…˛‰FwπtνFtνγFj~uj}FΓγtγctorF≥tFNFsqrt{s}faFOF~γ’UFJournaloofoHighoEnergyoPhysicsSF
2016SFYWX^SFX

5.4 13

216 }γ≥rcνFηorFnγwFpνγnoψγn≥FπnFγvγntsFwπtνF≥FpνotonF≥nΓFψπssπnμFtr≥nsvγrsγFψoψγntuψFπnFppF
coχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 13

215 rΓγntπηπc≥tπonFoηFνπμνFtr≥nsvγrsγFψoψγntuψFtopFqu≥rτsFπnFppFcoχχπsπonsF≥tFNFsqrt{s}faFOF~γ’FwπtνFtνγF
j~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 13

214
jΓΓγnΓuψFtoFâ��vγ≥surγψγntFoηFtνγFNtb≥r{t}OFproΓuctπonFcrossTsγctπonFusπnμFNγψuFOFγvγntsFwπtνF
bTt≥μμγΓFργtsFπnFppFcoχχπsπonsF≥tFNsqrt{s}OFfF_F≥nΓFaFNSψ≥tνrψ{~γ’}OFwπtνFtνγFj~uj}FΓγtγctorâ��UF
EuropeanoPhysicaloJournaloCSF2016SF_^SFX

4.2 13

213 }tuΓyFoηFtνγF±oorψuχ≥cFsγγFtγxt×F≥nΓF±oorψuχ≥cFsγγFtγxt×FΓγc≥ysFwπtνFtνγFj~uj}FΓγtγctorUFEuropeano
PhysicaloJournaloCSF2016SF_^SF[ 4.2 13

212 }γ≥rcνFηorFsupγrsyψψγtryFπnFγvγntsFwπtνFbTt≥μμγΓFργtsF≥nΓFψπssπnμFtr≥nsvγrsγFψoψγntuψFπnFppF
coχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 13

211
}γ≥rcνFηorF{Tp≥rπtyTvπoχ≥tπnμFsupγrsyψψγtryFπnFγvγntsFwπtνFηourForFψorγFχγptonsFπnFNF
sqrt{s}f_dψ≥tνrψ{~γ’}FOFppFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2012SF
YWXYSFX

5.4 13

210
}γ≥rcνFηorF≥noψ≥χyTψγΓπ≥tγΓFsupγrsyψψγtryFbrγ≥τπnμFwπtνFtνγFj~uj}FΓγtγctorFb≥sγΓFonF≥F
Γπs≥ppγ≥rπnμTtr≥cτFsπμn≥turγFπnFppFcoχχπsπonsF≥tFNsqrt{s}FfF_~ψ≥tνrψ{~γ’}OUFEuropeanoPhysicalo
JournaloCSF2012SF_YSFX

4.2 13

209 }γ≥rcνFηorF≥FηγrψπopνobπcFqπμμsFbosonFπnFtνγFΓπpνotonFΓγc≥yFcν≥nnγχFwπtνFtνγFj~uj}FΓγtγctorUF
EuropeanoPhysicaloJournaloCSF2012SF_YSFX 4.2 13

208 }γ≥rcνFηorF≥Fνγ≥vyFnγutr≥χFp≥rtπcχγFΓγc≥yπnμFπntoF≥nFγχγctronF≥nΓF≥FψuonFusπnμFXFηbâ��XFoηFj~uj}F
Γ≥t≥UFEuropeanoPhysicaloJournaloCSF2011SF_XSFX 4.2 13
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207 uπquπΓFτryptonFc≥χorπψγtγrFηorFtnm{FΓγtγctorUFNuclearoInstrumentsoandoMethodsoinoPhysicsoResearch,o
SectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedoEquipmentSF1992SFZX^SFaTXZ 1.2 13

206 uπquπΓFτryptonFγχγctroψ≥μnγtπcFc≥χorπψγtγrUFNuclearoInstrumentsoandoMethodsoinoPhysicsoResearch,o
SectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedoEquipmentSF1993SFZY_SFXbZTXba 1.2 13

205 oχuctu≥tπonsFoηF≥nπsotropπcFηχowFπnFybRybFcoχχπsπonsF≥tFNFsqrt{{ψ≥tνrψ{s}}ℓ{ψ≥tνrψ{ww}}}FOFfF]UWYF
~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 13

204
}γ≥rcνFηorFΓπrγctFproΓuctπonFoηFγχγctrowγ≥τπnosFπnFηπn≥χFst≥tγsFwπtνFonγFχγptonSFψπssπnμFtr≥nsvγrsγF
ψoψγntuψF≥nΓF≥FqπμμsFbosonFΓγc≥yπnμFπntoFtwoFbTργtsFπnFNppOFcoχχπsπonsF≥tFNsqrt{s}fXZOF~γ’FwπtνF
tνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX

4.2 13

203 vuonFrγconstructπonF≥nΓFπΓγntπηπc≥tπonFγηηπcπγncyFπnFj~uj}FusπnμFtνγFηuχχF{unFYFppFcoχχπsπonFΓ≥t≥FsγtF
≥tFNsqrt{s}fXZOF~γ’UFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 13

202
vγ≥surγψγntsFoηFtopTqu≥rτFp≥πrFΓπηηγrγntπ≥χF≥nΓFΓoubχγTΓπηηγrγntπ≥χFcrossTsγctπonsFπnFtνγFNγχχFORργtsF
cν≥nnγχFwπtνFppFcoχχπsπonsF≥tFNsqrt{s}fXZOF~γ’FusπnμFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloC
SF2019SF_bSFX

4.2 13

201 xpγr≥tπonF≥nΓFpγrηorψ≥ncγFoηFtνγFj~uj}F~πχγFl≥χorπψγtγrFπnF{un´ XUFEuropeanoPhysicaloJournaloCSF
2018SF_aSFba_ 4.2 13

200 vγ≥surγψγntsFoηF–F≥nΓFZFbosonFproΓuctπonFπnFppFcoχχπsπonsF≥tFNsqrt{s}f]UWYOF~γ’FwπtνFtνγFj~uj}F
ΓγtγctorUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 12

199
vγ≥surγψγntFoηFtνγF–F–FRF–FZFcrossFsγctπonF≥nΓFχπψπtsFonF≥noψ≥χousFtrπpχγFμ≥uμγFcoupχπnμsFusπnμF
ηπn≥χFst≥tγsFwπtνFonγFχγptonSFψπssπnμFtr≥nsvγrsγFψoψγntuψSF≥nΓFtwoFργtsFwπtνFtνγFj~uj}FΓγtγctorF
≥tFNFsqrt{s}f_FOF~γ’UFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX

5.4 12

198 qπμμsFbosonFproΓuctπonFcrossTsγctπonFψγ≥surγψγntsF≥nΓFtνγπrFno~Fπntγrprγt≥tπonFπnFtνγFN[γχχFOF
Γγc≥yFcν≥nnγχF≥tFNsqrt{s}fOXZF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 12

197 }γ≥rcνFηorFnγwFpνγnoψγn≥FwπtνFpνotonRργtFγvγntsFπnFprotonTprotonFcoχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’F
wπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 12

196 vγ≥surγψγntFoηFtνγFproΓuctπonFcrossTsγctπonFoηF≥FsπnμχγFtopFqu≥rτFπnF≥ssocπ≥tπonFwπtνF≥F–FbosonF≥tF
aF~γ’FwπtνFtνγFj~uj}FγxpγrπψγntUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 12

195 }γ≥rcνFηorFstronμFμr≥vπtyFπnFψuχtπργtFηπn≥χFst≥tγsFproΓucγΓFπnFppFcoχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’FusπnμF
tνγFj~uj}FΓγtγctorF≥tFtνγFuqlUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 12

194 yrobπnμFχγptonFηχ≥vourFvπoχ≥tπonFvπ≥FnγutrπnoχγssF±oorψuχ≥cFsγγFtγxt×FΓγc≥ysFwπtνFtνγFj~uj}F
ΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFYZY 4.2 12

193
}γ≥rcνFηorF≥noψ≥χousFcoupχπnμsFπnFtνγF–FtbFvγrtγxFηroψFtνγFψγ≥surγψγntFoηFΓoubχγFΓπηηγrγntπ≥χF
≥nμuχ≥rFΓγc≥yFr≥tγsFoηFsπnμχγFtopFqu≥rτsFproΓucγΓFπnFtνγFtTcν≥nnγχFwπtνFtνγFj~uj}FΓγtγctorUF
JournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFXT[^

5.4 12

192 vγ≥surγψγntFoηFπncχusπvγFργtF≥nΓFΓπργtFcrossTsγctπonsFπnFprotonTprotonFcoχχπsπonsF≥tFNFsqrt{s}fXZFOF
~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 12

191 }γ≥rcνFηorFqπμμsFbosonFp≥πrFproΓuctπonFπnFtνγF––NPO––NPOFΓγc≥yFcν≥nnγχFusπnμFj~uj}FΓ≥t≥F
rγcorΓγΓF≥tFNFsqrt{ψ≥tνrψ{s}}FOFfFXZF~γ’UFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 12

190
~νγFΓπηηγrγntπ≥χFproΓuctπonFcrossFsγctπonFoηFtνγF±oorψuχ≥cFsγγFtγxt×NXWYWOFψγsonFπnF±oorψuχ≥cFsγγF
tγxt×FfF_´ ~γ’F±oorψuχ≥cFsγγFtγxt×FcoχχπsπonsFψγ≥surγΓFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicalo
JournaloCSF2014SF_[SFYab]

4.2 12

(2014-1992)
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189 vγ≥surγψγntFoηFtνγFπncχusπvγFργtFcrossTsγctπonsFπnFprotonTprotonFcoχχπsπonsF≥tFNFsqrt{s}faFOF~γ’FwπtνF
tνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 12

188 vγ≥surγψγntsFoηFtopTqu≥rτFp≥πrFΓπηηγrγntπ≥χFcrossTsγctπonsFπnFtνγFχγptonRργtsFcν≥nnγχFπnFppF
coχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’FusπnμFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 12

187 }γ≥rcνFηorFtopFqu≥rτFΓγc≥ysFtFTgFqqSFwπtνFqFTgF˛‡˛‡SFπnFNFsqrt{s}fXZFOF~γ’FppFcoχχπsπonsFusπnμFtνγFj~uj}F
ΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 12

186 vγ≥surγψγntsFoηFtopFqu≥rτFspπnFobsγrv≥bχγsFπnFNFtovγrχπnγ{t}FOFγvγntsFusπnμFΓπχγptonFηπn≥χFst≥tγsFπnFNF
sqrt{s}faFOF~γ’FppFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 12

185 vγ≥surγψγntFoηFtνγFηχ≥vourFcoψposπtπonFoηFΓπργtFγvγntsFπnFppFcoχχπsπonsF≥tFNsqrt{s}f_Fψbox{~γ’}OF
wπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2013SF_ZSFX 4.2 12

184 mrπηtF~πψγFvγ≥surγψγntFπnFtνγFj~uj}FuπquπΓFjrμonFnχγctroψ≥μnγtπcFl≥χorπψγtγrFusπnμFlosψπcF
vuonsUFEuropeanoPhysicaloJournaloCSF2010SF_WSF_]]T_a] 4.2 12

183 vγ≥surγψγntFoηFUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF
2010SF^a^SFa[TbW 4.2 12

182 vγ≥surγψγntFoηFtνγFtopTqu≥rτFψ≥ssFπnFNFtovγrχπnγ{t}FOFRFXTργtFγvγntsFcoχχγctγΓFwπtνFtνγFj~uj}F
ΓγtγctorFπnFppFcoχχπsπonsF≥tFNFsqrt{s}FOFfFaF~γ’UFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 12

181 vγ≥surγψγntFoηFtνγFcrossTsγctπonF≥nΓFcν≥rμγF≥syψψγtryFoηF–FbosonsFproΓucγΓFπnFprotonâ��protonF
coχχπsπonsF≥tFNsqrt{s}fa~tγxtF{~γ’}OFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 11

180 mπrγctFtopTqu≥rτFΓγc≥yFwπΓtνFψγ≥surγψγntFπnFtνγFχγptonRργtsFcν≥nnγχF≥tFwπtνFtνγFj~uj}F
γxpγrπψγntUFEuropeanoPhysicaloJournaloCSF2018SF_aSFXYb 4.2 11

179 rΓγntπηπc≥tπonFoηFboostγΓFqπμμsFbosonsFΓγc≥yπnμFπntoFbTqu≥rτFp≥πrsFwπtνFtνγFj~uj}FΓγtγctorF≥tF
XZ´ JJtγxtF{~γ’}JJUFEuropeanoPhysicaloJournaloCSF2019SF_bSF 4.2 11

178 vγ≥surγψγntFoηFχγptonFΓπηηγrγntπ≥χFΓπstrπbutπonsF≥nΓFtνγFtopFqu≥rτFψ≥ssFπnFproΓuctπonFπnFcoχχπsπonsF
≥tF´ ~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2017SF__SFaW[ 4.2 11

177 yrobπnμFtνγF–FtbFvγrtγxFstructurγFπnFtTcν≥nnγχFsπnμχγTtopTqu≥rτFproΓuctπonF≥nΓFΓγc≥yFπnFppF
coχχπsπonsF≥tFNFsqrt{s}faFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 11

176 }tuΓyFoηF≥nΓFproΓuctπonFπnFcoχχπsπonsF≥tF≥nΓFsγ≥rcνFηorF≥noψ≥χousFqu≥rtπcFμ≥uμγFcoupχπnμsFwπtνFtνγF
j~uj}FγxpγrπψγntUFEuropeanoPhysicaloJournaloCSF2017SF__SF^[^ 4.2 11

175 vγ≥surγψγntFoηFsVˇ�Tg˛‡˛•cFΓγc≥yFr≥tγF≥nΓF˛•cFp≥r≥ψγtγrsF≥tFtnm{UFPhysicsoLetters,oSectionoB:oNuclear,o
ElementaryoParticleoandoHigh-EnergyoPhysicsSF2014SF_ZaSFZbXTZb^ 4.2 11

174 vγ≥surγψγntsFoηFtνγFpsγuΓor≥pπΓπtyFΓγpγnΓγncγFoηFtνγFtot≥χFtr≥nsvγrsγFγnγrμyFπnFprotonTprotonF
coχχπsπonsF≥tFNFsqrt{s}f_FOF~γ’FwπtνFj~uj}UFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 11

173
}γ≥rcνFηorFsupγrsyψψγtryFπnFγvγntsFwπtνFχ≥rμγFψπssπnμFtr≥nsvγrsγFψoψγntuψSFργtsSF≥nΓF≥tFχγ≥stF
onγFt≥uFχγptonFπnF_F~γ’FprotonTprotonFcoχχπsπonFΓ≥t≥FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicalo
JournaloCSF2012SF_YSFX

4.2 11

172 vγ≥surγψγntFoηF–˛‡F≥nΓFZ˛‡FproΓuctπonFπnFprotonTprotonFcoχχπsπonsF≥tFNFsqrtF{s}FfF_FOF~γ’FwπtνFtνγF
j~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2011SFYWXXSFX 5.4 11

Sergey Peleganchuk
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171 sγtFγnγrμyFsc≥χγF≥nΓFrγsoχutπonFψγ≥surγΓFπnFprotonâ��protonFcoχχπsπonsF≥tFNsqrt{s}fXZOF~γ’FwπtνFtνγF
j~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 11

170 vγ≥surγψγntFoηFtνγFcrossTsγctπonFηorFproΓucπnμF≥F–FbosonFπnF≥ssocπ≥tπonFwπtνF≥FsπnμχγFtopFqu≥rτFπnF
ppFcoχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFj~uj}UFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 10

169 jFsγ≥rcνFηorFtopFsqu≥rτsFwπtνF{Tp≥rπtyTvπoχ≥tπnμFΓγc≥ysFtoF≥χχTν≥ΓronπcFηπn≥χFst≥tγsFwπtνFtνγFj~uj}F
ΓγtγctorFπnFNFsqrt{s}faFOF~γ’FprotonTprotonFcoχχπsπonsUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 10

168 vγ≥surγψγntFoηFtνγFlyTvπoχ≥tπnμFpν≥sγFhFsF≥nΓFtνγFkFWFsFψγsonFΓγc≥yFwπΓtνFΓπηηγrγncγFwπtνFkFWFsF
FTgFsVˇ�hFΓγc≥ysFπnFj~uj}UFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 10

167 }γ≥rcνFηorFΓπbosonFrγson≥ncγsFπnFν≥ΓronπcFηπn≥χFst≥tγsFπnFXZbFηbâ��XFoηFppFcoχχπsπonsF≥tFNFsqrt{s}FOFfFXZF
~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 10

166 }γ≥rcνFηorFχγptonFηχ≥vourFvπoχ≥tπonFπnFtνγFcontπnuuψFwπtνFtνγFj~uj}FΓγtγctorFπnF±oorψuχ≥cFsγγFtγxt×F
coχχπsπonsF≥tFtνγFuqlUFEuropeanoPhysicaloJournaloCSF2012SF_YSFYW[W 4.2 10

165
vγ≥surγψγntFoηFΓγtγctorTcorrγctγΓFobsγrv≥bχγsFsγnsπtπvγFtoFtνγF≥noψ≥χousFproΓuctπonFoηFγvγntsF
wπtνFργtsF≥nΓFχ≥rμγFψπssπnμFtr≥nsvγrsγFψoψγntuψFπnFcoχχπsπonsF≥tF´ ~γ’FusπnμFtνγFj~uj}FΓγtγctorUF
EuropeanoPhysicaloJournaloCSF2017SF__SF_^]

4.2 10

164 vγ≥surγψγntFoηFπncχusπvγFtwoTp≥rtπcχγF≥nμuχ≥rFcorrγχ≥tπonsFπnFppFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorF
≥tFtνγFuqlUFJournaloofoHighoEnergyoPhysicsSF2012SFYWXYSFX 5.4 10

163 ~≥uFψ≥ssFψγ≥surγψγntF≥tFtnm{UFNuclearoPhysics,oSectionoB,oProceedingsoSupplementsSF2009SFXabSFYXTYZ 10

162 wγwFprγcπsγFΓγtγrψπn≥tπonFoηFtνγFˇ�FχγptonFψ≥ssF≥tFtnm{FΓγtγctorUFNuclearoPhysics,oSectionoB,o
ProceedingsoSupplementsSF2007SFX^bSFXY]TXZX 10

161
vγ≥surγψγntFoηFtνγFZZFproΓuctπonFcrossFsγctπonFπnFprotonTprotonFcoχχπsπonsF≥tFNFsqrt{s}faFOF~γ’F
usπnμFtνγFZZFTgFâ��â�� â��Râ��hâ��â��hRF≥nΓFNFZZtoF{γχχ}ü{T}{γχχ}ü{R}nuFovγrχπnγ{nu}FOFΓγc≥yFcν≥nnγχsFwπtνFtνγFj~uj}F
ΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX

5.4 9

160
vγ≥surγψγntFoηFcν≥rμγΓTp≥rtπcχγFΓπstrπbutπonsFsγnsπtπvγFtoFtνγFunΓγrχyπnμFγvγntFπnFNFsqrt{s}fXZFOF
~γ’FprotonTprotonFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorF≥tFtνγFuqlUFJournaloofoHighoEnergyoPhysicsSF
2017SFYWX_SFX

5.4 9

159
}γ≥rcνFηorFsupγrsyψψγtryFπnFγvγntsFwπtνFχ≥rμγFψπssπnμFtr≥nsvγrsγFψoψγntuψSFργtsSF≥nΓF≥tFχγ≥stF
onγFt≥uFχγptonFπnFYWFηbâ��XFoηFNFsqrt{s}FOFfFaF~γ’FprotonTprotonFcoχχπsπonFΓ≥t≥FwπtνFtνγFj~uj}F
ΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX

5.4 9

158
~νγFtγstFoηFtνγFutrFc≥χorπψγtγrFprototypγF≥tFtνγFt≥μμγΓFpνotonFbγ≥ψUFNuclearoInstrumentsoando
MethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedo
EquipmentSF1997SFZb[SFZ]T[]

1.2 9

157 }γ≥rcνFηorFnγwFnonTrγson≥ntFpνγnoψγn≥FπnFνπμνTψ≥ssFΓπχγptonFηπn≥χFst≥tγsFwπtνFtνγFj~uj}F
ΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 9

156 vγ≥surγψγntsFoηFtνγFqπμμsFbosonFπncχusπvγF≥nΓFΓπηηγrγntπ≥χFηπΓucπ≥χFcrossFsγctπonsFπnFtνγF[NγχχFOF
Γγc≥yFcν≥nnγχF≥tFNsqrt{s}OFfFXZF~γ’UFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 9

155 }γ≥rcνFηorFsupγrsyψψγtryFπnFηπn≥χFst≥tγsFwπtνFcν≥rψFργtsF≥nΓFψπssπnμFtr≥nsvγrsγFψoψγntuψFπnFXZF
~γ’FppFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 9

154
vγ≥surγψγntFoηFργtTsubstructurγFobsγrv≥bχγsFπnFtopFqu≥rτSF–FbosonF≥nΓFχπμνtFργtFproΓuctπonFπnF
protonTprotonFcoχχπsπonsF≥tFNFsqrt{s}FOFfFXZF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyo
PhysicsSF2019SFYWXbSFX

5.4 8

(2019-2021)

23



153
vγ≥surγψγntFoηF’qSFNFψ≥tνrψ{q}toFψ≥tνrψ{b}ovγrχπnγ{ψ≥tνrψ{b}}FOFproΓuctπonF≥sF≥FηunctπonFoηF
tνγFvγctorTbosonFtr≥nsvγrsγFψoψγntuψFπnFXZF~γ’FppFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofo
HighoEnergyoPhysicsSF2019SFYWXbSFX

5.4 8

152 }γ≥rcνFηorFp≥πrsFoηFsc≥χ≥rFχγptoqu≥rτsFΓγc≥yπnμFπntoFqu≥rτsF≥nΓFγχγctronsForFψuonsFπnFNFsqrt{s}FOFfFXZF
~γ’FppFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 8

151 }γ≥rcνFηorFsqu≥rτsF≥nΓFμχuπnosFπnFηπn≥χFst≥tγsFwπtνFs≥ψγTsπμnFχγptonsF≥nΓFργtsFusπnμFXZbFηbâ��XFoηFΓ≥t≥F
coχχγctγΓFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 8

150 kγ≥ψTπnΓucγΓF≥nΓFcosψπcTr≥yFb≥cτμrounΓsFobsγrvγΓFπnFtνγFj~uj}FΓγtγctorFΓurπnμFtνγFuqlFYWXYF
protonTprotonFrunnπnμFpγrπoΓUFJournaloofoInstrumentationSF2016SFXXSFyW]WXZTyW]WXZ 1 8

149
}γ≥rcνFηorFsc≥χ≥rFrγson≥ncγsFΓγc≥yπnμFπntoF˛…R˛…â��FπnFγvγntsFwπtνF≥nΓFwπtνoutFbTt≥μμγΓFργtsFproΓucγΓF
πnFprotonTprotonFcoχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyo
PhysicsSF2019SFYWXbSFX

5.4 8

148 vγ≥surγψγntFoηFspχπttπnμFsc≥χγsFπnFTgFγvγntsF≥tF±oorψuχ≥cFsγγFtγxt×FwπtνFtνγFj~uj}FΓγtγctorUF
EuropeanoPhysicaloJournaloCSF2013SF_ZSFY[ZY 4.2 8

147
}γ≥rcνFηorFnγwFpνγnoψγn≥FπnFγvγntsFcont≥πnπnμF≥Fs≥ψγTηχ≥vourFopposπtγTsπμnFΓπχγptonFp≥πrSFργtsSF
≥nΓFχ≥rμγFψπssπnμFtr≥nsvγrsγFψoψγntuψFπnF±oorψuχ≥cFsγγFtγxt×´ ±oorψuχ≥cFsγγFtγxt×±oorψuχ≥cFsγγF
tγxt×FcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2017SF__SFX[[

4.2 8

146
}γ≥rcνFηorFnγwFpνγnoψγn≥FwπtνFχ≥rμγFργtFψuχtπpχπcπtπγsF≥nΓFψπssπnμFtr≥nsvγrsγFψoψγntuψFusπnμF
χ≥rμγTr≥ΓπusFργtsF≥nΓFηχ≥vourTt≥μμπnμF≥tFj~uj}FπnFXZF~γ’FppFcoχχπsπonsUFJournaloofoHighoEnergyoPhysics
SF2017SFYWX_SFX

5.4 8

145 vγ≥surγψγntFoηFtνγFtopTqu≥rτFψ≥ssFπnFtνγFηuχχyFν≥ΓronπcFΓγc≥yFcν≥nnγχFηroψFj~uj}FΓ≥t≥F≥tF
±oorψuχ≥cFsγγFtγxt×UFEuropeanoPhysicaloJournaloCSF2015SF_]SFX]a 4.2 8

144
uπquπΓFτryptonFc≥χorπψγtγrFηorFtnm{FΓγtγctorF≥nΓFχ≥stFprototypγFrγsuχtsUFNuclearoInstrumentsoando
MethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedo
EquipmentSF1996SFZ_bSF[_]T[__

1.2 8

143 nvπΓγncγFηorFNtb≥r{t}tb≥r{t}OFproΓuctπonFπnFtνγFψuχtπχγptonFηπn≥χFst≥tγFπnFprotonâ��protonFcoχχπsπonsF≥tF
Nsqrt{s}fXZOFNtγxtF{~γ’}OFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 8

142
}γ≥rcνFηorFχπμνtFχonμTχπvγΓFnγutr≥χFp≥rtπcχγsFproΓucγΓFπnFppFcoχχπsπonsF≥tFNsqrt{s}FfFXZ~ψ≥tνrψF{~γ’}OF
≥nΓFΓγc≥yπnμFπntoFcoχχπψ≥tγΓFχγptonsForFχπμνtFν≥ΓronsFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicalo
JournaloCSF2020SFaWSFX

4.2 8

141 yγrηorψ≥ncγFoηFtνγFψπssπnμFtr≥nsvγrsγFψoψγntuψFtrπμμγrsFηorFtνγFj~uj}FΓγtγctorFΓurπnμF{unTYF
Γ≥t≥Ft≥τπnμUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 8

140 vγ≥surγψγntsFoηFtopTqu≥rτFp≥πrFspπnFcorrγχ≥tπonsFπnFtνγFNγψuFOFcν≥nnγχF≥tFNsqrt{s}FfFXZOF~γ’FusπnμF
ppFcoχχπsπonsFπnFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 8

139
}γ≥rcνFηorFnγwFpνγnoψγn≥FπnFγvγntsFwπtνFtwoFopposπtγTcν≥rμγFχγptonsSFργtsF≥nΓFψπssπnμFtr≥nsvγrsγF
ψoψγntuψFπnFppFcoχχπsπonsF≥tFNFsqrt{ψ≥tνrψ{s}}FOFfFXZF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHigho
EnergyoPhysicsSF2021SFYWYXSFX

5.4 8

138
}γ≥rcνFηorFνγ≥vyFrγson≥ncγsFΓγc≥yπnμFπntoF≥Fp≥πrFoηFZFbosonsFπnFtνγFNγχχFüRγχχFüTγχχFMüRγχχFMüTOF≥nΓFNγχχF
üRγχχFüTnuF{{b≥r{nuF}}}OFηπn≥χFst≥tγsFusπnμFXZbFNψ≥tνrψF{ηb}ü{TX}OFoηFprotonâ��protonFcoχχπsπonsF≥tF
Nsqrt{s}FfFXZSO~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX

4.2 8

137 }γ≥rcνFηorFcν≥rμγΓFqπμμsFbosonsFΓγc≥yπnμFπntoF≥FtopFqu≥rτF≥nΓF≥FbottoψFqu≥rτF≥tFNFsqrt{ψ≥tνrψ{s}}F
OFfFXZF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX 5.4 8

136
}γ≥rcνFηorFtνγF}t≥nΓ≥rΓFvoΓγχFqπμμsFbosonFproΓucγΓFbyFvγctorTbosonFηusπonF≥nΓFΓγc≥yπnμFtoF
bottoψFqu≥rτsFπnFNFsqrt{s}faFOF~γ’FppFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyo
PhysicsSF2016SFYWX^SFX

5.4 8
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135
}γ≥rcνFηorFsqu≥rτsF≥nΓFμχuπnosFπnFηπn≥χFst≥tγsFwπtνFργtsF≥nΓFψπssπnμFtr≥nsvγrsγFψoψγntuψFusπnμFXZbF
ηbâ��XFoηFNFsqrt{s}FOFfFXZF~γ’FppFcoχχπsπonFΓ≥t≥FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF
2021SFYWYXSFX

5.4 8

134 yroψptF≥nΓFnonTproψptFγχχπptπcFηχowFπnFybRybFcoχχπsπonsF≥tF~γvFwπtνFtνγFj~uj}FΓγtγctorUFEuropeano
PhysicaloJournaloCSF2018SF_aSF_a[ 4.2 8

133 }γ≥rcνFηorFηχ≥vourTcν≥nμπnμFnγutr≥χFcurrγntFtopTqu≥rτFΓγc≥ysFtFTgFqZFπnFprotonTprotonFcoχχπsπonsF≥tFNF
sqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 8

132 vγ≥surγψγntsFoηFπncχusπvγF≥nΓFΓπηηγrγntπ≥χFηπΓucπ≥χFcrossTsγctπonsFoηFNtb≥r{t}μ≥ψψ≥FOFproΓuctπonFπnF
χγptonπcFηπn≥χFst≥tγsF≥tFNsqrt{s}fXZ~tγxtF{~γ’}OFπnFj~uj}UFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 7

131 ~r≥nsvγrsγFψoψγntuψF≥nΓFprocγssFΓγpγnΓγntF≥zπψutν≥χF≥nπsotropπγsFπnFNsqrt{sℓ{ψ≥tνrψF
{ww}}}faUX^OF~γ’FpRybFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 7

130 }γ≥rcνFηorFnγwFpνγnoψγn≥FπnFνπμνTψ≥ssFηπn≥χFst≥tγsFwπtνF≥FpνotonF≥nΓF≥FργtFηroψFcoχχπsπonsF≥tFfF
XZ´ ~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2018SF_aSFXWY 4.2 7

129
}γ≥rcνFηorFsqu≥rτsF≥nΓFμχuπnosFπnFγvγntsFwπtνFν≥Γronπc≥χχyFΓγc≥yπnμFt≥uFχγptonsSFργtsF≥nΓFψπssπnμF
tr≥nsvγrsγFψoψγntuψFπnFprotonTprotonFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×´ ~γ’FrγcorΓγΓFwπtνFtνγF
j~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF^aZ

4.2 7

128
vγ≥surγψγntFoηFΓπηηγrγntπ≥χFcrossFsγctπonsF≥nΓF–RV–â��FcrossTsγctπonFr≥tπosFηorF–FbosonFproΓuctπonF
πnF≥ssocπ≥tπonFwπtνFργtsF≥tFNFsqrt{s}faFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF
2018SFYWXaSFX

5.4 7

127 }γ≥rcνFηorFχ≥rμγFψπssπnμFtr≥nsvγrsγFψoψγntuψFπnF≥ssocπ≥tπonFwπtνFonγFtopTqu≥rτFπnFprotonTprotonF
coχχπsπonsF≥tFNFsqrt{s}FOFfFXZF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 7

126 vγ≥surγψγntFoηFtνγFNFtovγrχπnγ{t}μ≥ψψ≥FOFproΓuctπonFcrossFsγctπonFπnFprotonTprotonFcoχχπsπonsF≥tFNF
sqrt{s}faFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 7

125 vγ≥surγψγntsFoηFtopTqu≥rτFp≥πrFtoFZTbosonFcrossTsγctπonFr≥tπosF≥tFNFsqrt{s}fXZFOFSFaSF_F~γ’FwπtνFtνγF
j~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 7

124
}γ≥rcνFηorFΓπrγctFtopFsqu≥rτFp≥πrFproΓuctπonFπnFγvγntsFwπtνF≥FqπμμsForFZFbosonSF≥nΓFψπssπnμF
tr≥nsvγrsγFψoψγntuψFπnFNFsqrt{s}fXZFOF~γ’FppFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHigho
EnergyoPhysicsSF2017SFYWX_SFX

5.4 7

123
}γ≥rcνFηorFnγwFpνγnoψγn≥FπnF≥FχγptonFpχusFνπμνFργtFψuχtπpχπcπtyFηπn≥χFst≥tγFwπtνFtνγFj~uj}F
γxpγrπψγntFusπnμFNFsqrt{s}fXZFOF~γ’FprotonTprotonFcoχχπsπonFΓ≥t≥UFJournaloofoHighoEnergyoPhysicsSF
2017SFYWX_SFX

5.4 7

122 }tuΓπγsFoηFZ˛‡FproΓuctπonFπnF≥ssocπ≥tπonFwπtνF≥FνπμνTψ≥ssFΓπργtFsystγψFπnFppFcoχχπsπonsF≥tFNFsqrt{s}faFOF
~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 7

121
jn≥χysπsFoηFtνγF–tbFvγrtγxFηroψFtνγFψγ≥surγψγntFoηFtrπpχγTΓπηηγrγntπ≥χF≥nμuχ≥rFΓγc≥yFr≥tγsFoηF
sπnμχγFtopFqu≥rτsFproΓucγΓFπnFtνγFtTcν≥nnγχF≥tFNFsqrt{s}faFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofo
HighoEnergyoPhysicsSF2017SFYWX_SFX

5.4 7

120 vγ≥surγψγntFoηFtνγFtr≥nsvγrsγFψoψγntuψFΓπstrπbutπonFoηFmrγχχâ�� ≥nFχγptonFp≥πrsFπnFprotonâ��protonF
coχχπsπonsF≥tFNsqrt{s}fXZSO~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 7

119 }γ≥rcνFηorFtypγTrrrFsγγs≥wFνγ≥vyFχγptonsFπnFΓπχγptonFηπn≥χFst≥tγsFπnFppFcoχχπsπonsF≥tFNFsqrt{s}FfFXZS{tγxtF
{~γ’}}FOFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 7

118
}γ≥rcνFηorF≥Fνγ≥vyFqπμμsFbosonFΓγc≥yπnμFπntoF≥FZFbosonF≥nΓF≥notνγrFνγ≥vyFqπμμsFbosonFπnFtνγFNγχχF
γχχFbbOF≥nΓFNγχχFγχχF––OFηπn≥χFst≥tγsFπnFppFcoχχπsπonsF≥tFNsqrt{s}fXZOFNtγxtF{~γ’}OFwπtνFtνγFj~uj}F
ΓγtγctorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX

4.2 7

(2021-2021)
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117 vγ≥surγψγntFoηFtνγF±oorψuχ≥cFsγγFtγxt×FΓπργtFcrossFsγctπonFπnFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×´ ~γ’F
wπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF^_W 4.2 7

116 }γ≥rcνFηorFnγwFpνγnoψγn≥FπnFΓπηηγrγntTηχ≥vourFνπμνTψ≥ssFΓπχγptonFηπn≥χFst≥tγsFπnFcoχχπsπonsF≥tF
±oorψuχ≥cFsγγFtγxt×´ ~γvFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SF][X 4.2 7

115 }γ≥rcνFηorFΓπrγctFtopFsqu≥rτFp≥πrFproΓuctπonFπnFηπn≥χFst≥tγsFwπtνFtwoFt≥uFχγptonsFπnFcoχχπsπonsF≥tF
±oorψuχ≥cFsγγFtγxt×´ ~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFaX 4.2 7

114 vγ≥surγψγntFoηFN–üpψFOFbosonFproΓuctπonFπnFybRybFcoχχπsπonsF≥tFNsqrt{sℓ{ψ≥tνrψ{ww}}}FfF
]UWY~tγxtF{~γ}tγxtF{’}OFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 7

113 }γ≥rcνFηorFbottoψTsqu≥rτFp≥πrFproΓuctπonFwπtνFtνγFj~uj}FΓγtγctorFπnFηπn≥χFst≥tγsFcont≥πnπnμFqπμμsF
bosonsSFbTργtsF≥nΓFψπssπnμFtr≥nsvγrsγFψoψγntuψUFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 7

112 vγ≥surγψγntsFoηF–qF≥nΓFZqFproΓuctπonFπnFtνγFNqFrπμνt≥rrowFbb≥r{b}OFΓγc≥yFcν≥nnγχFπnFppF
coχχπsπonsF≥tFNXZStγxtF{~γ}tγxtF{’}OFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 7

111 jFnγwFψγtνoΓFtoFΓπstπnμuπsνFν≥Γronπc≥χχyFΓγc≥yπnμFboostγΓFbosonsFηroψFbosonsFusπnμFtνγFj~uj}F
ΓγtγctorUFEuropeanoPhysicaloJournaloCSF2016SF_^SFYZa 4.2 6

110 }γ≥rcνFηorFψπcroscopπcFbχ≥cτFνoχγsF≥nΓFstrπnμFb≥χχsFπnFηπn≥χFst≥tγsFwπtνFχγptonsF≥nΓFργtsFwπtνFtνγF
j~uj}FΓγtγctorF≥tFNFsqrt{s}FOFfFaF~γ’UFJournaloofoHighoEnergyoPhysicsSF2014SFYWX[SFX 5.4 6

109
vγ≥surγψγntsFoηFcν≥rμγF≥nΓFlyF≥syψψγtrπγsFπnFbTν≥ΓronFΓγc≥ysFusπnμFtopTqu≥rτFγvγntsFcoχχγctγΓF
byFtνγFj~uj}FΓγtγctorFπnFppFcoχχπsπonsF≥tFNFsqrt{s}faFOF~γ’UFJournaloofoHighoEnergyoPhysicsSF2017SF
YWX_SFX

5.4 6

108 ~opTqu≥rτFψ≥ssFψγ≥surγψγntFπnFtνγF≥χχTν≥ΓronπcFNFtovγrχπnγ{t}FOFΓγc≥yFcν≥nnγχF≥tFNFsqrt{s}faFOF~γ’F
wπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 6

107 lonstructπonSF≥ssγψbχyF≥nΓFtγstsFoηFtνγFj~uj}Fγχγctroψ≥μnγtπcFγnΓTc≥pFc≥χorπψγtγrsUFJournaloofo
InstrumentationSF2008SFZSFyW^WWYTyW^WWY 1 6

106 }γ≥rcνFηorFNFtovγrχπnγ{t}FOFrγson≥ncγsFπnFηuχχyFν≥ΓronπcFηπn≥χFst≥tγsFπnFppFcoχχπsπonsF≥tFNFsqrt{s}FOFfFXZF
~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 6

105
}γ≥rcνFηorFnγwFpνγnoψγn≥FwπtνFtopFqu≥rτFp≥πrsFπnFηπn≥χFst≥tγsFwπtνFonγFχγptonSFργtsSF≥nΓFψπssπnμF
tr≥nsvγrsγFψoψγntuψFπnFppFcoχχπsπonsF≥tFNFsqrt{s}FOFfFXZF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofo
HighoEnergyoPhysicsSF2021SFYWYXSFX

5.4 6

104
}γ≥rcνFηorFnγwFpνγnoψγn≥FπnFηπn≥χFst≥tγsFwπtνFbTργtsF≥nΓFψπssπnμFtr≥nsvγrsγFψoψγntuψFπnFNF
sqrt{ψ≥tνrψ{s}}FOFfFXZF~γ’FppFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF
2021SFYWYXSFX

5.4 6

103
}γ≥rcνFηorFp≥πrFproΓuctπonFoηFtνπrΓTμγnγr≥tπonFsc≥χ≥rFχγptoqu≥rτsFΓγc≥yπnμFπntoF≥FtopFqu≥rτF≥nΓF≥F
ˇ�TχγptonFπnFppFcoχχπsπonsF≥tFNFsqrt{s}FOFfFXZF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyo
PhysicsSF2021SFYWYXSFX

5.4 6

102 yrγcπsγFψγ≥surγψγntFoηF{uΓsF≥nΓF{FbγtwγγnFXUa[F≥nΓFZU_YFpγ’F≥tFtνγFtnm{FΓγtγctorUFPhysicso
Letters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF2019SF_aaSF[YT]X 4.2 6

101
vγ≥surγψγntFoηFtνγFNFZμ≥ψψ≥FtoFnuFovγrχπnγ{nu}μ≥ψψ≥FOFproΓuctπonFcrossFsγctπonFπnFppFcoχχπsπonsF
≥tFNFsqrt{s}fXZFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorF≥nΓFχπψπtsFonF≥noψ≥χousFtrπpχγFμ≥uμγTbosonF
coupχπnμsUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX

5.4 6

100 }γ≥rcνFηorFγxcχusπvγFqπμμsF≥nΓFZFbosonFΓγc≥ysFtoFh˛‡F≥nΓFˇ�˛‡FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofo
HighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 6

Sergey Peleganchuk

26



99
vγ≥surγψγntFoηFργtF≥ctπvπtyFproΓucγΓFπnFtopTqu≥rτFγvγntsFwπtνF≥nFγχγctronSF≥FψuonF≥nΓFtwoF
Tt≥μμγΓFργtsFπnFtνγFηπn≥χFst≥tγFπnFcoχχπsπonsF≥tF±oorψuχ≥cFsγγFtγxt×F~γ’FwπtνFtνγFj~uj}FΓγtγctorUF
EuropeanoPhysicaloJournaloCSF2017SF__SFYYW

4.2 5

98 vγ≥surγψγntFoηFtνγFr≥tπoFoηFcrossFsγctπonsFηorFπncχusπvγFπsoχ≥tγΓTpνotonFproΓuctπonFπnFppFcoχχπsπonsF
≥tFNFsqrt{s}FOFfFXZF≥nΓFaF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 5

97 vγ≥surγψγntFoηFΓπηηγrγntπ≥χFcrossTsγctπonsFoηF≥FsπnμχγFtopFqu≥rτFproΓucγΓFπnF≥ssocπ≥tπonFwπtνF≥F
bosonF≥tFwπtνFj~uj}UFEuropeanoPhysicaloJournaloCSF2018SF_aSFXa^ 4.2 5

96 vγ≥surγψγntFoηFbTν≥ΓronFp≥πrFproΓuctπonFwπtνFtνγFj~uj}FΓγtγctorFπnFprotonTprotonFcoχχπsπonsF≥tFNF
sqrt{s}faFOF~γ’UFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 5

95 vγ≥surγψγntFoηFηourTργtFΓπηηγrγntπ≥χFcrossFsγctπonsFπnFNFsqrt{s}faFOF~γ’FprotonTprotonFcoχχπsπonsF
usπnμFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFXT_^ 5.4 5

94 }γ≥rcνFηorFn≥rrowFrγson≥ncγsFπnFγRγâ��F≥nnπνπχ≥tπonFbγtwγγnFXUa]F≥nΓFZUXFpγ’FwπtνFtνγFtnm{F
ΓγtγctorUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryoParticleoandoHigh-EnergyoPhysicsSF2011SF_WZSF][ZT][^4.2 5

93 vγ≥surγψγntFoηFsVˇ�FTgF˛•FcF˛‡F≥tFtnm{UFChineseoPhysicsoCSF2010SFZ[SFaZXTaZ] 2.2 5

92 uπquπΓFnobχγFμ≥sFc≥χorπψγtγrsF≥tFkuΓτγrFrwyUFNuclearoInstrumentsoandoMethodsoinoPhysicsoResearch,o
SectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedoEquipmentSF2009SF]baSFY[aTY]Y 1.2 5

91
vγ≥surγψγntsFoηFtνγFproΓuctπonFcrossTsγctπonFηorF≥FZFbosonFπnF≥ssocπ≥tπonFwπtνFbTργtsFπnF
protonTprotonFcoχχπsπonsF≥tFNFsqrt{s}FOFfFXZF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyo
PhysicsSF2020SFYWYWSFX

5.4 5

90
}γ≥rcνFηorFtνγFqqFTgFNFbovγrχπnγ{b}bovγrχπnγ{b}FOFprocγssFvπ≥FvγctorTbosonFηusπonFproΓuctπonFusπnμF
protonTprotonFcoχχπsπonsF≥tFNFsqrt{s}FOFfFXZF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyo
PhysicsSF2020SFYWYWSFX

5.4 5

89 xbsγrv≥tπonFoηFtνγF≥ssocπ≥tγΓFproΓuctπonFoηF≥FtopFqu≥rτF≥nΓF≥FZFbosonFπnFppFcoχχπsπonsF≥tFNFsqrt{s}FOfF
XZF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 5

88 vγ≥surγψγntFoηFχπμνtTbyTχπμνtFsc≥ttγrπnμF≥nΓFsγ≥rcνFηorF≥xπonTχπτγFp≥rtπcχγsFwπtνFYUYFnbâ��XFoηFybRybF
Γ≥t≥FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX 5.4 5

87
}γ≥rcνFηorFp≥πrFproΓuctπonFoηFsc≥χ≥rFχγptoqu≥rτsFΓγc≥yπnμFπntoFηπrstTForFsγconΓTμγnγr≥tπonFχγptonsF
≥nΓFtopFqu≥rτsFπnFprotonâ��protonFcoχχπsπonsF≥tFNsqrt{s}OFfFXZF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeano
PhysicaloJournaloCSF2021SFaXSFX

4.2 5

86
vγ≥surγψγntFoηFγvγntTsν≥pγFobsγrv≥bχγsFπnF±oorψuχ≥cFsγγFtγxt×FγvγntsFπnFcoχχπsπonsF≥tF±oorψuχ≥cF
sγγFtγxt×´ ±oorψuχ≥cFsγγFtγxt×FwπtνFtνγFj~uj}FΓγtγctorF≥tFtνγFuqlUFEuropeanoPhysicaloJournaloCSF2016SF
_^SFZ_]

4.2 5

85 vγ≥surγψγntFoηFtνγFrγχ≥tπvγFwπΓtνFΓπηηγrγncγFoηFtνγFNF{k}üWνbox{T}F{ovγrχπnγ{k}}üWFOFsystγψFwπtνF
tνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 5

84 mπηηγrγntπ≥χFcrossTsγctπonFψγ≥surγψγntsFηorFtνγFγχγctrowγ≥τFproΓuctπonFoηFΓπργtsFπnF≥ssocπ≥tπonF
wπtνF≥FZFbosonFπnFprotonâ��protonFcoχχπsπonsF≥tFj~uj}UFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 5

83 }γ≥rcνFηorFΓ≥rτFψ≥ttγrFπnF≥ssocπ≥tπonFwπtνF≥nFγnγrμγtπcFpνotonFπnFppFcoχχπsπonsF≥tFNFsqrt{s}FOFfFXZF~γ’F
wπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX 5.4 5

82 vγ≥surγψγntFoηFcoχourFηχowFusπnμFργtTpuχχFobsγrv≥bχγsFπnFγvγntsFwπtνFtνγFj~uj}FγxpγrπψγntF≥tUF
EuropeanoPhysicaloJournaloCSF2018SF_aSFa[_ 4.2 5

(2018-2017)
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81 vγ≥surγψγntFoηFtνγFπncχusπvγF≥nΓFηπΓucπ≥χFproΓuctπonFcrossTsγctπonsFπnFtνγFχγptonRργtsFcν≥nnγχFπnF
coχχπsπonsF≥tFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2018SF_aSF[a_ 4.2 5

80 vγ≥surγψγntFoηFργtF≥ctπvπtyFπnFtopFqu≥rτFγvγntsFusπnμFtνγFγ˛…Fηπn≥χFst≥tγFwπtνFtwoFbTt≥μμγΓFργtsFπnFppF
coχχπsπonsF≥tFNFsqrt{s}faFOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2016SFYWX^SFX 5.4 4

79 {γχ≥tπvγFχuψπnosπtyFψγ≥surγψγntFoηFtνγFuqlFwπtνFtνγFj~uj}Fηorw≥rΓFc≥χorπψγtγrUFJournaloofo
InstrumentationSF2010SF]SFyW]WW]TyW]WW] 1 4

78 {γsuχtsFonFSFSFηroψFtnm{UFNuclearoPhysics,oSectionoB,oProceedingsoSupplementsSF2008SFXaXTXaYSFZ]ZTZ]_ 4

77 }γ≥rcνFηorFνγ≥vyFΓπbosonFrγson≥ncγsFπnFsγψπχγptonπcFηπn≥χFst≥tγsFπnFppFcoχχπsπonsF≥tFNsqrt{s}fXZOF~γ’F
wπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 4

76 jχπμnψγntFoηFtνγFj~uj}FrnnγrFmγtγctorFπnF{unFYUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 4

75 vγ≥surγψγntFoηFsVˇ�FproΓuctπonFπnF≥ssocπ≥tπonFwπtνF≥F–´–FbosonFwπtνFppFΓ≥t≥F≥tFaF~γ’UFJournaloofo
HighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 4

74
vγ≥surγψγntFoηFtνγFπncχusπvγFcrossTsγctπonFηorFtνγFproΓuctπonFoηFργtsFπnF≥ssocπ≥tπonFwπtνF≥FZFbosonF
πnFprotonâ��protonFcoχχπsπonsF≥tFaF~γ’FusπnμFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2019SF
_bSFX

4.2 4

73
vγ≥surγψγntsFoηFΓπηηγrγntπ≥χFcrossFsγctπonsFoηFtopFqu≥rτFp≥πrFproΓuctπonFπnF≥ssocπ≥tπonFwπtνFργtsFπnF
ppFcoχχπsπonsF≥tFNFsqrt{s}fXZFOF~γ’FusπnμFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2018SF
YWXaSFX

5.4 4

72 }γ≥rcνFηorFΓ≥rτFψ≥ttγrFproΓucγΓFπnF≥ssocπ≥tπonFwπtνF≥FsπnμχγFtopFqu≥rτFπnFNsqrt{s}fXZOF~γ’FNppOF
coχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 4

71
}γ≥rcνFηorFΓπργtFrγson≥ncγsFπnFγvγntsFwπtνF≥nFπsoχ≥tγΓFcν≥rμγΓFχγptonFusπnμFNFsqrt{s}FOFfFXZF~γ’F
protonTprotonFcoχχπsπonFΓ≥t≥FcoχχγctγΓFbyFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2020SF
YWYWSFX

5.4 3

70 vγ≥surγψγntFoηFχonμTr≥nμγFtwoTp≥rtπcχγF≥zπψutν≥χFcorrγχ≥tπonsFπnFZTbosonFt≥μμγΓFppFcoχχπsπonsF≥tF
Nsqrt{s}faOF≥nΓFXZF~γ’UFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 3

69 vγ≥surγψγntFoηFpoχ≥rπs≥tπonFπnFΓγc≥ysFπnFprotonTprotonFcoχχπsπonsF≥tF~γ’FwπtνFtνγFj~uj}FΓγtγctorUF
EuropeanoPhysicaloJournaloCSF2018SF_aSFX^Z 4.2 3

68 }γ≥rcνFηorFγxcπtγΓFγχγctronsFsπnμχyFproΓucγΓFπnFprotonâ��protonFcoχχπsπonsF≥tFJJsqrt{s}F~f~XZ~tγxtF
{~γ}tγxtF{’}JJFwπtνFtνγFj~uj}FγxpγrπψγntF≥tFtνγFuqlUFEuropeanoPhysicaloJournaloCSF2019SF_bSF 4.2 3

67 vγ≥surγψγntFoηFtνγFτFtFspχπttπnμFsc≥χγsFπnFZFTgFâ��â��FγvγntsFπnFppFcoχχπsπonsF≥tFNFsqrt{s}faFOF~γ’FwπtνFtνγF
j~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2017SFYWX_SFX 5.4 3

66 vγ≥surγψγntFoηFtνγFr≥tπoFoηFtνγFχγptonFwπΓtνsFUFPhysicsoLetters,oSectionoB:oNuclear,oElementaryo
ParticleoandoHigh-EnergyoPhysicsSF2014SF_ZXSFYY_TYZX 4.2 3

65 vγ≥surγψγntFoηFJJtℓ}üWJJF≥nΓFJJu≥ψbΓ≥FüWJJFproΓuctπonFπnFJJtFb≥r{t}JJFΓπχγptonπcFγvγntsFπnFppF
coχχπsπonsF≥tFJJsqrt{s}FfJJF_F~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 3

64 mγtγrψπn≥tπonFoηFργtFc≥χπbr≥tπonF≥nΓFγnγrμyFrγsoχutπonFπnFprotonâ��protonFcoχχπsπonsF≥tFNsqrt{s}FfF
a~νboxF{~γ’}OFusπnμFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 3
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63 vγ≥surγψγntFoηFtνγFπncχusπvγFργtFcrossTsγctπonFπnFprotonTprotonFcoχχπsπonsF≥tFNFsqrt{s}f_FOF~γ’FusπnμF
[U]Fηbâ��XFoηFΓ≥t≥FwπtνFtνγFj~uj}FΓγtγctorF2015SFYWX]SFX 3

62 {γconstructπonF≥nΓFπΓγntπηπc≥tπonFoηFboostγΓFΓπTˇ�FsystγψsFπnF≥Fsγ≥rcνFηorFqπμμsFbosonFp≥πrsFusπnμFXZF
~γ’FprotonTprotonFcoχχπsπonFΓ≥t≥FπnFj~uj}UFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 3

61
}γ≥rcνFηorFΓoubχyF≥nΓFsπnμχyFcν≥rμγΓFqπμμsFbosonsFΓγc≥yπnμFπntoFvγctorFbosonsFπnFψuχtπTχγptonFηπn≥χF
st≥tγsFwπtνFtνγFj~uj}FΓγtγctorFusπnμFprotonTprotonFcoχχπsπonsF≥tFNFsqrt{ψ≥tνrψ{s}}FOFfFXZF~γ’UF
JournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX

5.4 3

60 vγ≥surγψγntFoηFν≥ΓronπcFγvγntFsν≥pγsFπnFνπμνTp~FψuχtπργtFηπn≥χFst≥tγsF≥tFNFsqrt{s}FOFfFXZF~γ’FwπtνF
tνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX 5.4 3

59 vγ≥surγψγntFoηFΓπstrπbutπonsFsγnsπtπvγFtoFtνγFunΓγrχyπnμFγvγntFπnFπncχusπvγFZFbosonFproΓuctπonFπnF
ppFcoχχπsπonsF≥tFNsqrt{s}OFfFXZF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 2

58 vγ≥surγψγntFoηFtνγFZNTgFâ��Râ��â��O˛‡FproΓuctπonFcrossTsγctπonFπnFppFcoχχπsπonsF≥tFNFsqrt{s}FOFfFXZF~γ’FwπtνF
tνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 2

57 }γ≥rcνFηorFχowTsc≥χγFμr≥vπtyFsπμn≥turγsFπnFψuχtπTργtFηπn≥χFst≥tγsFwπtνFtνγFj~uj}FΓγtγctorF≥tFNF
sqrt{s}faFOF~γ’UFJournaloofoHighoEnergyoPhysicsSF2015SFYWX]SFX 5.4 2

56 ˇ�FχγptonFψ≥ssFΓγtγrψπn≥tπonF≥tFtnm{UFNuclearoPhysics,oSectionoB,oProceedingsoSupplementsSF2011SF
YXaSFX]]TX]b 2

55 {γcγntFrγsuχtsFηroψFtνγFtnm{FΓγtγctorUFChineseoPhysicsoCSF2010SFZ[SF^]WT^]] 2.2 2

54 ~≥uFψ≥ssFψγ≥surγψγntF≥tFtnm{UFNuclearoPhysics,oSectionoB,oProceedingsoSupplementsSF2008SF
XaXTXaYSFZXXTZXZ 2

53 vγ≥surγψγntFoηFtνγFNtovγrχπnγ{t}OFproΓuctπonFcrossTsγctπonFusπnμFNγψuFOFγvγntsFwπtνFNbOTt≥μμγΓFργtsF
πnFNppOFcoχχπsπonsF≥tFNsqrt{s}f_OF≥nΓFaF~γ’FwπtνFtνγFj~uj}FΓγtγctorF2014SF_[SFX 2

52 }γ≥rcνFηorFnγwFpνγnoψγn≥FπnFηπn≥χFst≥tγsFwπtνF≥nFγnγrμγtπcFργtF≥nΓFχ≥rμγFψπssπnμFtr≥nsvγrsγF
ψoψγntuψFπnFppFcoχχπsπonsF≥tFNsqrt{s}fa~O~γ’FwπtνFtνγFj~uj}FΓγtγctorF2015SF_]SFX 2

51
}γ≥rcνFηorF{Tp≥rπtyTvπoχ≥tπnμFsupγrsyψψγtryFπnF≥Fηπn≥χFst≥tγFcont≥πnπnμFχγptonsF≥nΓFψ≥nyFργtsFwπtνF
tνγFj~uj}FγxpγrπψγntFusπnμFNsqrt{s}FfFXZνboxF{F~γ’}OFprotonâ��protonFcoχχπsπonFΓ≥t≥UFEuropeano
PhysicaloJournaloCSF2021SFaXSFX

4.2 2

50
}γ≥rcνFηorFΓ≥rτFψ≥ttγrFπnFγvγntsFwπtνFψπssπnμFtr≥nsvγrsγFψoψγntuψF≥nΓF≥FqπμμsFbosonFΓγc≥yπnμF
πntoFtwoFpνotonsFπnFppFcoχχπsπonsF≥tFNFsqrt{s}FOFfFXZF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHigho
EnergyoPhysicsSF2021SFYWYXSFX

5.4 2

49 vγ≥surγψγntFoηFtνγFπncχusπvγFπsoχ≥tγΓTpνotonFcrossFsγctπonFπnFppFcoχχπsπonsF≥tFNFsqrt{s}FOFfFXZF~γ’F
usπnμFZ^Fηbâ��XFoηFj~uj}FΓ≥t≥UFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 2

48
vγ≥surγψγntsFoηFπncχusπvγF≥nΓFΓπηηγrγntπ≥χFcrossTsγctπonsFoηFcoψbπnγΓFNFtovγrχπnγ{t}μ≥ψψ≥FOF≥nΓF
t–˛‡FproΓuctπonFπnFtνγFγ˛…Fcν≥nnγχF≥tFXZF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysics
SF2020SFYWYWSFX

5.4 2

47 vγ≥surγψγntFoηFπsoχ≥tγΓTpνotonFpχusFtwoTργtFproΓuctπonFπnFppFcoχχπsπonsF≥tFNFsqrt{s}FOFfFXZF~γ’FwπtνF
tνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 2

46 xptπψπs≥tπonFoηFχ≥rμγTr≥ΓπusFργtFrγconstructπonFηorFtνγFj~uj}FΓγtγctorFπnFXZF~γ’Fprotonâ��protonF
coχχπsπonsUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 2

(2021-2015)
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45 }γ≥rcνFηorFsupγrsyψψγtryFπnFγvγntsFwπtνFηourForFψorγFcν≥rμγΓFχγptonsFπnFXZbFηbâ��XFoηFNFsqrt{s}FOFfF
XZF~γ’FppFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX 5.4 2

44 vγ≥surγψγntFoηFZZFproΓuctπonFπnFtνγFâ��â�� ˛‰ ˛‰Fηπn≥χFst≥tγFwπtνFtνγFj~uj}FΓγtγctorFπnFppFcoχχπsπonsF≥tFNF
sqrt{s}FOFfFXZF~γ’UFJournaloofoHighoEnergyoPhysicsSF2019SFYWXbSFX 5.4 2

43 vγ≥surγψγntFoηFN–ü{pψF}OTbosonF≥nΓFZTbosonFproΓuctπonFcrossTsγctπonsFπnFppFcoχχπsπonsF≥tF
Nsqrt{s}fYU_^OF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2019SF_bSFX 4.2 2

42 vγ≥surγψγntFoηF˛�γγNsVˇ�OFwπtνFtnm{FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2018SFYWXaSFX 5.4 2

41
vγ≥surγψγntsFoηFtopTqu≥rτFp≥πrFsπnμχγTF≥nΓFΓoubχγTΓπηηγrγntπ≥χFcrossTsγctπonsFπnFtνγF≥χχTν≥ΓronπcF
cν≥nnγχFπnFppFcoχχπsπonsF≥tFNFsqrt{ψ≥tνrψ{s}}FOFfFXZF~γ’FusπnμFtνγFj~uj}FΓγtγctorUFJournaloofoHigho
EnergyoPhysicsSF2021SFYWYXSFX

5.4 2

40 jFsγ≥rcνFηorF≥nFγxcπtγΓFψuonFΓγc≥yπnμFtoF≥FψuonF≥nΓFtwoFργtsFπnppcoχχπsπonsF≥tF
Jsqrt{s}dfdad{rψ{~γ’}}JFwπtνFtνγFj~uj}FΓγtγctorUFNewoJournaloofoPhysicsSF2016SFXaSFW_ZWYX 2.9 1

39
qπμνT≥ccur≥cyFψγ≥surγψγntFoηFpνotonFposπtπonFπnF≥FχπquπΓFτryptonFc≥χorπψγtγrUFNuclearoInstrumentso
andoMethodsoinoPhysicsoResearch,oSectionoA:oAccelerators,oSpectrometers,oDetectorsoandoAssociatedo
EquipmentSF1998SF[XbSF^WYT^Wa

1.2 1

38 }γ≥rcνFηorFproΓuctπonFoηFN––V–ZOFrγson≥ncγsFΓγc≥yπnμFtoF≥FχγptonSFnγutrπnoF≥nΓFργtsFπnFNppOF
coχχπsπonsF≥tFNsqrt{s}faOF~γ’FwπtνFtνγFj~uj}FΓγtγctorF2015SF_]SFX 1

37 vγ≥surγψγntFoηFtνγFcν≥rμγF≥syψψγtryFπnFtopTqu≥rτFp≥πrFproΓuctπonFπnFtνγFχγptonTpχusTργtsFηπn≥χF
st≥tγFπnFppFcoχχπsπonFΓ≥t≥F≥tFNsqrt{s}faSψ≥tνrψF~γ’{}OFwπtνFtνγFj~uj}FΓγtγctorF2016SF_^SFX 1

36 vγ≥surγψγntFoηFtνγF–TbosonFψ≥ssFπnFppFcoχχπsπonsF≥tFNsqrt{s}f_SFνboxF{~γ’}OFwπtνFtνγFj~uj}F
ΓγtγctorF2018SF_aSFX 1

35 }γ≥rcνFηorFΓoubχyFcν≥rμγΓFqπμμsFbosonFproΓuctπonFπnFψuχtπTχγptonFηπn≥χFst≥tγsFwπtνFtνγFj~uj}F
ΓγtγctorFusπnμFprotonâ��protonFcoχχπsπonsF≥tFNsqrt{s}fXZStγxtF{~γ’}OF2018SF_aSFX 1

34 }γ≥rcνFηorFtopFsqu≥rτsFπnFγvγntsFwπtνF≥FqπμμsForFZFbosonFusπnμFXZbFηbNü{TX}OFoηFppFcoχχπsπonFΓ≥t≥F≥tF
Nsqrt{s}fXZOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2020SFaWSFX 4.2 1

33 }γ≥rcνFηorFνγ≥vyFrγson≥ncγsFΓγc≥yπnμFπntoF≥F–ForFZFbosonF≥nΓF≥FqπμμsFbosonFπnFηπn≥χFst≥tγsFwπtνF
χγptonsF≥nΓFbTργtsFπnFZ^Fηbâ��XFoηFNFsqrt{s}fXZFOF~γ’FppFcoχχπsπonsFwπtνFtνγFj~uj}FΓγtγctorF2018SFYWXaSFX 1

32 vγ≥surγψγntFoηFΓπηηγrγntπ≥χFcrossFsγctπonsFηorFsπnμχγFΓπηηr≥ctπvγFΓπssocπ≥tπonFπnFNFsqrt{s}FOFfFaF~γ’FppF
coχχπsπonsFusπnμFtνγFj~uj}FjuojFspγctroψγtγrUFJournaloofoHighoEnergyoPhysicsSF2020SFYWYWSFX 5.4 1

31
}γ≥rcνFηorFqπμμsFbosonFproΓuctπonFπnF≥ssocπ≥tπonFwπtνF≥FνπμνTγnγrμyFpνotonFvπ≥FvγctorTbosonF
ηusπonFwπtνFΓγc≥yFπntoFbottoψFqu≥rτFp≥πrsF≥tFNFsqrt{s}FOFfFXZF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFJournaloofo
HighoEnergyoPhysicsSF2021SFYWYXSFX

5.4 1

30
mγtγrψπn≥tπonFoηFtνγFp≥rtonFΓπstrπbutπonFηunctπonsFoηFtνγFprotonFηroψFj~uj}Fψγ≥surγψγntsFoηF
Γπηηγrγntπ≥χF–´–F≥nΓFZFbosonFproΓuctπonFπnF≥ssocπ≥tπonFwπtνFργtsUFJournaloofoHighoEnergyoPhysicsSF2021
SFYWYXSFX

5.4 1

29 jFsγ≥rcνFηorFtνγFΓγc≥ysFoηFstoppγΓFχonμTχπvγΓFp≥rtπcχγsF≥tFNFsqrt{ψ≥tνrψ{s}}FOFfFXZF~γ’FwπtνFtνγF
j~uj}FΓγtγctorUFJournaloofoHighoEnergyoPhysicsSF2021SFYWYXSFX 5.4 1

28 vγ≥surγψγntFoηFsπnμχγFtopTqu≥rτFproΓuctπonFπnF≥ssocπ≥tπonFwπtνF≥F–FbosonFπnFtνγFsπnμχγTχγptonF
cν≥nnγχF≥tFNsqrt{s}FfFaStγxtF{~γ’}OFwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicaloJournaloCSF2021SFaXSFX 4.2 1
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27
vγ≥surγψγntsFoηFtνγFπncχusπvγF≥nΓFΓπηηγrγntπ≥χFproΓuctπonFcrossFsγctπonsFoηF≥FtopTqu≥rτâ��≥ntπqu≥rτF
p≥πrFπnF≥ssocπ≥tπonFwπtνF≥FZFbosonF≥tFNsqrt{s}FfFXZOF~γ’FwπtνFtνγFj~uj}FΓγtγctorUFEuropeanoPhysicalo
JournaloCSF2021SFaXSFX

4.2 1
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