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zeℓr≥ηEΣχrEdℓrνEρℓtterEψrχdu≥edEθτEℓssχ≥θℓtθχτEwθtηEℓEztℓτdℓrdEtχdeπEoθγγsE−χsχτEde≥ℓyθτγEθτtχE
−SquℓrνsEusθτγEtηeEΣuππEyuτEXEdℓtℓsetEΣrχρEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2021RE
XVXWREW

5.4 0

517 teℓsureρeτtEχΣEtηeEψrχdu≥tθχτE≥rχssEse≥tθχτEχΣEψℓθrsEχΣEθsχπℓtedEψηχtχτsEθτEψψE≥χππθsθχτsEℓtEWYE{e~E
wθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2021REXVXWREW 5.4 0

516 teℓsureρeτtEχΣE−rℓτ≥ηθτγEΣrℓ≥tθχτsEχΣEqUˇ�EℓτdEˇ�MY]_]NEde≥ℓysEtχE˛£PEℓτdEIIEχverπθτe{zθγρℓ}EIIâ��TE
JournalpofpHighpEnergypPhysicsRE2021REXVXWREW 5.4

515
zeℓr≥ηEΣχrEexχtθ≥Ede≥ℓysEχΣEtηeEoθγγsE−χsχτEθτtχEπχτγSπθvedEψℓrtθ≥πesEθτEψψE≥χππθsθχτsEℓtEIIEsqrt{s}EIIE
dEWYE{e~EusθτγEdθsψπℓ≥edEvertθ≥esEθτEtηeEh{shzEθττerEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2021RE
XVXWREW

5.4 0

AlexeytZhemchugov
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514
zeℓr≥ηEΣχrE≥ηℓrγθτχâ��τeutrℓπθτχEψℓθrEψrχdu≥tθχτEθτEΣθτℓπEstℓtesEwθtηEtηreeEπeψtχτsEℓτdEρθssθτγE
trℓτsverseEρχρeτtuρEθτEIIsqrt{s}EdEWYII´ {e~EψψE≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEEuropeanp
PhysicalpJournalpCRE2021RE_WREW

4.2 1

513 jχτΣθγurℓtθχτEℓτdEψerΣχrρℓτ≥eEχΣEtηeEh{shzE−SμetEtrθγγersEθτEyuτEXTEEuropeanpPhysicalpJournalpCRE
2021RE_WREW 4.2 1

512
teℓsureρeτtEχΣE−SquℓrνEΣrℓγρeτtℓtθχτEψrχψertθesEθτEμetsEusθτγEtηeEde≥ℓyEi´–ESeEqUˇ�r´–EθτEψψE
≥χππθsθχτsEℓtEIIEsqrt{s}EIIEdEWYE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2021RE
XVXWREW

5.4 0

511
zeℓr≥ηEΣχrEτewEψηeτχρeτℓEθτEΣθτℓπEstℓtesEwθtηEπℓrγeEμetEρuπtθψπθ≥θtθesEℓτdEρθssθτγEtrℓτsverseE
ρχρeτtuρEusθτγEMEsqrt{s}ENEdEWYE{e~EψrχtχτSψrχtχτE≥χππθsθχτsEre≥χrdedE−yEh{shzEθτEyuτEXEχΣEtηeE
sojTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW

5.4 7

510 teℓsureρeτtEχΣEtηeEℓ−sχπuteE−rℓτ≥ηθτγEΣrℓ≥tθχτEχΣEtηeEθτ≥πusθveEde≥ℓyEMsℓρ−dℓE_≥±PErθγηtℓrrχwE
r_z±V’NTEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 0

509 oθγγsE−χsχτEψrχdu≥tθχτE≥rχssSse≥tθχτEρeℓsureρeτtsEℓτdEtηeθrElm{EθτterψretℓtθχτEθτEtηeEMZeππENE
de≥ℓyE≥ηℓττeπEℓtEMsqrt{s}dNWYE{e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 12

508 zeℓr≥ηEΣχrEψℓθrsEχΣEs≥ℓπℓrEπeψtχquℓrνsEde≥ℓyθτγEθτtχEquℓrνsEℓτdEeπe≥trχτsEχrEρuχτsEθτEMEsqrt{s}ENEdEWYE
{e~EψψE≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 8

507
yℓdθℓtθχτEηℓrdτessEχΣEnℓhsaEjrEℓτdEzθEseτsχrsEθrrℓdθℓtedE−yEeπe≥trχτE−eℓρTENuclearpInstrumentspandp
MethodspinpPhysicspResearch,pSectionpA:pAccelerators,pSpectrometers,pDetectorspandpAssociatedp
EquipmentRE2020RE9^[REW]ZXVZ

1.2 2

506 yℓdθℓtθχτEηℓrdτessEχΣEnℓhsajrEℓτdEzθEseτsχrsEθrrℓdθℓtedE−yEXWEte~Eeπe≥trχτE−eℓρTEJournalpofp
InstrumentationRE2020REW[REjV]VVYSjV]VVY 1

505 ~θsuℓπθzℓtθχτEχΣErℓdθχtrℓ≥ersEΣχrEzwlj{EθρℓγθτγEusθτγEℓE{θρeψθxEdete≥tχrEwθtηEℓE≥χdedEℓψertureTE
JournalpofpInstrumentationRE2020REW[REwV]VX_SwV]VX_ 1 0

504 zeℓr≥ηEΣχrEsquℓrνsEℓτdEγπuθτχsEθτEΣθτℓπEstℓtesEwθtηEsℓρeSsθγτEπeψtχτsEℓτdEμetsEusθτγEWY9EΣ−â��WEχΣEdℓtℓE
≥χππe≥tedEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 8

503
zeℓr≥ηEΣχrEdθμetEresχτℓτ≥esEθτEeveτtsEwθtηEℓτEθsχπℓtedE≥ηℓrγedEπeψtχτEusθτγEMEsqrt{s}ENEdEWYE{e~E
ψrχtχτSψrχtχτE≥χππθsθχτEdℓtℓE≥χππe≥tedE−yEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2020RE
XVXVREW

5.4 3

502 teℓsureρeτtEχΣEtηeE”MSeEâ��Pâ��â��N˛‡Eψrχdu≥tθχτE≥rχssSse≥tθχτEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}ENEdEWYE{e~EwθtηE
tηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 2

501 teℓsureρeτtEχΣEπχτγSrℓτγeEtwχSψℓrtθ≥πeEℓzθρutηℓπE≥χrreπℓtθχτsEθτE”S−χsχτEtℓγγedEψψE≥χππθsθχτsEℓtE
Msqrt{s}d_NEℓτdEWYE{e~TEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 3

500 {rℓτsverseEρχρeτtuρEℓτdEψrχ≥essEdeψeτdeτtEℓzθρutηℓπEℓτθsχtrχψθesEθτEMsqrt{s_{ρℓtηrρE
{uu}}}d_TW]NE{e~EψPw−E≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 7

499 werΣχrρℓτ≥eEχΣEeπe≥trχτEℓτdEψηχtχτEtrθγγersEθτEh{shzEdurθτγEsojEyuτEXTEEuropeanpPhysicalpJournalp
CRE2020RE_VREW 4.2 30

498
zeℓr≥ηEΣχrEeπe≥trχweℓνEψrχdu≥tθχτEχΣE≥ηℓrγθτχsEℓτdEsπeψtχτsEde≥ℓyθτγEθτtχEΣθτℓπEstℓtesEwθtηEtwχE
πeψtχτsEℓτdEρθssθτγEtrℓτsverseEρχρeτtuρEθτEMsqrt{s}dWYNEMtextE{{e~}NEψψE≥χππθsθχτsEusθτγEtηeEh{shzE
dete≥tχrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW

4.2 50

497 zeℓr≥ηEΣχrEtχψEsquℓrνsEθτEeveτtsEwθtηEℓEoθγγsEχrE”E−χsχτEusθτγEWY9EΣ−M±{SW}NEχΣEψψE≥χππθsθχτEdℓtℓEℓtE
Msqrt{s}dWYNE{e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 1
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496 lvθdeτ≥eEΣχrEMt−ℓr{t}t−ℓr{t}NEψrχdu≥tθχτEθτEtηeEρuπtθπeψtχτEΣθτℓπEstℓteEθτEψrχtχτâ��ψrχtχτE≥χππθsθχτsEℓtE
Msqrt{s}dWYNEMtextE{{e~}NEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 8

495 zeℓr≥ηEΣχrEηeℓvyEdθ−χsχτEresχτℓτ≥esEθτEseρθπeψtχτθ≥EΣθτℓπEstℓtesEθτEψψE≥χππθsθχτsEℓtEMsqrt{s}dWYNE{e~E
wθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 4

494
zeℓr≥ηEΣχrEπθγηtEπχτγSπθvedEτeutrℓπEψℓrtθ≥πesEψrχdu≥edEθτEψψE≥χππθsθχτsEℓtEMsqrt{s}EdEWY~ρℓtηrρE{{e~}NE
ℓτdEde≥ℓyθτγEθτtχE≥χππθρℓtedEπeψtχτsEχrEπθγηtEηℓdrχτsEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalp
JournalpCRE2020RE_VREW

4.2 8

493
zeℓr≥ηEΣχrEℓEs≥ℓπℓrEψℓrtτerEχΣEtηeEtχψEquℓrνEθτEtηeEℓππSηℓdrχτθ≥EMt{−ℓr{t}}NEψπusEρθssθτγEtrℓτsverseE
ρχρeτtuρEΣθτℓπEstℓteEℓtEMsqrt{s}dWYNE{e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE
2020RE_VREW

4.2 17

492 hπθγτρeτtEχΣEtηeEh{shzEpττerEkete≥tχrEθτEyuτEXTEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 4

491 pτvestθγℓtθχτEχΣEtηeErℓdθℓtθχτEηℓrdτessEχΣEnℓhsajrEseρθ≥χτdu≥tχrEdete≥tχrsEθrrℓdθℓtedEwθtηEΣℓstE
τeutrχτsEℓtEtηeEreℓ≥tχrEpiySXTEJournalpofpPhysics:pConferencepSeriesRE2020REW]9VREVWXVZX 0.3

490 keterρθτℓtθχτEχΣEμetE≥ℓπθ−rℓtθχτEℓτdEeτerγyEresχπutθχτEθτEψrχtχτâ��ψrχtχτE≥χππθsθχτsEℓtEMsqrt{s}EdE
_~η−χxE{{e~}NEusθτγEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 3

489 teℓsureρeτtEχΣEqUˇ�Eψrχdu≥tθχτEθτEℓssχ≥θℓtθχτEwθtηEℓE‘´–E−χsχτEwθtηEψψEdℓtℓEℓtE_E{e~TEJournalpofp
HighpEnergypPhysicsRE2020REXVXVREW 5.4 4

488 zeℓr≥ηEΣχrEτewEresχτℓτ≥esEθτEρℓssEdθstrθ−utθχτsEχΣEμetEψℓθrsEusθτγEWY9EΣ−â��WEχΣEψψE≥χππθsθχτsEℓtEME
sqrt{ρℓtηrρ{s}}ENEdEWYE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 20

487 zeℓr≥ηEΣχrEMEtχverπθτe{t}ENEresχτℓτ≥esEθτEΣuππyEηℓdrχτθ≥EΣθτℓπEstℓtesEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}ENEdEWYE
{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 6

486 ye≥χτstru≥tθχτEℓτdEθdeτtθΣθ≥ℓtθχτEχΣE−χχstedEdθSˇ�EsysteρsEθτEℓEseℓr≥ηEΣχrEoθγγsE−χsχτEψℓθrsEusθτγEWYE
{e~EψrχtχτSψrχtχτE≥χππθsθχτEdℓtℓEθτEh{shzTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 3

485
teℓsureρeτtsEχΣEθτ≥πusθveEℓτdEdθΣΣereτtθℓπE≥rχssSse≥tθχτsEχΣE≥χρ−θτedEMEtχverπθτe{t}γℓρρℓENEℓτdE
t‘˛‡Eψrχdu≥tθχτEθτEtηeEe˛…E≥ηℓττeπEℓtEWYE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysics
RE2020REXVXVREW

5.4 2

484 werΣχrρℓτ≥eEχΣEtηeEρθssθτγEtrℓτsverseEρχρeτtuρEtrθγγersEΣχrEtηeEh{shzEdete≥tχrEdurθτγEyuτSXE
dℓtℓEtℓνθτγTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 8

483 zeℓr≥ηEΣχrEτewEτχτSresχτℓτtEψηeτχρeτℓEθτEηθγηSρℓssEdθπeψtχτEΣθτℓπEstℓtesEwθtηEtηeEh{shzE
dete≥tχrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 9

482 teℓsureρeτtsEχΣEtηeEoθγγsE−χsχτEθτ≥πusθveEℓτdEdθΣΣereτtθℓπEΣθdu≥θℓπE≥rχssEse≥tθχτsEθτEtηeEZMeππENE
de≥ℓyE≥ηℓττeπEℓtEMsqrt{s}NEdEWYE{e~TEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 9

481 mπu≥tuℓtθχτsEχΣEℓτθsχtrχψθ≥EΣπχwEθτEw−Pw−E≥χππθsθχτsEℓtEMEsqrt{{ρℓtηrρ{s}}_{ρℓtηrρ{uu}}}ENEdE[TVXE
{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 13

480
zeℓr≥ηEΣχrEdθre≥tEψrχdu≥tθχτEχΣEeπe≥trχweℓνθτχsEθτEΣθτℓπEstℓtesEwθtηEχτeEπeψtχτREρθssθτγEtrℓτsverseE
ρχρeτtuρEℓτdEℓEoθγγsE−χsχτEde≥ℓyθτγEθτtχEtwχE−SμetsEθτEMψψNE≥χππθsθχτsEℓtEMsqrt{s}dWYNE{e~EwθtηE
tηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW

4.2 13

479 teℓsureρeτtEχΣEdθΣΣereτtθℓπE≥rχssEse≥tθχτsEΣχrEsθτγπeEdθΣΣrℓ≥tθveEdθssχ≥θℓtθχτEθτEMEsqrt{s}ENEdE_E{e~EψψE
≥χππθsθχτsEusθτγEtηeEh{shzEhsmhEsψe≥trχρeterTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 1
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478 teℓsureρeτtEχΣEθsχπℓtedSψηχtχτEψπusEtwχSμetEψrχdu≥tθχτEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}ENEdEWYE{e~EwθtηE
tηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 2

477
teℓsureρeτtsEχΣEtηeEψrχdu≥tθχτE≥rχssSse≥tθχτEΣχrEℓE”E−χsχτEθτEℓssχ≥θℓtθχτEwθtηE−SμetsEθτE
ψrχtχτSψrχtχτE≥χππθsθχτsEℓtEMEsqrt{s}ENEdEWYE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergyp
PhysicsRE2020REXVXVREW

5.4 5

476
zeℓr≥ηEΣχrEtηeEooESeEME−χverπθτe{−}−χverπθτe{−}ENEψrχ≥essEvθℓEve≥tχrS−χsχτEΣusθχτEψrχdu≥tθχτEusθτγE
ψrχtχτSψrχtχτE≥χππθsθχτsEℓtEMEsqrt{s}ENEdEWYE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergyp
PhysicsRE2020REXVXVREW

5.4 5

475 v−servℓtθχτEχΣEtηeEℓssχ≥θℓtedEψrχdu≥tθχτEχΣEℓEtχψEquℓrνEℓτdEℓE”E−χsχτEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}ENdE
WYE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW 5.4 5

474 teℓsureρeτtEχΣEtηeEtrℓτsverseEρχρeτtuρEdθstrθ−utθχτEχΣEkreππâ��“ℓτEπeψtχτEψℓθrsEθτEψrχtχτâ��ψrχtχτE
≥χππθsθχτsEℓtEMsqrt{s}dWYRN{e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 7

473
zeℓr≥ηEΣχrEdθre≥tEψrχdu≥tθχτEχΣEeπe≥trχweℓνθτχsEθτEΣθτℓπEstℓtesEwθtηEρθssθτγEtrℓτsverseEρχρeτtuρE
ℓτdEℓEoθγγsE−χsχτEde≥ℓyθτγEθτtχEψηχtχτsEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}ENEdEWYE{e~EwθtηEtηeEh{shzE
dete≥tχrTEJournalpofpHighpEnergypPhysicsRE2020REXVXVREW

5.4 1

472 v−servℓtθχτEχΣE’MXY^VNEℓτdEseℓr≥ηEΣχrE’MXWXVNEθτEMqUψsθErθγηtℓrrχwEγℓρρℓEr{−ℓr{r}}EetℓELNTEEuropeanp
PhysicalpJournalpCRE2020RE_VREW 4.2 4

471 teℓsureρeτtsEχΣEtχψSquℓrνEψℓθrEsψθτE≥χrreπℓtθχτsEθτEtηeEMeρuENE≥ηℓττeπEℓtEMsqrt{s}EdEWYNE{e~EusθτγE
ψψE≥χππθsθχτsEθτEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2020RE_VREW 4.2 8

470 teℓsureρeτtEχΣEtηeE≥rχssSse≥tθχτEℓτdE≥ηℓrγeEℓsyρρetryEχΣE‘E−χsχτsEψrχdu≥edEθτEψrχtχτâ��ψrχtχτE
≥χππθsθχτsEℓtEMsqrt{s}d_~textE{{e~}NEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2019RE^9REW 4.2 11

469
teℓsureρeτtEχΣEμetSsu−stru≥tureEχ−servℓ−πesEθτEtχψEquℓrνRE‘E−χsχτEℓτdEπθγηtEμetEψrχdu≥tθχτEθτE
ψrχtχτSψrχtχτE≥χππθsθχτsEℓtEMEsqrt{s}ENEdEWYE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergyp
PhysicsRE2019REXVW9REW

5.4 8

468 lπe≥trχτEre≥χτstru≥tθχτEℓτdEθdeτtθΣθ≥ℓtθχτEθτEtηeEh{shzEexψerθρeτtEusθτγEtηeEXVW[EℓτdEXVW]EsojE
ψrχtχτâ��ψrχtχτE≥χππθsθχτEdℓtℓEℓtEMsqrt{s}EdEWYNEMtextE{{e~}NTEEuropeanpPhysicalpJournalpCRE2019RE^9REW 4.2 37

467 teℓsureρeτtEχΣEdθstrθ−utθχτsEseτsθtθveEtχEtηeEuτderπyθτγEeveτtEθτEθτ≥πusθveE”E−χsχτEψrχdu≥tθχτEθτE
ψψE≥χππθsθχτsEℓtEMsqrt{s}NEdEWYE{e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2019RE^9REW 4.2 2

466
zeℓr≥ηesEΣχrEs≥ℓπℓrEπeψtχquℓrνsEℓτdEdθΣΣereτtθℓπE≥rχssSse≥tθχτEρeℓsureρeτtsEθτEdθπeψtχτâ��dθμetE
eveτtsEθτEψrχtχτâ��ψrχtχτE≥χππθsθχτsEℓtEℓE≥eτtreSχΣSρℓssEeτerγyEχΣEMvℓrve≥{sqrt{s}}NEdEWYE{e~EwθtηEtηeE
h{shzEexψerθρeτtTEEuropeanpPhysicalpJournalpCRE2019RE^9REW

4.2 15

465 zeℓr≥ηEΣχrEsθτγπeEψrχdu≥tθχτEχΣEve≥tχrSπθνeEquℓrνsEde≥ℓyθτγEθτtχE‘−EθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}ENEdEWYE
{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2019REXVW9REW 5.4 14

464 zeℓr≥ηEΣχrEtχψSquℓrνEde≥ℓysEtESeEoqEwθtηEY]EΣ−â��WEχΣEψψE≥χππθsθχτEdℓtℓEℓtEMEsqrt{s}ENEdEWYE{e~EwθtηEtηeE
h{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2019REXVW9REW 5.4 13

463
teℓsureρeτtEχΣE~oREMEρℓtηrρ{o}tχEρℓtηrρ{−}χverπθτe{ρℓtηrρ{−}}ENEψrχdu≥tθχτEℓsEℓEΣuτ≥tθχτEχΣE
tηeEve≥tχrS−χsχτEtrℓτsverseEρχρeτtuρEθτEWYE{e~EψψE≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEJournalpofp
HighpEnergypPhysicsRE2019REXVW9REW

5.4 8

462 teℓsureρeτtsEχΣE‘EℓτdE”E−χsχτEψrχdu≥tθχτEθτEψψE≥χππθsθχτsEℓtEMsqrt{s}d[TVXNE{e~EwθtηEtηeEh{shzE
dete≥tχrTEEuropeanpPhysicalpJournalpCRE2019RE^9REW 4.2 12

461 werΣχrρℓτ≥eEχΣEtχψSquℓrνEℓτdEMvℓrve≥{‘}NS−χsχτEtℓγγθτγEwθtηEh{shzEθτEyuτEXEχΣEtηeEsojTEEuropeanp
PhysicalpJournalpCRE2019RE^9REW 4.2 19

(2019-2020)
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460 teℓsureρeτtsEχΣEθτ≥πusθveEℓτdEdθΣΣereτtθℓπEΣθdu≥θℓπE≥rχssSse≥tθχτsEχΣEMt−ℓr{t}γℓρρℓENEψrχdu≥tθχτEθτE
πeψtχτθ≥EΣθτℓπEstℓtesEℓtEMsqrt{s}dWY~textE{{e~}NEθτEh{shzTEEuropeanpPhysicalpJournalpCRE2019RE^9REW 4.2 7

459 lπe≥trχτEℓτdEψηχtχτEeτerγyE≥ℓπθ−rℓtθχτEwθtηEtηeEh{shzEdete≥tχrEusθτγEXVW[â��XVW]EsojE
ψrχtχτSψrχtχτE≥χππθsθχτEdℓtℓTEJournalpofpInstrumentationRE2019REWZREwVYVW^SwVYVW^ 1 25

458 zeℓr≥ηEΣχrEdχu−πyE≥ηℓrγedEs≥ℓπℓrE−χsχτsEde≥ℓyθτγEθτtχEsℓρeSsθγτE−χsχτEψℓθrsEwθtηEtηeEh{shzE
dete≥tχrTEEuropeanpPhysicalpJournalpCRE2019RE^9RE[_ 4.2 20

457
zeℓr≥ηEΣχrEηeℓvyEtℓμχrℓτℓEχrEkθrℓ≥EτeutrθτχsEℓτdErθγηtSηℓτdedE‘EγℓuγeE−χsχτsEθτEΣθτℓπEstℓtesEwθtηE
twχE≥ηℓrγedEπeψtχτsEℓτdEtwχEμetsEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighp
EnergypPhysicsRE2019REXVW9REW

5.4 21

456 pτEsθtuE≥ℓπθ−rℓtθχτEχΣEπℓrγeSrℓdθusEμetEeτerγyEℓτdEρℓssEθτEWYE{e~Eψrχtχτâ��ψrχtχτE≥χππθsθχτsEwθtηEtηeE
h{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2019RE^9REW 4.2 16

455 teℓsureρeτtEχΣEtηeEψηχtχτEθdeτtθΣθ≥ℓtθχτEeΣΣθ≥θeτ≥θesEwθtηEtηeEh{shzEdete≥tχrEusθτγEsojEyuτEXE
dℓtℓE≥χππe≥tedEθτEXVW[EℓτdEXVW]TEEuropeanpPhysicalpJournalpCRE2019RE^9REW 4.2 26

454 teℓsureρeτtEχΣEtηeErℓtθχEχΣE≥rχssEse≥tθχτsEΣχrEθτ≥πusθveEθsχπℓtedSψηχtχτEψrχdu≥tθχτEθτEψψE≥χππθsθχτsE
ℓtEMEsqrt{s}ENEdEWYEℓτdE_E{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2019REXVW9REW 5.4 5

453 teℓsureρeτtEχΣEtηeEtχψEquℓrνEρℓssEθτEtηeEMt−ℓr{t}rθγηtℓrrχwENEπeψtχτPμetsE≥ηℓττeπEΣrχρEMsqrt{s}d_NE
{e~Eh{shzEdℓtℓEℓτdE≥χρ−θτℓtθχτEwθtηEψrevθχusEresuπtsTEEuropeanpPhysicalpJournalpCRE2019RE^9REW 4.2 24

452
zeℓr≥ηEΣχrEψℓθrEψrχdu≥tθχτEχΣEoθγγsE−χsχτsEθτEtηeEME−χverπθτe{−}−χverπθτe{−}ENEΣθτℓπEstℓteEusθτγE
ψrχtχτSψrχtχτE≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergyp
PhysicsRE2019REXVW9REW

5.4 31

451 jχτstrℓθτtsEχτEρedθℓtχrS−ℓsedEdℓrνEρℓtterEℓτdEs≥ℓπℓrEdℓrνEeτerγyEρχdeπsEusθτγEMEsqrt{s}ENEdEWYE{e~E
ψψE≥χππθsθχτEdℓtℓE≥χππe≥tedE−yEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2019REXVW9REW 5.4 31

450 zeℓr≥ηEΣχrEπχτγSπθvedEτeutrℓπEψℓrtθ≥πesEθτEψψE≥χππθsθχτsEℓtEM{sqrt{s}}EdEWY~{textE{E{e~}}NEtηℓtEde≥ℓyEθτtχE
dθsψπℓ≥edEηℓdrχτθ≥EμetsEθτEtηeEh{shzE≥ℓπχrθρeterTEEuropeanpPhysicalpJournalpCRE2019RE^9REW 4.2 18

449 zeℓr≥ηEΣχrEoθγγsE−χsχτEψℓθrEψrχdu≥tθχτEθτEtηeE‘‘MON‘‘MONEde≥ℓyE≥ηℓττeπEusθτγEh{shzEdℓtℓE
re≥χrdedEℓtEMEsqrt{ρℓtηrρ{s}}ENEdEWYE{e~TEJournalpofpHighpEnergypPhysicsRE2019REXVW9REW 5.4 12

448 werΣχrρℓτ≥eEℓτdEtχπθˆ¤reErℓdθusEρeℓsureρeτtsEusθτγEℓE≥χρψℓ≥tEψrχtχtyψeEχΣEsuρθjℓπEθτEℓτE
eπe≥trχτEtestE−eℓρTEEuropeanpPhysicalpJournalpCRE2019RE^9REW 4.2 4

447 zeℓr≥ηEΣχrEπℓrγeEρθssθτγEtrℓτsverseEρχρeτtuρEθτEℓssχ≥θℓtθχτEwθtηEχτeEtχψSquℓrνEθτEψrχtχτSψrχtχτE
≥χππθsθχτsEℓtEMEsqrt{s}ENEdEWYE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2019REXVW9REW 5.4 7

446
teℓsureρeτtEχΣEM‘±{ψρE}”NEψrχdu≥tθχτE≥rχssEse≥tθχτsEℓτdEγℓuγeE−χsχτEψχπℓrθsℓtθχτEθτEψψE
≥χππθsθχτsEℓtEMsqrt{s}EdEWY~textE{{e~}NEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2019RE
^9REW

4.2 20

445 zeℓr≥ηesEΣχrEtηθrdSγeτerℓtθχτEs≥ℓπℓrEπeψtχquℓrνsEθτEMEsqrt{s}ENEdEWYE{e~EψψE≥χππθsθχτsEwθtηEtηeEh{shzE
dete≥tχrTEJournalpofpHighpEnergypPhysicsRE2019REXVW9REW 5.4 18

444
zeℓr≥ηEΣχrEs≥ℓπℓrEresχτℓτ≥esEde≥ℓyθτγEθτtχE˛…P˛…â��EθτEeveτtsEwθtηEℓτdEwθtηχutE−StℓγγedEμetsEψrχdu≥edE
θτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergyp
PhysicsRE2019REXVW9REW

5.4 8

443 zeℓr≥ηEΣχrEdθ−χsχτEresχτℓτ≥esEθτEηℓdrχτθ≥EΣθτℓπEstℓtesEθτEWY9EΣ−â��WEχΣEψψE≥χππθsθχτsEℓtEMEsqrt{s}ENEdEWYE
{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2019REXVW9REW 5.4 10

AlexeytZhemchugov
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442 zeℓr≥ηEΣχrEex≥θtedEeπe≥trχτsEsθτγπyEψrχdu≥edEθτEψrχtχτâ��ψrχtχτE≥χππθsθχτsEℓtEIIsqrt{s}E~d~WY~textE
{{e}textE{~}IIEwθtηEtηeEh{shzEexψerθρeτtEℓtEtηeEsojTEEuropeanpPhysicalpJournalpCRE2019RE^9RE 4.2 3

441 pdeτtθΣθ≥ℓtθχτEχΣE−χχstedEoθγγsE−χsχτsEde≥ℓyθτγEθτtχE−SquℓrνEψℓθrsEwθtηEtηeEh{shzEdete≥tχrEℓtE
WY´ IItextE{{e~}IITEEuropeanpPhysicalpJournalpCRE2019RE^9RE 4.2 11

440 teℓsureρeτtEχΣEIIr_z±VIIEℓτdEIIsℓρ−dℓE±VIIEψrχdu≥tθχτEθτEIItE−ℓr{t}IIEdθπeψtχτθ≥EeveτtsEθτEψψE
≥χππθsθχτsEℓtEIIsqrt{s}EdIIE^E{e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2019RE^9REW 4.2 3

439 teℓsureρeτtEχΣEtηeEθτ≥πusθveEθsχπℓtedSψηχtχτE≥rχssEse≥tθχτEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}ENEdEWYE{e~E
usθτγEY]EΣ−â��WEχΣEh{shzEdℓtℓTEJournalpofpHighpEnergypPhysicsRE2019REXVW9REW 5.4 2

438 hEstrℓteγyEΣχrEℓEγeτerℓπEseℓr≥ηEΣχrEτewEψηeτχρeτℓEusθτγEdℓtℓSderθvedEsθγτℓπEreγθχτsEℓτdEθtsE
ℓψψπθ≥ℓtθχτEwθtηθτEtηeEh{shzEexψerθρeτtTEEuropeanpPhysicalpJournalpCRE2019RE^9REW 4.2 14

437 teℓsureρeτtEχΣEtηeEtχψSquℓrνEρℓssEθτEMEtχverπθτe{t}ENEPEWSμetEeveτtsE≥χππe≥tedEwθtηEtηeEh{shzE
dete≥tχrEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}ENEdE_E{e~TEJournalpofpHighpEnergypPhysicsRE2019REXVW9REW 5.4 12

436 teℓsureρeτtEχΣEΣθdu≥θℓπEℓτdEdθΣΣereτtθℓπEM‘±P‘±SNEψrχdu≥tθχτE≥rχssSse≥tθχτsEℓtEMsqrt{s}dWYNE{e~E
wθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2019RE^9REW 4.2 16

435 teℓsureρeτtEχΣE””Eψrχdu≥tθχτEθτEtηeEâ��â�� ˛‰ ˛‰EΣθτℓπEstℓteEwθtηEtηeEh{shzEdete≥tχrEθτEψψE≥χππθsθχτsEℓtEME
sqrt{s}ENEdEWYE{e~TEJournalpofpHighpEnergypPhysicsRE2019REXVW9REW 5.4 2

434 teℓsureρeτtEχΣEM‘±{ψρE}NS−χsχτEℓτdE”S−χsχτEψrχdu≥tθχτE≥rχssSse≥tθχτsEθτEψψE≥χππθsθχτsEℓtE
Msqrt{s}dXT^]NE{e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2019RE^9REW 4.2 2

433
teℓsureρeτtEχΣEtηeEθτ≥πusθveE≥rχssSse≥tθχτEΣχrEtηeEψrχdu≥tθχτEχΣEμetsEθτEℓssχ≥θℓtθχτEwθtηEℓE”E−χsχτE
θτEψrχtχτâ��ψrχtχτE≥χππθsθχτsEℓtE_E{e~EusθτγEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2019RE
^9REW

4.2 4

432
zeℓr≥ηEΣχrEηeℓvyEτeutrℓπEπeψtχτsEθτEde≥ℓysEχΣE‘E−χsχτsEψrχdu≥edEθτEWYE{e~EψψE≥χππθsθχτsEusθτγE
ψrχρψtEℓτdEdθsψπℓ≥edEsθγτℓturesEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2019RE
XVW9REW

5.4 21

431 teℓsureρeτtEχΣEM‘±ψρENE−χsχτEψrχdu≥tθχτEθτEw−Pw−E≥χππθsθχτsEℓtEMsqrt{s_{ρℓtηrρ{uu}}}EdE
[TVX~textE{{e}textE{~}NEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2019RE^9REW 4.2 7

430 h{shzE−SμetEθdeτtθΣθ≥ℓtθχτEψerΣχrρℓτ≥eEℓτdEeΣΣθ≥θeτ≥yEρeℓsureρeτtEwθtηEMt{−ℓr{t}}NEeveτtsEθτEψψE
≥χππθsθχτsEℓtEMsqrt{s}dWYNE{e~TEEuropeanpPhysicalpJournalpCRE2019RE^9REW 4.2 43

429
teℓsureρeτtEχΣEΣπχwEηℓrρχτθ≥sE≥χrreπℓtθχτsEwθtηEρeℓτEtrℓτsverseEρχρeτtuρEθτEπeℓdâ��πeℓdEℓτdE
ψrχtχτâ��πeℓdE≥χππθsθχτsEℓtEMsqrt{s_{ρℓtηrρ{uu}}}EdE[TVX~η−χxE{{e~}NEwθtηEtηeEh{shzEdete≥tχrTE
EuropeanpPhysicalpJournalpCRE2019RE^9REW

4.2 16

428 {χψSquℓrνEψηysθ≥sEℓtEtηeEjspjEeπe≥trχτSψχsθtrχτEπθτeℓrE≥χππθderTEJournalpofpHighpEnergypPhysicsRE2019RE
XVW9REW 5.4 8

427
teℓsureρeτtsEχΣEtχψSquℓrνEψℓθrEdθΣΣereτtθℓπEℓτdEdχu−πeSdθΣΣereτtθℓπE≥rχssSse≥tθχτsEθτEtηeEMeππENPμetsE
≥ηℓττeπEwθtηEψψE≥χππθsθχτsEℓtEMsqrt{s}dWYNE{e~EusθτγEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpC
RE2019RE^9REW

4.2 13

426 zeℓr≥ηEΣχrE−χttχρSsquℓrνEψℓθrEψrχdu≥tθχτEwθtηEtηeEh{shzEdete≥tχrEθτEΣθτℓπEstℓtesE≥χτtℓθτθτγEoθγγsE
−χsχτsRE−SμetsEℓτdEρθssθτγEtrℓτsverseEρχρeτtuρTEJournalpofpHighpEnergypPhysicsRE2019REXVW9REW 5.4 7

425 wrχψertθesEχΣEnℓhsajrS−ℓsedE{θρeψθxEdete≥tχrsTEJournalpofpInstrumentationRE2018REWYRE{VXVV[S{VXVV[ 1 12

(2018-2019)
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424
zeℓr≥ηEΣχrEℓddθtθχτℓπEηeℓvyEτeutrℓπEoθγγsEℓτdEγℓuγeE−χsχτsEθτEtηeEdθtℓuEΣθτℓπEstℓteEψrχdu≥edEθτEY]E
Σ−â��WEχΣEψψE≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE
2018REXVW_REW

5.4 81

423 teℓsureρeτtEχΣEtηeE≥rχssSse≥tθχτEΣχrEψrχdu≥θτγEℓE‘E−χsχτEθτEℓssχ≥θℓtθχτEwθtηEℓEsθτγπeEtχψEquℓrνEθτE
ψψE≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~EwθtηEh{shzTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 10

422 teℓsureρeτtEχΣEtηeES−χsχτEρℓssEθτEψψE≥χππθsθχτsEℓtEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalp
JournalpCRE2018RE^_REWWV 4.2 59

421 zeℓr≥ηEΣχrEτewEψηeτχρeτℓEθτEηθγηSρℓssEΣθτℓπEstℓtesEwθtηEℓEψηχtχτEℓτdEℓEμetEΣrχρE≥χππθsθχτsEℓtEdE
WY´ {e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2018RE^_REWVX 4.2 7

420 zeℓr≥ηEΣχrEtηeEdθre≥tEψrχdu≥tθχτEχΣE≥ηℓrγθτχsEℓτdEτeutrℓπθτχsEθτEΣθτℓπEstℓtesEwθtηEtℓuEπeψtχτsEθτE
≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2018RE^_REW[Z 4.2 23

419 teℓsureρeτtEχΣEπχτγθtudθτℓπEΣπχwEde≥χrreπℓtθχτsEθτEw−Pw−E≥χππθsθχτsEℓtEℓτdE[TVXE{e~EwθtηEtηeE
h{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2018RE^_REWZX 4.2 35

418 teℓsureρeτtEχΣEquℓrνχτθuρEψrχdu≥tθχτEθτEψrχtχτSπeℓdEℓτdEψrχtχτSψrχtχτE≥χππθsθχτsEℓtEwθtηEtηeE
h{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2018RE^_REW^W 4.2 35

417 teℓsureρeτtEχΣEdθΣΣereτtθℓπE≥rχssSse≥tθχτsEχΣEℓEsθτγπeEtχψEquℓrνEψrχdu≥edEθτEℓssχ≥θℓtθχτEwθtηEℓE
−χsχτEℓtEwθtηEh{shzTEEuropeanpPhysicalpJournalpCRE2018RE^_REW_] 4.2 5

416 zeℓr≥ηEΣχrEηeℓvyEresχτℓτ≥esEθτEtηeEℓτdEΣθτℓπEstℓtesEusθτγEψrχtχτSψrχtχτE≥χππθsθχτsEℓtE´ EwθtηEtηeE
h{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2018RE^_REX9Y 4.2 41

415 hEseℓr≥ηEΣχrEψℓθrSψrχdu≥edEresχτℓτ≥esEθτEΣχurSμetEΣθτℓπEstℓtesEℓtEwθtηEtηeEh{shzEdete≥tχrTEEuropeanp
PhysicalpJournalpCRE2018RE^_REX[V 4.2 28

414
zeℓr≥ηEΣχrEηeℓvyEresχτℓτ≥esEde≥ℓyθτγEθτtχEℓE‘EχrE”E−χsχτEℓτdEℓEoθγγsE−χsχτEθτEΣθτℓπEstℓtesEwθtηE
πeψtχτsEℓτdE−SμetsEθτEY]EΣ−â��WEχΣEMEsqrt{s}dWYENE{e~EψψE≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEJournalpofp
HighpEnergypPhysicsRE2018REXVW_REW

5.4 26

413 zeℓr≥ηEΣχrEηeℓvyEresχτℓτ≥esEde≥ℓyθτγEθτtχEθτEtηeEΣθτℓπEstℓteEθτE≥χππθsθχτsEℓtEwθtηEtηeEh{shzE
dete≥tχrTEEuropeanpPhysicalpJournalpCRE2018RE^_REXZ 4.2 47

412 kθre≥tEtχψSquℓrνEde≥ℓyEwθdtηEρeℓsureρeτtEθτEtηeEπeψtχτPμetsE≥ηℓττeπEℓtEwθtηEtηeEh{shzE
exψerθρeτtTEEuropeanpPhysicalpJournalpCRE2018RE^_REWX9 4.2 11

411 teℓsureρeτtEχΣEsηχwerEdeveπχψρeτtEℓτdEθtsEtχπθˆ¤reErℓdθusEwθtηEℓEΣχurSψπℓτeEsuρθjℓπEtestEsetSuψTE
EuropeanpPhysicalpJournalpCRE2018RE^_REW 4.2 5

410 zeℓr≥ηEΣχrE‘E‘U‘E”Eresχτℓτ≥eEψrχdu≥tθχτEθτEâ��˛‰qqEΣθτℓπEstℓtesEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~E
wθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 22

409 teℓsureρeτtEχΣEtηeEoθγγsE−χsχτE≥χuψπθτγEψrχψertθesEθτEtηeEoESeE””OESeEZâ��Ede≥ℓyE≥ηℓττeπEℓtEME
sqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 36

408 teℓsureρeτtEχΣEθτ≥πusθveEμetEℓτdEdθμetE≥rχssSse≥tθχτsEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtEMEsqrt{s}dWYENE
{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 12

407 zeℓr≥ηEΣχrEdℓrνEρℓtterEψrχdu≥edEθτEℓssχ≥θℓtθχτEwθtηE−χttχρEχrEtχψEquℓrνsEθτE´ {e~E≥χππθsθχτsEwθtηE
tηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2018RE^_REW_ 4.2 32
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406 zeℓr≥ηEΣχrEdχu−πyE≥ηℓrγedEoθγγsE−χsχτEψrχdu≥tθχτEθτEρuπtθSπeψtχτEΣθτℓπEstℓtesEwθtηEtηeEh{shzE
dete≥tχrEusθτγEψrχtχτSψrχtχτE≥χππθsθχτsEℓtTEEuropeanpPhysicalpJournalpCRE2018RE^_REW99 4.2 55

405 teℓsureρeτtEχΣEψχπℓrθsℓtθχτEθτEde≥ℓysEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtE{e~EwθtηEtηeEh{shzEdete≥tχrTE
EuropeanpPhysicalpJournalpCRE2018RE^_REW]Y 4.2 3

404 zeℓr≥ηesEΣχrEηeℓvyE””EℓτdE”‘Eresχτℓτ≥esEθτEtηeEâ��â��qqEℓτdE˛‰˛‰qqEΣθτℓπEstℓtesEθτEψψE≥χππθsθχτsEℓtEME
sqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 17

403 zeℓr≥ηEΣχrEψℓθrEψrχdu≥tθχτEχΣEuψStyψeEve≥tχrSπθνeEquℓrνsEℓτdEΣχrEΣχurStχψSquℓrνEeveτtsEθτEΣθτℓπE
stℓtesEwθtηEρuπtθψπeE−SμetsEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 23

402
teℓsureρeτtEχΣEdθΣΣereτtθℓπE≥rχssEse≥tθχτsEℓτdE‘PU‘â��E≥rχssSse≥tθχτErℓtθχsEΣχrE‘E−χsχτEψrχdu≥tθχτE
θτEℓssχ≥θℓtθχτEwθtηEμetsEℓtEMEsqrt{s}d_ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE
2018REXVW_REW

5.4 7

401
zeℓr≥ηEΣχrEtηeEoθγγsE−χsχτEψrχdu≥edEθτEℓssχ≥θℓtθχτEwθtηEℓEve≥tχrE−χsχτEℓτdEde≥ℓyθτγEθτtχEtwχE
sψθτSzerχEψℓrtθ≥πesEθτEtηeEoESeEℓℓESeEZ−E≥ηℓττeπEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzE
dete≥tχrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW

5.4 14

400
teℓsureρeτtEχΣEtηeEME”γℓρρℓEtχEτuEχverπθτe{τu}γℓρρℓENEψrχdu≥tθχτE≥rχssEse≥tθχτEθτEψψE≥χππθsθχτsE
ℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrEℓτdEπθρθtsEχτEℓτχρℓπχusEtrθψπeEγℓuγeS−χsχτE
≥χuψπθτγsTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW

5.4 6

399 wrχρψtEℓτdEτχτSψrχρψtEeππθψtθ≥EΣπχwEθτEw−Pw−E≥χππθsθχτsEℓtE{evEwθtηEtηeEh{shzEdete≥tχrTEEuropeanp
PhysicalpJournalpCRE2018RE^_RE^_Z 4.2 8

398 zeℓr≥ηEΣχrEoθγγsE−χsχτEψℓθrEψrχdu≥tθχτEθτEtηeE≥ηℓττeπEusθτγE≥χππθsθχτEdℓtℓEre≥χrdedEℓtE{e~EwθtηEtηeE
h{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2018RE^_REWVV^ 4.2 21

397 teℓsureρeτtEχΣE≥χπχurEΣπχwEusθτγEμetSψuππEχ−servℓ−πesEθτEeveτtsEwθtηEtηeEh{shzEexψerθρeτtEℓtTE
EuropeanpPhysicalpJournalpCRE2018RE^_RE_Z^ 4.2 5

396 hτγuπℓrEℓτℓπysθsEχΣEiEVEdEESeErO˛…P˛…â��Ede≥ℓysEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE{e~EwθtηEtηeEh{shzE
dete≥tχrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 44

395
zeℓr≥ηEΣχrEℓEτewEηeℓvyEγℓuγeS−χsχτEresχτℓτ≥eEde≥ℓyθτγEθτtχEℓEπeψtχτEℓτdEρθssθτγEtrℓτsverseE
ρχρeτtuρEθτEY]EΣ−EχΣE≥χππθsθχτsEℓtE´ {e~EwθtηEtηeEh{shzEexψerθρeτtTEEuropeanpPhysicalpJournalpCRE
2018RE^_REZVW

4.2 23

394
zeℓr≥ηEΣχrEdℓrνEρℓtterEθτEeveτtsEwθtηEℓEηℓdrχτθ≥ℓππyEde≥ℓyθτγEve≥tχrE−χsχτEℓτdEρθssθτγEtrℓτsverseE
ρχρeτtuρEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergyp
PhysicsRE2018REXVW_REW

5.4 15

393
teℓsureρeτtsEχΣEdθΣΣereτtθℓπE≥rχssEse≥tθχτsEχΣEtχψEquℓrνEψℓθrEψrχdu≥tθχτEθτEℓssχ≥θℓtθχτEwθtηEμetsEθτE
ψψE≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~EusθτγEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2018RE
XVW_REW

5.4 4

392
zeℓr≥ηEΣχrEoθγγsE−χsχτEψℓθrEψrχdu≥tθχτEθτEtηeEMEuψγℓρρℓEuψγℓρρℓE−χverπθτe{−}ENEΣθτℓπEstℓteEwθtηE
WYE{e~EψψE≥χππθsθχτEdℓtℓE≥χππe≥tedE−yEtηeEh{shzEexψerθρeτtTEJournalpofpHighpEnergypPhysicsRE2018RE
XVW_REW

5.4 23

391 zeℓr≥ηEΣχrEτewEψηeτχρeτℓEθτEeveτtsEwθtηEsℓρeS≥ηℓrγeEπeψtχτsEℓτdE−SμetsEθτEψψE≥χππθsθχτsEℓtEME
sqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 21

390 teℓsureρeτtEχΣEtηeEℓzθρutηℓπEℓτθsχtrχψyEχΣE≥ηℓrγedEψℓrtθ≥πesEψrχdu≥edEθτEdE[TVX´ {e~Ew−Pw−E
≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2018RE^_RE99^ 4.2 21

389 werΣχrρℓτ≥eEχΣEρθssθτγEtrℓτsverseEρχρeτtuρEre≥χτstru≥tθχτEwθtηEtηeEh{shzEdete≥tχrEusθτγE
ψrχtχτSψrχtχτE≥χππθsθχτsEℓtTEEuropeanpPhysicalpJournalpCRE2018RE^_RE9VY 4.2 66

(2018-2018)
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388 zeℓr≥ηEΣχrEeπe≥trχweℓνEψrχdu≥tθχτEχΣEsuψersyρρetrθ≥Eψℓrtθ≥πesEθτEΣθτℓπEstℓtesEwθtηEtwχEχrEtηreeE
πeψtχτsEℓtEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2018RE^_RE99[ 4.2 49

387 zeℓr≥ηEΣχrE≥ηℓrγedEoθγγsE−χsχτsEde≥ℓyθτγEθτtχEtχψEℓτdE−χttχρEquℓrνsEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeE
h{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 39

386 vψerℓtθχτEℓτdEψerΣχrρℓτ≥eEχΣEtηeEh{shzE{θπeEjℓπχrθρeterEθτEyuτ´ WTEEuropeanpPhysicalpJournalpCRE
2018RE^_RE9_^ 4.2 13

385
zeℓr≥ηEΣχrEsuψersyρρetryEθτEΣθτℓπEstℓtesEwθtηEρθssθτγEtrℓτsverseEρχρeτtuρEℓτdEρuπtθψπeE−SμetsEθτE
ψrχtχτSψrχtχτE≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergyp
PhysicsRE2018REXVW_REW

5.4 28

384
zeℓr≥ηEΣχrEψℓθrEψrχdu≥tθχτEχΣEηeℓvyEve≥tχrSπθνeEquℓrνsEde≥ℓyθτγEθτtχEηθγηSψ{E‘E−χsχτsEℓτdEtχψE
quℓrνsEθτEtηeEπeψtχτSψπusSμetsEΣθτℓπEstℓteEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzE
dete≥tχrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW

5.4 16

383
zeℓr≥ηEΣχrEtχψSsquℓrνEψℓθrEψrχdu≥tθχτEθτEΣθτℓπEstℓtesEwθtηEχτeEπeψtχτREμetsREℓτdEρθssθτγEtrℓτsverseE
ρχρeτtuρEusθτγEY]EΣ−â��WEχΣEMEsqrt{s}dWYENE{e~EψψE≥χππθsθχτEdℓtℓEwθtηEtηeEh{shzEdete≥tχrTEJournalpofp
HighpEnergypPhysicsRE2018REXVW_REW

5.4 33

382 zeℓr≥ηEΣχrEπχτγSπθvedE≥ηℓrγθτχsE−ℓsedEχτEℓEdθsℓψψeℓrθτγStrℓ≥νEsθγτℓtureEθτEψψE≥χππθsθχτsEℓtEME
sqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 48

381 zeℓr≥ηEΣχrEsuψersyρρetryEθτEΣθτℓπEstℓtesEwθtηE≥ηℓrρEμetsEℓτdEρθssθτγEtrℓτsverseEρχρeτtuρEθτEWYE
{e~EψψE≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 9

380
zeℓr≥ηEΣχrE≥ηℓrγedEoθγγsE−χsχτsEde≥ℓyθτγEvθℓEo´–ESeEˇ�´–˛‰ˇ�EθτEtηeEˇ�PμetsEℓτdEˇ�PπeψtχτEΣθτℓπEstℓtesEwθtηE
Y]EΣ−â��WEχΣEψψE≥χππθsθχτEdℓtℓEre≥χrdedEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzEexψerθρeτtTEJournalpofp
HighpEnergypPhysicsRE2018REXVW_REW

5.4 33

379 wrχρψtEℓτdEτχτSψrχρψtEℓτdEsuψψressθχτEℓtEηθγηEtrℓτsverseEρχρeτtuρEθτEw−Pw−E≥χππθsθχτsEwθtηE
tηeEh{shzEexψerθρeτtTEEuropeanpPhysicalpJournalpCRE2018RE^_RE^]X 4.2 23

378 zeℓr≥ηEΣχrEoθγγsE−χsχτEde≥ℓysEtχE−eyχτdStηeSztℓτdℓrdStχdeπEπθγηtE−χsχτsEθτEΣχurSπeψtχτEeveτtsE
wθtηEtηeEh{shzEdete≥tχrEℓtEMEsqrt{s}dWYENE{e~TEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 22

377 zeℓr≥ηEΣχrEex≥πusθveEoθγγsEℓτdE”E−χsχτEde≥ℓysEtχEf˛‡EℓτdEˇ�˛‡EwθtηEtηeEh{shzEdete≥tχrTEJournalpofp
HighpEnergypPhysicsRE2018REXVW_REW 5.4 6

376 teℓsureρeτtsEχΣE−SμetEtℓγγθτγEeΣΣθ≥θeτ≥yEwθtηEtηeEh{shzEdete≥tχrEusθτγEMEtχverπθτe{t}ENEeveτtsEℓtEME
sqrt{s}dWYENE{e~TEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 31

375 zeℓr≥ηEΣχrEΣπℓvχurS≥ηℓτγθτγEτeutrℓπE≥urreτtEtχψSquℓrνEde≥ℓysEtESeEq”EθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtEME
sqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 8

374 teℓsureρeτtEχΣEtηeEθτ≥πusθveEℓτdEΣθdu≥θℓπEψrχdu≥tθχτE≥rχssSse≥tθχτsEθτEtηeEπeψtχτPμetsE≥ηℓττeπEθτE
≥χππθsθχτsEℓtEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2018RE^_REZ_^ 4.2 5

373 zeℓr≥ηEΣχrEηeℓvyEψℓrtθ≥πesEde≥ℓyθτγEθτtχEtχψSquℓrνEψℓθrsEusθτγEπeψtχτSψπusSμetsEeveτtsEθτE
ψrχtχτSψrχtχτE≥χππθsθχτsEℓtE´ EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2018RE^_RE[][ 4.2 34

372
zeℓr≥ηEΣχrEτewEψηeτχρeτℓEusθτγEtηeEθτvℓrθℓτtEρℓssEdθstrθ−utθχτEχΣEsℓρeSΣπℓvχurEχψψχsθteSsθγτE
dθπeψtχτEψℓθrsEθτEeveτtsEwθtηEρθssθτγEtrℓτsverseEρχρeτtuρEθτE´ E≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTE
EuropeanpPhysicalpJournalpCRE2018RE^_RE]X[

4.2 15

371 zeℓr≥ηEΣχrEdℓrνEρℓtterEℓτdEχtηerEτewEψηeτχρeτℓEθτEeveτtsEwθtηEℓτEeτerγetθ≥EμetEℓτdEπℓrγeEρθssθτγE
trℓτsverseEρχρeτtuρEusθτγEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2018REXVW_REW 5.4 101

AlexeytZhemchugov

12



370
teℓsureρeτtEχΣEtηeE–mχrρuπℓaEseeEtext EℓτdE–mχrρuπℓaEseeEtext Eψrχdu≥tθχτE≥rχssEse≥tθχτsEθτE
ρuπtθπeψtχτEΣθτℓπEstℓtesEusθτγEYTXEΣ−–mχrρuπℓaEseeEtext EχΣE–mχrρuπℓaEseeEtext E≥χππθsθχτsEℓtE–mχrρuπℓaE
seeEtext EdEWYE{e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2017RE^^REZV

4.2 14

369
hEρeℓsureρeτtEχΣEtηeE≥ℓπχrθρeterEresψχτseEtχEsθτγπeEηℓdrχτsEℓτdEdeterρθτℓtθχτEχΣEtηeEμetEeτerγyE
s≥ℓπeEuτ≥ertℓθτtyEusθτγEsojEyuτSWES≥χππθsθχτEdℓtℓEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalp
JournalpCRE2017RE^^REX]

4.2 22

368 werΣχrρℓτ≥eEℓτdEℓψψπθ≥ℓtθχτsEχΣEnℓhsajrS−ℓsedEtedθψθxEdete≥tχrEθτE’SrℓyEj{TEJournalpofp
InstrumentationRE2017REWXREjVWVV[SjVWVV[ 1 5

367
teℓsureρeτtEχΣEtηeEθτ≥πusθveE≥rχssSse≥tθχτsEχΣEsθτγπeEtχψSquℓrνEℓτdEtχψSℓτtθquℓrνEtS≥ηℓττeπE
ψrχdu≥tθχτEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergyp
PhysicsRE2017REXVW^REW

5.4 22

366
teℓsureρeτtEχΣEμetEℓ≥tθvθtyEψrχdu≥edEθτEtχψSquℓrνEeveτtsEwθtηEℓτEeπe≥trχτREℓEρuχτEℓτdEtwχE
StℓγγedEμetsEθτEtηeEΣθτℓπEstℓteEθτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext E{e~EwθtηEtηeEh{shzEdete≥tχrTE
EuropeanpPhysicalpJournalpCRE2017RE^^REXXV

4.2 5

365 teℓsureρeτtEχΣEtηeE−χsχτEψχπℓrθsℓtθχτEθτE–mχrρuπℓaEseeEtext EeveτtsEΣrχρE≥χππθsθχτsEℓtE–mχrρuπℓaE
seeEtext EdE_E{e~EθτEtηeEπeψtχτ´ P´ μetsE≥ηℓττeπEwθtηEh{shzTEEuropeanpPhysicalpJournalpCRE2017RE^^REX]Z 4.2 19

364 lπe≥trχτEeΣΣθ≥θeτ≥yEρeℓsureρeτtsEwθtηEtηeEh{shzEdete≥tχrEusθτγEXVWXEsojEψrχtχτSψrχtχτE≥χππθsθχτE
dℓtℓTEEuropeanpPhysicalpJournalpCRE2017RE^^REW9[ 4.2 61

363
teℓsureρeτtsEχΣEtχψSquℓrνEψℓθrEdθΣΣereτtθℓπE≥rχssSse≥tθχτsEθτEtηeE–mχrρuπℓaEseeEtext E≥ηℓττeπEθτE
≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext ´ {e~EusθτγEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2017RE
^^REX9X

4.2 13

362 werΣχrρℓτ≥eEχΣEℓπγχrθtηρsEtηℓtEre≥χτstru≥tEρθssθτγEtrℓτsverseEρχρeτtuρEθτE–mχrρuπℓaEseeEtext dE
_E{e~EψrχtχτSψrχtχτE≥χππθsθχτsEθτEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2017RE^^REXZW 4.2 38

361 teℓsureρeτtEχΣEtηeEψrχρψtEU–mχrρuπℓaEseeEtext EψℓθrEψrχdu≥tθχτE≥rχssSse≥tθχτEθτE≥χππθsθχτsEℓtE
–mχrρuπℓaEseeEtext ´ {e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2017RE^^RE^] 4.2 47

360 zeℓr≥ηEΣχrEtrθ−χsχτE–mχrρuπℓaEseeEtext Eψrχdu≥tθχτEθτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext ´ –mχrρuπℓaEseeE
text EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2017RE^^REWZW 4.2 13

359 {χψχπχγθ≥ℓπE≥eππE≥πusterθτγEθτEtηeEh{shzE≥ℓπχrθρetersEℓτdEθtsEψerΣχrρℓτ≥eEθτEsojEyuτEWTEEuropeanp
PhysicalpJournalpCRE2017RE^^REZ9V 4.2 177

358
mθdu≥θℓπREtχtℓπEℓτdEdθΣΣereτtθℓπE≥rχssSse≥tθχτEρeℓsureρeτtsEχΣES≥ηℓττeπEsθτγπeEtχψSquℓrνEψrχdu≥tθχτE
θτE≥χππθsθχτsEℓtE_´ {e~EusθτγEdℓtℓE≥χππe≥tedE−yEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2017RE
^^RE[YW

4.2 27

357 teℓsureρeτtsEχΣEeπe≥trχweℓνE–mχrρuπℓaEseeEtext Eψrχdu≥tθχτEℓτdE≥χτstrℓθτtsEχτEℓτχρℓπχusEγℓuγeE
≥χuψπθτγsEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2017RE^^REZ^Z 4.2 14

356 qetEre≥χτstru≥tθχτEℓτdEψerΣχrρℓτ≥eEusθτγEψℓrtθ≥πeEΣπχwEwθtηEtηeEh{shzEkete≥tχrTEEuropeanpPhysicalp
JournalpCRE2017RE^^REZ]] 4.2 42

355 teℓsureρeτtEχΣEρuπtθSψℓrtθ≥πeEℓzθρutηℓπE≥χrreπℓtθχτsEθτEψψREψ´ P´ w−EℓτdEπχwSρuπtθψπθ≥θtyEw−´ P´ w−E
≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2017RE^^REZX_ 4.2 48

354 teℓsureρeτtEχΣEθτ≥πusθveEℓτdEdθΣΣereτtθℓπE≥rχssEse≥tθχτsEθτEtηeEoESeE””EOESeEZâ��Ede≥ℓyE≥ηℓττeπEθτEψψE
≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 25

353 teℓsureρeτtEχΣEπeψtχτEdθΣΣereτtθℓπEdθstrθ−utθχτsEℓτdEtηeEtχψEquℓrνEρℓssEθτEψrχdu≥tθχτEθτE≥χππθsθχτsE
ℓtE´ {e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2017RE^^RE_VZ 4.2 11
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352 teℓsureρeτtEχΣEtηeEMEtχverπθτe{t}γℓρρℓENEψrχdu≥tθχτE≥rχssEse≥tθχτEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtEME
sqrt{s}d_ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 7

351
teℓsureρeτtsEχΣE≥ηℓrγeEℓτdEjwEℓsyρρetrθesEθτE−SηℓdrχτEde≥ℓysEusθτγEtχψSquℓrνEeveτtsE≥χππe≥tedE
−yEtηeEh{shzEdete≥tχrEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE{e~TEJournalpofpHighpEnergypPhysicsRE2017RE
XVW^REW

5.4 6

350 werΣχrρℓτ≥eEχΣEtηeEh{shzEtrℓ≥νEre≥χτstru≥tθχτEℓπγχrθtηρsEθτEdeτseEeτvθrχτρeτtsEθτEsojEyuτEXTE
EuropeanpPhysicalpJournalpCRE2017RE^^RE]^Y 4.2 33

349
zeℓr≥ηEΣχrEτewEψηeτχρeτℓEθτEeveτtsE≥χτtℓθτθτγEℓEsℓρeSΣπℓvχurEχψψχsθteSsθγτEdθπeψtχτEψℓθrREμetsRE
ℓτdEπℓrγeEρθssθτγEtrℓτsverseEρχρeτtuρEθτE–mχrρuπℓaEseeEtext ´ –mχrρuπℓaEseeEtext –mχrρuπℓaEseeE
text E≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2017RE^^REWZZ

4.2 8

348
teℓsureρeτtEχΣEtηeE””Eψrχdu≥tθχτE≥rχssEse≥tθχτEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE{e~E
usθτγEtηeE””ESeEâ��â�� â��Pâ��fâ��â��fPEℓτdEME””tχE{eππ}±{S}{eππ}±{P}τuEχverπθτe{τu}ENEde≥ℓyE≥ηℓττeπsEwθtηEtηeEh{shzE
dete≥tχrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW

5.4 9

347 wrχ−θτγEtηeE‘Et−EvertexEstru≥tureEθτEtS≥ηℓττeπEsθτγπeStχψSquℓrνEψrχdu≥tθχτEℓτdEde≥ℓyEθτEψψE
≥χππθsθχτsEℓtEMEsqrt{s}d_ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 11

346 teℓsureρeτtsEχΣEˇ�MXzNEℓτdE’MY_^XNESeEqUˇ�ˇ�EPEˇ�Eâ��Eψrχdu≥tθχτEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE{e~EwθtηE
tηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 15

345 teℓsureρeτtsEχΣEtχψSquℓrνEψℓθrEtχE”S−χsχτE≥rχssSse≥tθχτErℓtθχsEℓtEMEsqrt{s}dWYENERE_RE^E{e~EwθtηEtηeE
h{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 7

344 zeℓr≥ηEΣχrEπeψtχτSΣπℓvχurSvθχπℓtθτγEde≥ℓysEχΣEtηeEoθγγsEℓτdE−χsχτsEwθtηEtηeEh{shzEdete≥tχrTE
EuropeanpPhysicalpJournalpCRE2017RE^^RE^V 4.2 52

343 werΣχrρℓτ≥eEχΣEtηeEh{shzEtrθγγerEsysteρEθτEXVW[TEEuropeanpPhysicalpJournalpCRE2017RE^^REYW^ 4.2 272

342 ye≥χτstru≥tθχτEχΣEψrθρℓryEvertθ≥esEℓtEtηeEh{shzEexψerθρeτtEθτEyuτEWEψrχtχτSψrχtχτE≥χππθsθχτsEℓtE
tηeEsojTEEuropeanpPhysicalpJournalpCRE2017RE^^REYYX 4.2 29

341
teℓsureρeτtsEχΣEtηeEψrχdu≥tθχτE≥rχssEse≥tθχτEχΣEℓE–mχrρuπℓaEseeEtext E−χsχτEθτEℓssχ≥θℓtθχτEwθtηE
μetsEθτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext ´ {e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE
2017RE^^REY]W

4.2 26

340 wre≥θsθχτEρeℓsureρeτtEℓτdEθτterψretℓtθχτEχΣEθτ≥πusθveEREℓτdEψrχdu≥tθχτE≥rχssEse≥tθχτsEwθtηEtηeE
h{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2017RE^^REY]^ 4.2 56

339 teℓsureρeτtEχΣEμetEΣrℓγρeτtℓtθχτEθτEw−Pw−EℓτdE≥χππθsθχτsEℓtE{e~EwθtηEtηeEh{shzEdete≥tχrEℓtEtηeE
sojTEEuropeanpPhysicalpJournalpCRE2017RE^^REY^9 4.2 35

338
zeℓr≥ηEΣχrEdℓrνEρℓtterEℓtE–mχrρuπℓaEseeEtext EθτEΣθτℓπEstℓtesE≥χτtℓθτθτγEℓτEeτerγetθ≥EψηχtχτEℓτdE
πℓrγeEρθssθτγEtrℓτsverseEρχρeτtuρEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2017RE
^^REY9Y

4.2 52

337
teℓsureρeτtEχΣE≥ηℓrγedSψℓrtθ≥πeEdθstrθ−utθχτsEseτsθtθveEtχEtηeEuτderπyθτγEeveτtEθτEMEsqrt{s}dWYENE
{e~EψrχtχτSψrχtχτE≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrEℓtEtηeEsojTEJournalpofpHighpEnergypPhysicsRE
2017REXVW^REW

5.4 9

336 zeℓr≥ηEΣχrEdθre≥tEtχψEsquℓrνEψℓθrEψrχdu≥tθχτEθτEΣθτℓπEstℓtesEwθtηEtwχEπeψtχτsEθτE{e~E≥χππθsθχτsEwθtηE
tηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2017RE^^RE_9_ 4.2 19

335
zeℓr≥ηEΣχrEdθre≥tEtχψEsquℓrνEψℓθrEψrχdu≥tθχτEθτEeveτtsEwθtηEℓEoθγγsEχrE”E−χsχτREℓτdEρθssθτγE
trℓτsverseEρχρeτtuρEθτEMEsqrt{s}dWYENE{e~EψψE≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighp
EnergypPhysicsRE2017REXVW^REW

5.4 7
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334
teℓsureρeτtEχΣEdete≥tχrS≥χrre≥tedEχ−servℓ−πesEseτsθtθveEtχEtηeEℓτχρℓπχusEψrχdu≥tθχτEχΣEeveτtsE
wθtηEμetsEℓτdEπℓrγeEρθssθτγEtrℓτsverseEρχρeτtuρEθτE≥χππθsθχτsEℓtE´ {e~EusθτγEtηeEh{shzEdete≥tχrTE
EuropeanpPhysicalpJournalpCRE2017RE^^RE^][

4.2 10

333 teℓsureρeτtEχΣE−SηℓdrχτEψℓθrEψrχdu≥tθχτEwθtηEtηeEh{shzEdete≥tχrEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtEME
sqrt{s}d_ENE{e~TEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 5

332 zeℓr≥ηEΣχrEsuψersyρρetryEθτEeveτtsEwθtηE−StℓγγedEμetsEℓτdEρθssθτγEtrℓτsverseEρχρeτtuρEθτEψψE
≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 13

331 teℓsureρeτtEχΣEtηeEθτ≥πusθveEμetE≥rχssSse≥tθχτsEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE{e~EwθtηE
tηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 12

330
zeℓr≥ηEΣχrEψℓθrEψrχdu≥tθχτEχΣEve≥tχrSπθνeEtχψEquℓrνsEθτEeveτtsEwθtηEχτeEπeψtχτREμetsREℓτdEρθssθτγE
trℓτsverseEρχρeτtuρEθτEMEsqrt{s}dWYENE{e~EψψE≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighp
EnergypPhysicsRE2017REXVW^REW

5.4 27

329 pdeτtθΣθ≥ℓtθχτEℓτdEreμe≥tθχτEχΣEψθπeSuψEμetsEℓtEηθγηEψseudχrℓψθdθtyEwθtηEtηeEh{shzEdete≥tχrTE
EuropeanpPhysicalpJournalpCRE2017RE^^RE[_V 4.2 16

328
teℓsureρeτtEχΣEψrχdu≥tθχτEwθtηEtηeEηℓdrχτθ≥ℓππyEde≥ℓyθτγE−χsχτEre≥χτstru≥tedEℓsEχτeEχrEtwχEμetsE
θτE≥χππθsθχτsEℓtEwθtηEh{shzREℓτdE≥χτstrℓθτtsEχτEℓτχρℓπχusEγℓuγeE≥χuψπθτγsTEEuropeanpPhysicalp
JournalpCRE2017RE^^RE[]Y

4.2 15

327
zeℓr≥ηEΣχrEτewEψηeτχρeτℓEθτEℓEπeψtχτEψπusEηθγηEμetEρuπtθψπθ≥θtyEΣθτℓπEstℓteEwθtηEtηeEh{shzE
exψerθρeτtEusθτγEMEsqrt{s}dWYENE{e~EψrχtχτSψrχtχτE≥χππθsθχτEdℓtℓTEJournalpofpHighpEnergypPhysicsRE
2017REXVW^REW

5.4 7

326 zeℓr≥ηesEΣχrEtηeE”˛‡Ede≥ℓyEρχdeEχΣEtηeEoθγγsE−χsχτEℓτdEΣχrEτewEηθγηSρℓssEresχτℓτ≥esEθτEψψE
≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 20

325 ztudθesEχΣE”˛‡Eψrχdu≥tθχτEθτEℓssχ≥θℓtθχτEwθtηEℓEηθγηSρℓssEdθμetEsysteρEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE
{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 7

324 teℓsureρeτtsEχΣEtχψSquℓrνEψℓθrEdθΣΣereτtθℓπE≥rχssSse≥tθχτsEθτEtηeEπeψtχτPμetsE≥ηℓττeπEθτEψψE
≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~EusθτγEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 12

323 zeℓr≥ηEΣχrEtχψEquℓrνEde≥ℓysEtESeEqoREwθtηEoESeE˛‡˛‡REθτEMEsqrt{s}dWYENE{e~EψψE≥χππθsθχτsEusθτγEtηeEh{shzE
dete≥tχrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 12

322 ztudyEχΣEℓτdEψrχdu≥tθχτEθτE≥χππθsθχτsEℓtEℓτdEseℓr≥ηEΣχrEℓτχρℓπχusEquℓrtθ≥EγℓuγeE≥χuψπθτγsEwθtηEtηeE
h{shzEexψerθρeτtTEEuropeanpPhysicalpJournalpCRE2017RE^^RE]Z] 4.2 11

321 teℓsureρeτtsEχΣEtχψEquℓrνEsψθτEχ−servℓ−πesEθτEMEtχverπθτe{t}ENEeveτtsEusθτγEdθπeψtχτEΣθτℓπEstℓtesEθτEME
sqrt{s}d_ENE{e~EψψE≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 12

320
zeℓr≥ηEΣχrEτewEψηeτχρeτℓEwθtηEπℓrγeEμetEρuπtθψπθ≥θtθesEℓτdEρθssθτγEtrℓτsverseEρχρeτtuρEusθτγE
πℓrγeSrℓdθusEμetsEℓτdEΣπℓvχurStℓγγθτγEℓtEh{shzEθτEWYE{e~EψψE≥χππθsθχτsTEJournalpofpHighpEnergypPhysics
RE2017REXVW^REW

5.4 8

319 {χψSquℓrνEρℓssEρeℓsureρeτtEθτEtηeEℓππSηℓdrχτθ≥EMEtχverπθτe{t}ENEde≥ℓyE≥ηℓττeπEℓtEMEsqrt{s}d_ENE{e~E
wθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 6

318 teℓsureρeτtEχΣEtηeEkreππS“ℓτEtrθψπeSdθΣΣereτtθℓπE≥rχssEse≥tθχτEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE{e~TE
JournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 16

317 zeℓr≥ηEΣχrEℓEs≥ℓπℓrEψℓrtτerEχΣEtηeEtχψEquℓrνEθτEtηeEμetsEψπusEρθssθτγEtrℓτsverseEρχρeτtuρEΣθτℓπE
stℓteEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 30
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316 ztudyEχΣEℓEnℓhsajrS−ℓsedE{θρeψθxEdete≥tχrEusθτγEsyτ≥ηrχtrχτEΣℓ≥θπθtyTEJournalpofpInstrumentationRE
2017REWXREwWWVV9SwWWVV9 1 4

315
zeℓr≥ηEΣχrEsuψersyρρetryEθτEΣθτℓπEstℓtesEwθtηEtwχEsℓρeSsθγτEχrEtηreeEπeψtχτsEℓτdEμetsEusθτγEY]EΣ−â��WE
χΣEMEsqrt{s}dWYENE{e~EψψE≥χππθsθχτEdℓtℓEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2017RE
XVW^REW

5.4 22

314
zeℓr≥ηEΣχrEψℓθrEψrχdu≥tθχτEχΣEηeℓvyEve≥tχrSπθνeEquℓrνsEde≥ℓyθτγEtχEηθγηSψE{E‘E−χsχτsEℓτdE−EquℓrνsE
θτEtηeEπeψtχτSψπusSμetsEΣθτℓπEstℓteEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTE
JournalpofpHighpEnergypPhysicsRE2017REXVW^REW

5.4 29

313 teℓsureρeτtEχΣEtηeEνEtEsψπθttθτγEs≥ℓπesEθτE”ESeEâ��â��EeveτtsEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE{e~EwθtηEtηeE
h{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2017REXVW^REW 5.4 3

312
hτℓπysθsEχΣEtηeE‘t−EvertexEΣrχρEtηeEρeℓsureρeτtEχΣEtrθψπeSdθΣΣereτtθℓπEℓτγuπℓrEde≥ℓyErℓtesEχΣE
sθτγπeEtχψEquℓrνsEψrχdu≥edEθτEtηeEtS≥ηℓττeπEℓtEMEsqrt{s}d_ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofp
HighpEnergypPhysicsRE2017REXVW^REW

5.4 7

311 lvθdeτ≥eEΣχrEtηeEMEotχE−χverπθτe{−}ENEde≥ℓyEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE
2017REXVW^REW 5.4 50

310
zeℓr≥ηEΣχrEτewEηθγηSρℓssEψηeτχρeτℓEθτEtηeEdθπeψtχτEΣθτℓπEstℓteEusθτγEY]EΣ−â��WEχΣEψrχtχτSψrχtχτE
≥χππθsθχτEdℓtℓEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2017RE
XVW^REW

5.4 126

309 keterρθτℓtθχτEχΣEtηeEstrχτγE≥χuψπθτγE≥χτstℓτtEΣrχρEtrℓτsverseEeτerγySeτerγyE≥χrreπℓtθχτsEθτE
ρuπtθμetEeveτtsEℓtEusθτγEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2017RE^^RE_^X 4.2 19

308 yesχur≥esEρχτθtχrθτγEℓτdEℓutχρℓtθ≥EρℓτℓγeρeτtEsysteρEΣχrEρuπtθS~vEdθstrθ−utedE≥χρψutθτγE
systeρTEJournalpofpPhysics:pConferencepSeriesRE2017RE_9_REV9XVW9 0.3

307 ye≥χτstru≥tθχτEχΣEηℓdrχτθ≥Ede≥ℓyEψrχdu≥tsEχΣEtℓuEπeψtχτsEwθtηEtηeEh{shzEexψerθρeτtTEEuropeanp
PhysicalpJournalpCRE2016RE^]REX9[ 4.2 28

306 werΣχrρℓτ≥eEχΣEψθπeSuψEρθtθγℓtθχτEte≥ητθquesEΣχrEμetsEθτE–mχrρuπℓaEseeEtext E≥χππθsθχτsEℓtE–mχrρuπℓaE
seeEtext ´ {e~EusθτγEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE[_W 4.2 148

305 pρψrχvedEρeℓsureρeτtEχΣEtηeEℓ−sχπuteE−rℓτ≥ηθτγEΣrℓ≥tθχτEχΣEMk±{P}rθγηtℓrrχwE−ℓr{r}±VEρuE±{P}τuE
_{ρuE}NTEEuropeanpPhysicalpJournalpCRE2016RE^]REW 4.2 19

304 teℓsureρeτtEχΣEtηeE≥ηℓrγedSψℓrtθ≥πeEρuπtθψπθ≥θtyEθτsθdeEμetsEΣrχρE–mχrρuπℓaEseeEtext –mχrρuπℓaEseeE
text ´ E≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]REYXX 4.2 35

303 teℓsureρeτtEχΣEμetEℓ≥tθvθtyEθτEtχψEquℓrνEeveτtsEusθτγEtηeEe˛…EΣθτℓπEstℓteEwθtηEtwχE−StℓγγedEμetsEθτEψψE
≥χππθsθχτsEℓtEMEsqrt{s}d_ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 4

302
teℓsureρeτtEχΣEtηeEtrℓτsverseEρχρeτtuρEℓτdE–mχrρuπℓaEseeEtext Edθstrθ−utθχτsEχΣEkreππS“ℓτE
πeψtχτEψℓθrsEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext ´ {e~EwθtηEtηeEh{shzEdete≥tχrTE
EuropeanpPhysicalpJournalpCRE2016RE^]REX9W

4.2 63

301
teℓsureρeτtEχΣEΣθdu≥θℓπEdθΣΣereτtθℓπE≥rχssEse≥tθχτsEχΣEγπuχτSΣusθχτEψrχdu≥tθχτEχΣEoθγγsE−χsχτsE
de≥ℓyθτγEtχE‘‘EOSee˛‰˛…˛‰EwθtηEtηeEh{shzEdete≥tχrEℓtEMEsqrt{s}d_ENE{e~TEJournalpofpHighpEnergypPhysicsRE
2016REXVW]REW

5.4 13

300 zeℓr≥ηEΣχrEτewEψηeτχρeτℓEθτEeveτtsEwθtηEℓEψηχtχτEℓτdEρθssθτγEtrℓτsverseEρχρeτtuρEθτEψψE
≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 13

299 hEseℓr≥ηEΣχrEtχψEsquℓrνsEwθtηEySψℓrθtySvθχπℓtθτγEde≥ℓysEtχEℓππSηℓdrχτθ≥EΣθτℓπEstℓtesEwθtηEtηeEh{shzE
dete≥tχrEθτEMEsqrt{s}d_ENE{e~EψrχtχτSψrχtχτE≥χππθsθχτsTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 10
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298 pdeτtθΣθ≥ℓtθχτEχΣEηθγηEtrℓτsverseEρχρeτtuρEtχψEquℓrνsEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE{e~EwθtηEtηeE
h{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 13

297 hEseℓr≥ηEΣχrEℓτEex≥θtedEρuχτEde≥ℓyθτγEtχEℓEρuχτEℓτdEtwχEμetsEθτψψ≥χππθsθχτsEℓtE
Isqrt{s}bdb_b{rρ{{e~}}IEwθtηEtηeEh{shzEdete≥tχrTENewpJournalpofpPhysicsRE2016REW_REV^YVXW 2.9 1

296 ieℓρSθτdu≥edEℓτdE≥χsρθ≥SrℓyE−ℓ≥νγrχuτdsEχ−servedEθτEtηeEh{shzEdete≥tχrEdurθτγEtηeEsojEXVWXE
ψrχtχτSψrχtχτEruττθτγEψerθχdTEJournalpofpInstrumentationRE2016REWWREwV[VWYSwV[VWY 1 8

295 teℓsureρeτtsEχΣEtχψSquℓrνEψℓθrEdθΣΣereτtθℓπE≥rχssSse≥tθχτsEθτEtηeEπeψtχτPμetsE≥ηℓττeπEθτE≥χππθsθχτsE
ℓtE–mχrρuπℓaEseeEtext EusθτγEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE[Y_ 4.2 48

294 jηℓrℓ≥terθzℓtθχτEχΣEnℓhsajrS−ℓsedE{θρeψθxEdete≥tχrEusθτγEsyτ≥ηrχtrχτErℓdθℓtθχτEℓτdE≥ηℓrγedE
ψℓrtθ≥πesTEJournalpofpInstrumentationRE2016REWWREjWXV^VSjWXV^V 1 3

293
teℓsureρeτtEχΣEtηeEdθΣΣereτtθℓπE≥rχssSse≥tθχτsEχΣEψrχρψtEℓτdEτχτSψrχρψtEψrχdu≥tθχτEχΣE–mχrρuπℓaE
seeEtext EℓτdE–mχrρuπℓaEseeEtext EθτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext EℓτdE_´ {e~EwθtηEtηeEh{shzE
dete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]REX_Y

4.2 42

292 suρθτχsθtyEdeterρθτℓtθχτEθτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext EdE_E{e~EusθτγEtηeEh{shzEdete≥tχrEℓtE
tηeEsojTEEuropeanpPhysicalpJournalpCRE2016RE^]RE][Y 4.2 188

291
zeℓr≥ηEΣχrEsquℓrνsEℓτdEγπuθτχsEθτEeveτtsEwθtηEηℓdrχτθ≥ℓππyEde≥ℓyθτγEtℓuEπeψtχτsREμetsEℓτdEρθssθτγE
trℓτsverseEρχρeτtuρEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext ´ {e~Ere≥χrdedEwθtηEtηeE
h{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE]_Y

4.2 7

290
hddeτduρEtχEâ��teℓsureρeτtEχΣEtηeEMt−ℓr{t}NEψrχdu≥tθχτE≥rχssSse≥tθχτEusθτγEMeρuENEeveτtsEwθtηE
−StℓγγedEμetsEθτEψψE≥χππθsθχτsEℓtEMsqrt{s}NEdE^EℓτdE_EMRρℓtηrρ{{e~}NEwθtηEtηeEh{shzEdete≥tχrâ��TE
EuropeanpPhysicalpJournalpCRE2016RE^]REW

4.2 13

289 teℓsureρeτtEχΣEtηeEℓτγuπℓrE≥χeΣΣθ≥θeτtsEθτE”S−χsχτEeveτtsEusθτγEeπe≥trχτEℓτdEρuχτEψℓθrsEΣrχρE
dℓtℓEtℓνeτEℓtEMEsqrt{s}d_ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 20

288 zeℓr≥ηesEΣχrEηeℓvyEdθ−χsχτEresχτℓτ≥esEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzE
dete≥tχrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 20

287 kℓrνEρℓtterEθτterψretℓtθχτsEχΣEh{shzEseℓr≥ηesEΣχrEtηeEeπe≥trχweℓνEψrχdu≥tθχτEχΣEsuψersyρρetrθ≥E
ψℓrtθ≥πesEθτEMEsqrt{s}d_ENE{e~EψrχtχτSψrχtχτE≥χππθsθχτsTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 16

286
zeℓr≥ηEΣχrEtηeEztℓτdℓrdEtχdeπEoθγγsE−χsχτEde≥ℓyθτγEθτtχEME−χverπθτe{−}ENEψrχdu≥edEθτEℓssχ≥θℓtθχτE
wθtηEtχψEquℓrνsEde≥ℓyθτγEηℓdrχτθ≥ℓππyEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE{e~EwθtηEtηeEh{shzEdete≥tχrTE
JournalpofpHighpEnergypPhysicsRE2016REXVW]REW

5.4 16

285 teℓsureρeτtEχΣEtηeEjwSvθχπℓtθτγEψηℓseEfEsEℓτdEtηeEiEVEsEρesχτEde≥ℓyEwθdtηEdθΣΣereτ≥eEwθtηEiEVEsE
ESeEqUˇ�fEde≥ℓysEθτEh{shzTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 10

284
zeℓr≥ηEΣχrEsquℓrνsEℓτdEγπuθτχsEθτEΣθτℓπEstℓtesEwθtηEμetsEℓτdEρθssθτγEtrℓτsverseEρχρeτtuρEℓtE
–mχrρuπℓaEseeEtext EdWYE–mχrρuπℓaEseeEtext wθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE
2016RE^]REY9X

4.2 53

283 teℓsureρeτtEχΣEtηeEdχu−πeSdθΣΣereτtθℓπEηθγηSρℓssEkreππS“ℓτE≥rχssEse≥tθχτEθτEψψE≥χππθsθχτsEℓtEME
sqrt{s}d_ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 24

282 hEseℓr≥ηEΣχrEψrχρψtEπeψtχτSμetsEθτEψψE≥χππθsθχτsEℓtEMEsqrt{ρℓtηrρ{s}}d_ENE{e~EwθtηEtηeEh{shzE
dete≥tχrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 22

281 zeℓr≥ηEΣχrEτewEψηeτχρeτℓEwθtηEψηχtχτPμetEeveτtsEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~E
wθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 12
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280
teℓsureρeτtEχΣEtηeE≥eτtrℓπθtyEdeψeτdeτ≥eEχΣEtηeE≥ηℓrγedSψℓrtθ≥πeEψseudχrℓψθdθtyEdθstrθ−utθχτEθτE
ψrχtχτSπeℓdE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext ´ {e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalp
JournalpCRE2016RE^]REW99

4.2 39

279 teℓsureρeτtEχΣEtηeEψrχdu≥tθχτE≥rχssSse≥tθχτEχΣEℓEsθτγπeEtχψEquℓrνEθτEℓssχ≥θℓtθχτEwθtηEℓE‘E−χsχτEℓtE
_E{e~EwθtηEtηeEh{shzEexψerθρeτtTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 12

278 zeℓr≥ηEΣχrEtηeEψrχdu≥tθχτEχΣEsθτγπeEve≥tχrSπθνeEℓτdEex≥θtedEquℓrνsEθτEtηeE‘tEΣθτℓπEstℓteEθτEψψE
≥χππθsθχτsEℓtEMEsqrt{s}d_ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 14

277 zeℓr≥ηEΣχrEstrχτγEγrℓvθtyEθτEρuπtθμetEΣθτℓπEstℓtesEψrχdu≥edEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}dWYENE{e~EusθτγE
tηeEh{shzEdete≥tχrEℓtEtηeEsojTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 12

276 pdeτtθΣθ≥ℓtθχτEχΣE−χχstedREηℓdrχτθ≥ℓππyEde≥ℓyθτγE−χsχτsEℓτdE≥χρψℓrθsχτsEwθtηEh{shzEdℓtℓEtℓνeτEℓtE
–mχrρuπℓaEseeEtext ´ {e~TEEuropeanpPhysicalpJournalpCRE2016RE^]REW[Z 4.2 44

275 zeℓr≥ηEΣχrEτewEψηeτχρeτℓEθτEeveτtsEwθtηEℓtEπeℓstEtηreeEψηχtχτsE≥χππe≥tedEθτE≥χππθsθχτsEℓtE–mχrρuπℓaE
seeEtext EdE_E{e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]REXWV 4.2 53

274 wrχ−θτγEπeψtχτEΣπℓvχurEvθχπℓtθχτEvθℓEτeutrθτχπessE–mχrρuπℓaEseeEtext Ede≥ℓysEwθtηEtηeEh{shzE
dete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]REXYX 4.2 12

273 hEτewEρetηχdEtχEdθstθτγuθsηEηℓdrχτθ≥ℓππyEde≥ℓyθτγE−χχstedE−χsχτsEΣrχρE−χsχτsEusθτγEtηeEh{shzE
dete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]REXY_ 4.2 6

272 zeℓr≥ηEΣχrEsuψersyρρetryEℓtE–mχrρuπℓaEseeEtext ´ {e~EθτEΣθτℓπEstℓtesEwθtηEμetsEℓτdEtwχEsℓρeSsθγτE
πeψtχτsEχrEtηreeEπeψtχτsEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]REX[9 4.2 48

271 zeℓr≥ηEΣχrEθτvθsθ−πeEde≥ℓysEχΣEℓEoθγγsE−χsχτEusθτγEve≥tχrS−χsχτEΣusθχτEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE
{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 45

270
zeℓr≥ηEΣχrEℓτχρℓπχusE≥χuψπθτγsEθτEtηeE‘Et−EvertexEΣrχρEtηeEρeℓsureρeτtEχΣEdχu−πeEdθΣΣereτtθℓπE
ℓτγuπℓrEde≥ℓyErℓtesEχΣEsθτγπeEtχψEquℓrνsEψrχdu≥edEθτEtηeEtS≥ηℓττeπEwθtηEtηeEh{shzEdete≥tχrTE
JournalpofpHighpEnergypPhysicsRE2016REXVW]REWSZ]

5.4 12

269 zeℓr≥ηesEΣχrEs≥ℓπℓrEπeψtχquℓrνsEθτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext EdE_´ {e~EwθtηEtηeEh{shzEdete≥tχrTE
EuropeanpPhysicalpJournalpCRE2016RE^]RE[ 4.2 68

268
teℓsureρeτtsEχΣEtηeEoθγγsE−χsχτEψrχdu≥tθχτEℓτdEde≥ℓyErℓtesEℓτdE≥χuψπθτγEstreτγtηsEusθτγE
≥χππθsθχτEdℓtℓEℓtE–mχrρuπℓaEseeEtext EℓτdE_´ {e~EθτEtηeEh{shzEexψerθρeτtTEEuropeanpPhysicalpJournalpC
RE2016RE^]RE]

4.2 185

267
teℓsureρeτtsEχΣEΣθdu≥θℓπE≥rχssSse≥tθχτsEΣχrE–mχrρuπℓaEseeEtext Eψrχdu≥tθχτEwθtηEχτeEχrEtwχE
ℓddθtθχτℓπESμetsEθτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext d_E{e~´ usθτγEtηeEh{shzEdete≥tχrTEEuropeanp
PhysicalpJournalpCRE2016RE^]REWW

4.2 21

266 ztudyEχΣEtηeE–mχrρuπℓaEseeEtext EℓτdE–mχrρuπℓaEseeEtext Ede≥ℓysEwθtηEtηeEh{shzEdete≥tχrTEEuropeanp
PhysicalpJournalpCRE2016RE^]REZ 4.2 13

265
zeℓr≥ηEΣχrEℓτEℓddθtθχτℓπREηeℓvyEoθγγsE−χsχτEθτEtηeE–mχrρuπℓaEseeEtext Ede≥ℓyE≥ηℓττeπEℓtE–mχrρuπℓaE
seeEtext EθτE–mχrρuπℓaEseeEtext E≥χππθsθχτEdℓtℓEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE
2016RE^]REZ[

4.2 152

264 zeℓr≥ηEΣχrEsθτγπeEtχψSquℓrνEψrχdu≥tθχτEvθℓEΣπℓvχurS≥ηℓτγθτγEτeutrℓπE≥urreτtsEℓtE_´ {e~EwθtηEtηeE
h{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE[[ 4.2 28

263 teℓsureρeτtEχΣEtηeE≥ηℓrγeEℓsyρρetryEθτEtχψSquℓrνEψℓθrEψrχdu≥tθχτEθτEtηeEπeψtχτSψπusSμetsEΣθτℓπE
stℓteEθτEψψE≥χππθsθχτEdℓtℓEℓtEMsqrt{s}d_RρℓtηrρE{e~{}NEwθtηEtηeEh{shzEdete≥tχrE2016RE^]REW 1
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262 ztudyEχΣEηℓrdEdχu−πeSψℓrtχτEs≥ℓtterθτγEθτEΣχurSμetEeveτtsEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d^ENE{e~EwθtηE
tηeEh{shzEexψerθρeτtTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 21

261
zeℓr≥ηEΣχrEtηeEztℓτdℓrdEtχdeπEoθγγsE−χsχτEψrχdu≥edE−yEve≥tχrS−χsχτEΣusθχτEℓτdEde≥ℓyθτγEtχE
−χttχρEquℓrνsEθτEMEsqrt{s}d_ENE{e~EψψE≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergyp
PhysicsRE2016REXVW]REW

5.4 8

260 vτEtηeEψχssθ−θπθtyEtχEuseEseρθ≥χτdu≥tθveEηy−rθdEψθxeπEdete≥tχrsEΣχrEstudyEχΣErℓdθℓtθχτE−eπtEχΣEtηeE
lℓrtηTTEJournalpofpPhysics:pConferencepSeriesRE2016RE]^[REVYXVW_ 0.3

259 yesψχτseEχΣEtθρeψθxEdete≥tχrEwθtηEnℓhsajrEℓτdEzθEseτsχrEtχEηeℓvyEθχτsTEPhysicspofpParticlespandp
NucleipLettersRE2016REWYREY]YSY]9 0.5 3

258
teℓsureρeτtEχΣEeveτtSsηℓψeEχ−servℓ−πesEθτE–mχrρuπℓaEseeEtext EeveτtsEθτE≥χππθsθχτsEℓtE–mχrρuπℓaE
seeEtext ´ –mχrρuπℓaEseeEtext EwθtηEtηeEh{shzEdete≥tχrEℓtEtηeEsojTEEuropeanpPhysicalpJournalpCRE2016RE
^]REY^[

4.2 5

257 jηℓrγedSψℓrtθ≥πeEdθstrθ−utθχτsEθτEθτterℓ≥tθχτsEℓtE–mχrρuπℓaEseeEtext EρeℓsuredEwθtηEtηeEh{shzE
dete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]REZVY 4.2 19

256 jηℓrγedSψℓrtθ≥πeEdθstrθ−utθχτsEℓtEπχwEtrℓτsverseEρχρeτtuρEθτE–mχrρuπℓaEseeEtext ´ {e~Eθτterℓ≥tθχτsE
ρeℓsuredEwθtηEtηeEh{shzEdete≥tχrEℓtEtηeEsojTEEuropeanpPhysicalpJournalpCRE2016RE^]RE[VX 4.2 37

255 zeℓr≥ηEΣχrE−χttχρEsquℓrνEψℓθrEψrχdu≥tθχτEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext ´ {e~E
wθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE[Z^ 4.2 25

254
zeℓr≥ηEΣχrEρθτθρℓπEsuψersyρρetrθ≥EstℓτdℓrdEρχdeπEoθγγsEiχsχτsE´ U´ EℓτdEΣχrEℓE–mχrρuπℓaEseeEtext E
−χsχτEθτEtηeE–mχrρuπℓaEseeEtext EΣθτℓπEstℓteEψrχdu≥edEθτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext E{e~EwθtηE
tηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE[_[

4.2 28

253 teℓsureρeτtEχΣEtηeEψηχtχτEθdeτtθΣθ≥ℓtθχτEeΣΣθ≥θeτ≥θesEwθtηEtηeEh{shzEdete≥tχrEusθτγEsojEyuτSWE
dℓtℓTEEuropeanpPhysicalpJournalpCRE2016RE^]RE]]] 4.2 53

252 teℓsureρeτtEχΣEtηeE–mχrρuπℓaEseeEtext EdθμetE≥rχssEse≥tθχτEθτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext ´ {e~E
wθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE]^V 4.2 7

251 {ηeEψerΣχrρℓτ≥eEχΣEtηeEμetEtrθγγerEΣχrEtηeEh{shzEdete≥tχrEdurθτγEXVWWEdℓtℓEtℓνθτγTEEuropeanp
PhysicalpJournalpCRE2016RE^]RE[X] 4.2 16

250 zeℓr≥ηEΣχrEτewEψηeτχρeτℓEθτEdθΣΣereτtSΣπℓvχurEηθγηSρℓssEdθπeψtχτEΣθτℓπEstℓtesEθτE≥χππθsθχτsEℓtE
–mχrρuπℓaEseeEtext ´ {evEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE[ZW 4.2 7

249
zeℓr≥ηEΣχrEtηeEoθγγsE−χsχτEψrχdu≥edEθτEℓssχ≥θℓtθχτEwθtηEℓE−χsχτEℓτdEde≥ℓyθτγEtχEΣχurESquℓrνsEvθℓE
twχEsψθτSzerχEψℓrtθ≥πesEθτE≥χππθsθχτsEℓtEWYE{e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE
2016RE^]RE]V[

4.2 16

248 tuχτEre≥χτstru≥tθχτEψerΣχrρℓτ≥eEχΣEtηeEh{shzEdete≥tχrEθτEψrχtχτSψrχtχτE≥χππθsθχτEdℓtℓEℓtE
–mχrρuπℓaEseeEtext dWY´ {e~TEEuropeanpPhysicalpJournalpCRE2016RE^]REX9X 4.2 263

247 {estEχΣEjwEθτvℓrθℓτ≥eEθτEve≥tχrS−χsχτEΣusθχτEψrχdu≥tθχτEχΣEtηeEoθγγsE−χsχτEusθτγEtηeEρetηχdEθτEtηeE
dθtℓuEde≥ℓyE≥ηℓττeπEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE][_ 4.2 26

246 zeℓr≥ηEΣχrEγπuθτχsEθτEeveτtsEwθtηEℓτEθsχπℓtedEπeψtχτREμetsEℓτdEρθssθτγEtrℓτsverseEρχρeτtuρEℓtE
–mχrρuπℓaEseeEtext EdEWYE{eE~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE[][ 4.2 20

245 teℓsureρeτtEχΣEtηeEθτ≥πusθveEθsχπℓtedEψrχρψtEψηχtχτE≥rχssEse≥tθχτEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE
{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 25
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244 zeℓr≥ηEΣχrEℓEηθγηSρℓssEoθγγsE−χsχτEde≥ℓyθτγEtχEℓE‘E−χsχτEψℓθrEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE{e~E
wθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 59

243
zeℓr≥ηEΣχrEΣπℓvχurS≥ηℓτγθτγEτeutrℓπE≥urreτtEtχψSquℓrνEde≥ℓysEtχE–mχrρuπℓaEseeEtext EθτE–mχrρuπℓaE
seeEtext E≥χππθsθχτEdℓtℓE≥χππe≥tedEwθtηEtηeEh{shzEdete≥tχrEℓtE–mχrρuπℓaEseeEtext ´ {e~TEEuropeanp
PhysicalpJournalpCRE2016RE^]REWX

4.2 16

242
teℓsureρeτtEχΣEtηeE≥ηℓrγeEℓsyρρetryEθτEtχψSquℓrνEψℓθrEψrχdu≥tθχτEθτEtηeEπeψtχτSψπusSμetsEΣθτℓπE
stℓteEθτE≥χππθsθχτEdℓtℓEℓtE–mχrρuπℓaEseeEtext EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE
2016RE^]RE_^

4.2 18

241 zeℓr≥ηEΣχrEdθre≥tEtχψEsquℓrνEψℓθrEψrχdu≥tθχτEθτEΣθτℓπEstℓtesEwθtηEtwχEtℓuEπeψtχτsEθτE≥χππθsθχτsEℓtE
–mχrρuπℓaEseeEtext ´ {e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE_W 4.2 7

240 zeℓr≥ηEΣχrE≥ηℓrγedEoθγγsE−χsχτsEθτEtηeEoE´–ESeEt−Ede≥ℓyE≥ηℓττeπEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE{e~E
usθτγEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 33

239 ztudyEχΣEtηeErℓreEde≥ℓysEχΣE–mχrρuπℓaEseeEtext EℓτdE–mχrρuπℓaEseeEtext EθτtχEρuχτEψℓθrsEΣrχρEdℓtℓE
≥χππe≥tedEdurθτγEtηeEsojEyuτEWEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE[WY 4.2 27

238
zeℓr≥ηEΣχrEsuψersyρρetryEθτEℓEΣθτℓπEstℓteE≥χτtℓθτθτγEtwχEψηχtχτsEℓτdEρθssθτγEtrℓτsverseE
ρχρeτtuρEθτE–mχrρuπℓaEseeEtext ´ d´ WY´ {e~E–mχrρuπℓaEseeEtext E≥χππθsθχτsEℓtEtηeEsojEusθτγEtηeE
h{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]RE[W^

4.2 17

237 zeℓr≥ηEΣχrEresχτℓτ≥esEθτEdθψηχtχτEeveτtsEℓtEMEsqrt{s}dWYENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofp
HighpEnergypPhysicsRE2016REXVW]REW 5.4 49

236 zeℓr≥ηEΣχrEsθτγπeEψrχdu≥tθχτEχΣEve≥tχrSπθνeEquℓrνsEde≥ℓyθτγEθτtχEθτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeE
text ´ {e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2016RE^]REZZX 4.2 24

235 teℓsureρeτtEχΣEtηeEreπℓtθveEwθdtηEdθΣΣereτ≥eEχΣEtηeEME{i}±Vη−χx{S}E{χverπθτe{i}}±VENEsysteρEwθtηE
tηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2016REXVW]REW 5.4 5

234 qetEeτerγyEρeℓsureρeτtEℓτdEθtsEsysteρℓtθ≥Euτ≥ertℓθτtyEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeE
text ´ {e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2015RE^[REW^ 4.2 194

233 zeℓr≥ηEΣχrEθτvθsθ−πeEψℓrtθ≥πesEψrχdu≥edEθτEℓssχ≥θℓtθχτEwθtηEsθτγπeStχψSquℓrνsEθτEψrχtχτSψrχtχτE
≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2015RE^[RE^9 4.2 21

232 zeℓr≥ηEΣχrEresχτℓτtEdθ−χsχτEψrχdu≥tθχτEθτEtηeE–mχrρuπℓaEseeEtext EΣθτℓπEstℓteEθτE–mχrρuπℓaEseeEtext E
≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext ´ {e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2015RE^[RE]9 4.2 62

231 teℓsureρeτtsEχΣEtηeE–mχrρuπℓaEseeEtext Eψrχdu≥tθχτE≥rχssEse≥tθχτsEθτEℓssχ≥θℓtθχτEwθtηEμetsEwθtηEtηeE
h{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2015RE^[RE_X 4.2 54

230 zeℓr≥ηEΣχrEdℓrνEρℓtterEθτEeveτtsEwθtηEηeℓvyEquℓrνsEℓτdEρθssθτγEtrℓτsverseEρχρeτtuρEθτE–mχrρuπℓaE
seeEtext E≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2015RE^[RE9X 4.2 60

229
teℓsureρeτtEχΣEtηeEMEtχverπθτe{t}ENEψrχdu≥tθχτE≥rχssSse≥tθχτEℓsEℓEΣuτ≥tθχτEχΣEμetEρuπtθψπθ≥θtyEℓτdEμetE
trℓτsverseEρχρeτtuρEθτE^E{e~EψrχtχτSψrχtχτE≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighp
EnergypPhysicsRE2015REXVW[REW

5.4 14

228
teℓsureρeτtEχΣEtηeE‘E‘EPE‘E”E≥rχssEse≥tθχτEℓτdEπθρθtsEχτEℓτχρℓπχusEtrθψπeEγℓuγeE≥χuψπθτγsEusθτγE
ΣθτℓπEstℓtesEwθtηEχτeEπeψtχτREρθssθτγEtrℓτsverseEρχρeτtuρREℓτdEtwχEμetsEwθtηEtηeEh{shzEdete≥tχrE
ℓtEMEsqrt{s}d^ENE{e~TEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW

5.4 12

227 zeℓr≥ηesEΣχrEηeℓvyEπχτγSπθvedE≥ηℓrγedEψℓrtθ≥πesEwθtηEtηeEh{shzEdete≥tχrEθτEψrχtχτSψrχtχτE≥χππθsθχτsE
ℓtEMEsqrt{s}d_ENE{e~TEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 29
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226 zeℓr≥ηEΣχrEtηeEME−χverπθτe{−}ENEde≥ℓyEχΣEtηeEztℓτdℓrdEtχdeπEoθγγsE−χsχτEθτEℓssχ≥θℓtedEM‘U”NoE
ψrχdu≥tθχτEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 64

225 teℓsureρeτtEχΣEtηeEθτ≥πusθveEμetE≥rχssSse≥tθχτEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtEMEsqrt{s}d^ENE{e~EusθτγE
ZT[EΣ−â��WEχΣEdℓtℓEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 27

224
zeℓr≥ηEΣχrEℓτχρℓπχusEψrχdu≥tθχτEχΣEψrχρψtEsℓρeSsθγτEπeψtχτEψℓθrsEℓτdEψℓθrSψrχdu≥edEdχu−πyE
≥ηℓrγedEoθγγsE−χsχτsEwθtηEMEsqrt{s}d_ENE{e~EψψE≥χππθsθχτsEusθτγEtηeEh{shzEdete≥tχrTEJournalpofpHighp
EnergypPhysicsRE2015REXVW[REW

5.4 45

223
zeℓr≥ηEΣχrE≥ηℓrγedEoθγγsE−χsχτsEde≥ℓyθτγEvθℓEoE´–ESeEˇ�E´–E˛‰EθτEΣuππyEηℓdrχτθ≥EΣθτℓπEstℓtesEusθτγEψψE
≥χππθsθχτEdℓtℓEℓtEMEsqrt{s}ENEdE_E{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2015RE
XVW[REW

5.4 56

222
zeℓr≥ηEΣχrEψrχdu≥tθχτEχΣE–mχrρuπℓaEseeEtext Eresχτℓτ≥esEde≥ℓyθτγEtχEℓEπeψtχτREτeutrθτχEℓτdEμetsEθτE
–mχrρuπℓaEseeEtext E≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext ´ {e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalp
JournalpCRE2015RE^[REXV9

4.2 73

221 werΣχrρℓτ≥eEχΣEtηeEh{shzEρuχτEtrθγγerEθτEψψE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext E{e~TEEuropeanp
PhysicalpJournalpCRE2015RE^[REWXV 4.2 51

220 zeℓr≥ηEΣχrEoθγγsE−χsχτEψℓθrEψrχdu≥tθχτEθτEtηeE–mχrρuπℓaEseeEtext EΣθτℓπEstℓteEΣrχρE≥χππθsθχτsEℓtE
–mχrρuπℓaEseeEtext E{e~wθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2015RE^[REZWX 4.2 66

219 keterρθτℓtθχτEχΣEsψθτEℓτdEψℓrθtyEχΣEtηeEoθγγsE−χsχτEθτEtηeE–mχrρuπℓaEseeEtext Ede≥ℓyE≥ηℓττeπEwθtηE
tηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2015RE^[REXYW 4.2 15

218
zeℓr≥ηEΣχrEτewEψηeτχρeτℓEθτEΣθτℓπEstℓtesEwθtηEℓτEeτerγetθ≥EμetEℓτdEπℓrγeEρθssθτγEtrℓτsverseE
ρχρeτtuρEθτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext {e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalp
JournalpCRE2015RE^[REX99

4.2 202

217 zeℓr≥ηEΣχrEℓEτewEresχτℓτ≥eEde≥ℓyθτγEtχEℓEχrE−χsχτEℓτdEℓEoθγγsE−χsχτEθτEtηeE–mχrρuπℓaEseeEtext E
ΣθτℓπEstℓtesEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2015RE^[REX]Y 4.2 46

216 teℓsureρeτtEχΣEtηreeSμetEψrχdu≥tθχτE≥rχssSse≥tθχτsEθτE–mχrρuπℓaEseeEtext E≥χππθsθχτsEℓtE^´ –mχrρuπℓaE
seeEtext E≥eτtreSχΣSρℓssEeτerγyEusθτγEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2015RE^[REXX_ 4.2 18

215 jχτstrℓθτtsEχτEtηeEχΣΣSsηeππEoθγγsE−χsχτEsθγτℓπEstreτγtηEθτEtηeEηθγηSρℓssEℓτdEΣθτℓπEstℓtesEwθtηEtηeE
h{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2015RE^[REYY[ 4.2 56

214
pdeτtθΣθ≥ℓtθχτEℓτdEeτerγyE≥ℓπθ−rℓtθχτEχΣEηℓdrχτθ≥ℓππyEde≥ℓyθτγEtℓuEπeψtχτsEwθtηEtηeEh{shzE
exψerθρeτtEθτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext –mχrρuπℓaEseeEtext TEEuropeanpPhysicalpJournalpCRE2015
RE^[REYVY

4.2 49

213 ztudyEχΣEtηeEsψθτEℓτdEψℓrθtyEχΣEtηeEoθγγsE−χsχτEθτEdθ−χsχτEde≥ℓysEwθtηEtηeEh{shzEdete≥tχrTE
EuropeanpPhysicalpJournalpCRE2015RE^[REZ^] 4.2 104

212
v−servℓtθχτEℓτdEρeℓsureρeτtsEχΣEtηeEψrχdu≥tθχτEχΣEψrχρψtEℓτdEτχτSψrχρψtE–mχrρuπℓaEseeEtext E
ρesχτsEθτEℓssχ≥θℓtθχτEwθtηEℓE–mχrρuπℓaEseeEtext E−χsχτEθτE–mχrρuπℓaEseeEtext E≥χππθsθχτsEℓtE–mχrρuπℓaE
seeEtext EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2015RE^[REXX9

4.2 38

211
zeℓr≥ηEΣχrEtηeEztℓτdℓrdEtχdeπEoθγγsE−χsχτEψrχdu≥edEθτEℓssχ≥θℓtθχτEwθtηEtχψEquℓrνsEℓτdEde≥ℓyθτγE
θτtχE–mχrρuπℓaEseeEtext EθτE–mχrρuπℓaEseeEtext E≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext EwθtηEtηeEh{shzE
dete≥tχrTEEuropeanpPhysicalpJournalpCRE2015RE^[REYZ9

4.2 94

210
zeℓr≥ηEΣχrEsuψersyρρetryEθτEeveτtsE≥χτtℓθτθτγEℓEsℓρeSΣπℓvχurEχψψχsθteSsθγτEdθπeψtχτEψℓθrREμetsREℓτdE
πℓrγeEρθssθτγEtrℓτsverseEρχρeτtuρEθτE–mχrρuπℓaEseeEtext ´ {e~E≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTE
EuropeanpPhysicalpJournalpCRE2015RE^[REYW_

4.2 44

209 zeℓr≥ηEΣχrEηeℓvyEπχτγSπθvedEρuπtθS≥ηℓrγedEψℓrtθ≥πesEθτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext ´ {e~EusθτγEtηeE
h{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2015RE^[REY]X 4.2 22

(2015-2015)
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208 {wχSψℓrtθ≥πeEiχseSlθτsteθτE≥χrreπℓtθχτsEθτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext EVT9EℓτdE^E{e~EρeℓsuredE
wθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2015RE^[REZ]] 4.2 28

207 teℓsureρeτtEχΣEtηeEtχψEquℓrνEρℓssEθτEtηeE–mχrρuπℓaEseeEtext EℓτdE–mχrρuπℓaEseeEtext E≥ηℓττeπsE
usθτγE–mχrρuπℓaEseeEtext ´ –mχrρuπℓaEseeEtext Eh{shzEdℓtℓTEEuropeanpPhysicalpJournalpCRE2015RE^[REYYV 4.2 32

206 h{shzEyuτEWEseℓr≥ηesEΣχrEdθre≥tEψℓθrEψrχdu≥tθχτEχΣEtηθrdSγeτerℓtθχτEsquℓrνsEℓtEtηeEsℓrγeEoℓdrχτE
jχππθderTEEuropeanpPhysicalpJournalpCRE2015RE^[RE[WV 4.2 109

205 kesθγτEℓτdEvψerℓtθχτEχΣEtηeEilzSpppEkθstrθ−utedEjχρψutθτγEzysteρTEProcediapComputerpScienceRE
2015RE]]RE]W9S]XZ 1.6 5

204 werΣχrρℓτ≥eEχΣEΣuππyEθτstruρeτtedEdete≥tχrEψπℓτesEχΣEtηeEΣχrwℓrdE≥ℓπχrθρeterEχΣEℓEsθτeℓrEjχππθderE
dete≥tχrTEJournalpofpInstrumentationRE2015REWVREwV[VV9SwV[VV9 1 7

203 hπθγτρeτtEℓτdEresχπutθχτEstudθesEχΣEℓEthyzEj{Es≥ℓττerTEPhysicspofpParticlespandpNucleipLettersRE2015
REWXRE^X[S^Y[ 0.5 4

202 zeℓr≥ηEΣχrEπχwSs≥ℓπeEγrℓvθtyEsθγτℓturesEθτEρuπtθSμetEΣθτℓπEstℓtesEwθtηEtηeEh{shzEdete≥tχrEℓtEME
sqrt{s}d_ENE{e~TEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 2

201 hEseℓr≥ηEΣχrEηθγηSρℓssEresχτℓτ≥esEde≥ℓyθτγEtχEˇ�Pˇ�â��EθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE{e~EwθtηEtηeE
h{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 22

200 zuρρℓryEχΣEtηeEh{shzEexψerθρeτtâ��sEseτsθtθvθtyEtχEsuψersyρρetryEℓΣterEsojEyuτEWEâ��EθτterψretedE
θτEtηeEψηeτχρeτχπχγθ≥ℓπEtzztTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 42

199 zeℓr≥ηEΣχrEπeψtχτSΣπℓvχurSvθχπℓtθτγEoESeE˛…ˇ�Ede≥ℓysEχΣEtηeEoθγγsE−χsχτEwθtηEtηeEh{shzEdete≥tχrTE
JournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 46

198 teℓsureρeτtEχΣEΣχurSμetEdθΣΣereτtθℓπE≥rχssEse≥tθχτsEθτEMEsqrt{s}d_ENE{e~EψrχtχτSψrχtχτE≥χππθsθχτsE
usθτγEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REWS^] 5.4 5

197 hEseℓr≥ηEΣχrEMEtχverπθτe{t}ENEresχτℓτ≥esEusθτγEπeψtχτSψπusSμetsEeveτtsEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtEME
sqrt{s}d_ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 57

196 teℓsureρeτtEχΣEtηeEΣχrwℓrdS−ℓ≥νwℓrdEℓsyρρetryEχΣEeπe≥trχτEℓτdEρuχτEψℓθrSψrχdu≥tθχτEθτEψψE
≥χππθsθχτsEℓtEMEsqrt{s}d^ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 18

195 teℓsureρeτtEχΣE≥ηℓrγedSψℓrtθ≥πeEsψe≥trℓEθτEw−Pw−E≥χππθsθχτsEℓtEMEsqrt{s_{ρℓtηrρ{uu}}}dXT^]ENE{e~E
wθtηEtηeEh{shzEdete≥tχrEℓtEtηeEsojTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 49

194 hτℓπysθsEχΣEeveτtsEwθtηE−SμetsEℓτdEℓEψℓθrEχΣEπeψtχτsEχΣEtηeEsℓρeE≥ηℓrγeEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_E
NE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 26

193 jχτstrℓθτtsEχτEτewEψηeτχρeτℓEvθℓEoθγγsE−χsχτE≥χuψπθτγsEℓτdEθτvθsθ−πeEde≥ℓysEwθtηEtηeEh{shzE
dete≥tχrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 91

192 zeℓr≥ηEΣχrEηθγηSρℓssEdθ−χsχτEresχτℓτ≥esEwθtηE−χsχτStℓγγedEμetsEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtEME
sqrt{s}d_ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REWSY9 5.4 66

191
kθΣΣereτtθℓπEtχψSℓτtθtχψE≥rχssSse≥tθχτEρeℓsureρeτtsEℓsEℓEΣuτ≥tθχτEχΣEχ−servℓ−πesE≥χτstru≥tedEΣrχρE
ΣθτℓπSstℓteEψℓrtθ≥πesEusθτγEψψE≥χππθsθχτsEℓtEMEsqrt{s}d^ENE{e~EθτEtηeEh{shzEdete≥tχrTEJournalpofpHighp
EnergypPhysicsRE2015REXVW[REW

5.4 31
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190 zeℓr≥ηEΣχrEηeℓvyEtℓμχrℓτℓEτeutrθτχsEwθtηEtηeEh{shzEdete≥tχrEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE{e~TE
JournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 65

189
zeℓr≥ηEΣχrEψrχdu≥tθχτEχΣEve≥tχrSπθνeEquℓrνEψℓθrsEℓτdEχΣEΣχurEtχψEquℓrνsEθτEtηeEπeψtχτSψπusSμetsEΣθτℓπE
stℓteEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE
2015REXVW[REW

5.4 54

188 zeℓr≥ηEΣχrEτewEψηeτχρeτℓEθτEeveτtsEwθtηEtηreeEχrEρχreE≥ηℓrγedEπeψtχτsEθτEψψE≥χππθsθχτsEℓtEME
sqrt{s}d_ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 16

187 zuρρℓryEχΣEtηeEseℓr≥ηesEΣχrEsquℓrνsEℓτdEγπuθτχsEusθτγEMEsqrt{s}d_ENE{e~EψψE≥χππθsθχτsEwθtηEtηeE
h{shzEexψerθρeτtEℓtEtηeEsojTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 55

186 keterρθτℓtθχτEχΣEtηeEtχψSquℓrνEψχπeEρℓssEusθτγEMEtχverπθτe{t}ENEPEWSμetEeveτtsE≥χππe≥tedEwθtηEtηeE
h{shzEexψerθρeτtEθτE^E{e~EψψE≥χππθsθχτsTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 15

185 teℓsureρeτtEχΣEtηeEMEtχverπθτe{t}‘ENEℓτdEMEtχverπθτe{t}”ENEψrχdu≥tθχτE≥rχssEse≥tθχτsEθτEψψE≥χππθsθχτsE
ℓtEMEsqrt{s}d_ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 16

184 zeℓr≥ηEΣχrEΣπℓvχurS≥ηℓτγθτγEτeutrℓπE≥urreτtEtχψEquℓrνEde≥ℓysEtESeEoqEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE
{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REWS][ 5.4 18

183 zeℓr≥ηEΣχrEηeℓvyEπeψtχτEresχτℓτ≥esEde≥ℓyθτγEtχEℓE”E−χsχτEℓτdEℓEπeψtχτEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_E
NE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 22

182 tuπtθS~vEsuψψχrtEθτEpolwLsEdθstrθ−utedE≥χρψutθτγEeτvθrχτρeτtTEJournalpofpPhysics:pConferencep
SeriesRE2015RE]]ZREV]XV]_ 0.3 1

181 ilzpppEψrχdu≥tθχτEwθtηEdθstrθ−utedE≥χρψutθτγTEJournalpofpPhysics:pConferencepSeriesRE2015RE]]ZREVYXVY] 0.3 2

180 zeℓr≥ηEΣχrEsquℓrνsEℓτdEγπuθτχsEθτEeveτtsEwθtηEθsχπℓtedEπeψtχτsREμetsEℓτdEρθssθτγEtrℓτsverseE
ρχρeτtuρEℓtEMEsqrt{s}d_ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 37

179 lvθdeτ≥eEΣχrEtηeEoθγγsS−χsχτE“uνℓwℓE≥χuψπθτγEtχEtℓuEπeψtχτsEwθtηEtηeEh{shzEdete≥tχrTEJournalpofp
HighpEnergypPhysicsRE2015REXVW[REW 5.4 74

178 teℓsureρeτtEχΣEtηeE≥ηℓrγeEℓsyρρetryEθτEdθπeψtχτθ≥Ede≥ℓysEχΣEtχψEquℓrνEψℓθrsEθτEψψE≥χππθsθχτsEℓtEME
sqrt{s}d^ENE{e~EusθτγEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 16

177 zeℓr≥ηEΣχrE–mχrρuπℓaEseeEtext Ede≥ℓysEθτE–mχrρuπℓaEseeEtext E≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext ´ d´ _´ {e~E
wθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2015RE^[REW][ 4.2 25

176 teℓsureρeτtEχΣEtηeEtχψSquℓrνEρℓssEθτEtηeEΣuππyEηℓdrχτθ≥Ede≥ℓyE≥ηℓττeπEΣrχρEh{shzEdℓtℓEℓtE
–mχrρuπℓaEseeEtext TEEuropeanpPhysicalpJournalpCRE2015RE^[REW[_ 4.2 8

175
zeℓr≥ηEΣχrEdθre≥tEψℓθrEψrχdu≥tθχτEχΣEℓE≥ηℓrγθτχEℓτdEℓEτeutrℓπθτχEde≥ℓyθτγEtχEtηeEWX[´ ne~EoθγγsE
−χsχτEθτE–mχrρuπℓaEseeEtext ´ {e~E–mχrρuπℓaEseeEtext E≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEEuropeanp
PhysicalpJournalpCRE2015RE^[REXV_

4.2 50

174 ztudyEχΣEM‘U”NoEψrχdu≥tθχτEℓτdEoθγγsE−χsχτE≥χuψπθτγsEusθτγEoSeE‘E‘EOEde≥ℓysEwθtηEtηeEh{shzE
dete≥tχrTEJournalpofpHighpEnergypPhysicsRE2015REXVW[REW 5.4 14

173 zeℓr≥ηEΣχrEρetℓstℓ−πeEηeℓvyE≥ηℓrγedEψℓrtθ≥πesEwθtηEπℓrγeEθχτθsℓtθχτEeτerγyEπχssEθτE≥χππθsθχτsEℓtE
–mχrρuπℓaEseeEtext ´ {e~EusθτγEtηeEh{shzEexψerθρeτtTEEuropeanpPhysicalpJournalpCRE2015RE^[REZV^ 4.2 18
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172
teℓsureρeτtEχΣEtηeEψrχdu≥tθχτEℓτdEπeψtχτE≥ηℓrγeEℓsyρρetryEχΣE–mχrρuπℓaEseeEtext E−χsχτsEθτE
w−Pw−E≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2015RE
^[REXY

4.2 31

171 ztudyEχΣEtηeEsψθτEℓτdEψℓrθtyEχΣEtηeEoθγγsE−χsχτEθτEdθ−χsχτEde≥ℓysEwθtηEtηeEh{shzEdete≥tχrE2015RE
^[REW 3

170 h{shzEyuτEWEseℓr≥ηesEΣχrEdθre≥tEψℓθrEψrχdu≥tθχτEχΣEtηθrdSγeτerℓtθχτEsquℓrνsEℓtEtηeEsℓrγeEoℓdrχτE
jχππθderE2015RE^[REW 3

169 teℓsureρeτtEχΣEtηeEθτ≥πusθveEμetE≥rχssSse≥tθχτEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtEMEsqrt{s}d^ENE{e~EusθτγE
ZT[EΣ−â��WEχΣEdℓtℓEwθtηEtηeEh{shzEdete≥tχrE2015REXVW[REW 3

168 teℓsureρeτtEχΣEtηeEtχψEquℓrνEψℓθrEψrχdu≥tθχτE≥ηℓrγeEℓsyρρetryEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtEME
sqrt{s}ENEdE^E{e~EusθτγEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 24

167
zeℓr≥ηEΣχrEtηeEdθre≥tEψrχdu≥tθχτEχΣE≥ηℓrγθτχsREτeutrℓπθτχsEℓτdEstℓusEθτEΣθτℓπEstℓtesEwθtηEℓtEπeℓstEtwχE
ηℓdrχτθ≥ℓππyEde≥ℓyθτγEtℓusEℓτdEρθssθτγEtrℓτsverseEρχρeτtuρEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE{e~E
wθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW

5.4 29

166
{ηeEdθΣΣereτtθℓπEψrχdu≥tθχτE≥rχssEse≥tθχτEχΣEtηeE–mχrρuπℓaEseeEtext MWVXVNEρesχτEθτE–mχrρuπℓaEseeE
text EdE^´ {e~E–mχrρuπℓaEseeEtext E≥χππθsθχτsEρeℓsuredEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalp
JournalpCRE2014RE^ZREX_9[

4.2 12

165 lπe≥trχτEre≥χτstru≥tθχτEℓτdEθdeτtθΣθ≥ℓtθχτEeΣΣθ≥θeτ≥yEρeℓsureρeτtsEwθtηEtηeEh{shzEdete≥tχrEusθτγE
tηeEXVWWEsojEψrχtχτSψrχtχτE≥χππθsθχτEdℓtℓTEEuropeanpPhysicalpJournalpCRE2014RE^ZREX9ZW 4.2 160

164 teℓsureρeτtEχΣEtηeEuτderπyθτγEeveτtEθτEμetEeveτtsEΣrχρE^EMtextE{{e~}NEψrχtχτâ��ψrχtχτE≥χππθsθχτsE
wθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2014RE^ZREW 4.2 18

163
teℓsureρeτtEχΣEtηeE≥eτtrℓπθtyEℓτdEψseudχrℓψθdθtyEdeψeτdeτ≥eEχΣEtηeEθτteγrℓtedEeππθψtθ≥EΣπχwEθτE
πeℓdSπeℓdE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext ´ {e~´ wθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE
2014RE^ZREX9_X

4.2 18

162 sθγηtSquℓrνEℓτdEγπuχτEμetEdθs≥rθρθτℓtθχτEθτE–mχrρuπℓaEseeEtext E≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext EwθtηE
tηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2014RE^ZREYVXY 4.2 46

161
teℓsureρeτtEχΣEtηeEeπe≥trχweℓνEψrχdu≥tθχτEχΣEdθμetsEθτEℓssχ≥θℓtθχτEwθtηEℓE”S−χsχτEℓτdE
dθstrθ−utθχτsEseτsθtθveEtχEve≥tχrE−χsχτEΣusθχτEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtEMEsqrt{s}ENEdE_E{e~EusθτγE
tηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW

5.4 14

160
zeℓr≥ηEΣχrEdθre≥tEψrχdu≥tθχτEχΣE≥ηℓrγθτχsEℓτdEτeutrℓπθτχsEθτEeveτtsEwθtηEtηreeEπeψtχτsEℓτdEρθssθτγE
trℓτsverseEρχρeτtuρEθτEMEsqrt{s}ENEdE_E{e~EψψE≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighp
EnergypPhysicsRE2014REXVWZREW

5.4 76

159
teℓsureρeτtEχΣEtηeEψrχdu≥tθχτE≥rχssEse≥tθχτEχΣEψrχρψtEqUˇ�EρesχτsEθτEℓssχ≥θℓtθχτEwθtηEℓE‘E´–E
−χsχτEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}ENEdE^E{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE
2014REXVWZREW

5.4 24

158 teℓsureρeτtEχΣEdθμetE≥rχssSse≥tθχτsEθτEψψE≥χππθsθχτsEℓtE^E{e~E≥eτtreSχΣSρℓssEeτerγyEusθτγEtηeE
h{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 17

157 teℓsureρeτtEχΣEtηeEψrχdu≥tθχτEχΣEℓE‘E−χsχτEθτEℓssχ≥θℓtθχτEwθtηEℓE≥ηℓrρEquℓrνEθτEψψE≥χππθsθχτsEℓtEME
sqrt{s}ENEdE^E{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 37

156
zeℓr≥ηEΣχrEdθre≥tEψrχdu≥tθχτEχΣE≥ηℓrγθτχsREτeutrℓπθτχsEℓτdEsπeψtχτsEθτEΣθτℓπEstℓtesEwθtηEtwχEπeψtχτsE
ℓτdEρθssθτγEtrℓτsverseEρχρeτtuρEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}ENEdE_{e~EwθtηEtηeEh{shzEdete≥tχrTE
JournalpofpHighpEnergypPhysicsRE2014REXVWZREW

5.4 120

155 zeℓr≥ηEΣχrEsuψersyρρetryEℓtEMsqrt{s}NEdE_E{e~EθτEΣθτℓπEstℓtesEwθtηEμetsEℓτdEtwχEsℓρeSsθγτEπeψtχτsEχrE
tηreeEπeψtχτsEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 39
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154 teℓsureρeτtEχΣEtηeEπχwSρℓssEkreππS“ℓτEdθΣΣereτtθℓπE≥rχssEse≥tθχτEℓtEMEsqrt{s}ENEdE^E{e~EusθτγEtηeE
h{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 18

153 zeℓr≥ηEΣχrEdθre≥tEtχψSsquℓrνEψℓθrEψrχdu≥tθχτEθτEΣθτℓπEstℓtesEwθtηEtwχEπeψtχτsEθτEψψE≥χππθsθχτsEℓtEME
sqrt{s}ENEdE_E{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 52

152 teℓsureρeτtEχΣEˇ�E≥WEℓτdEˇ�E≥XEψrχdu≥tθχτEwθtηEMEsqrt{s}ENEdE^E{e~EψψE≥χππθsθχτsEℓtEh{shzTEJournalpofp
HighpEnergypPhysicsRE2014REXVWZREW 5.4 26

151 zeℓr≥ηEΣχrEρθ≥rχs≥χψθ≥E−πℓ≥νEηχπesEℓτdEstrθτγE−ℓππsEθτEΣθτℓπEstℓtesEwθtηEπeψtχτsEℓτdEμetsEwθtηEtηeE
h{shzEdete≥tχrEℓtEMEsqrt{s}ENEdE_E{e~TEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 6

150 zeℓr≥ηEΣχrEτewEψℓrtθ≥πesEθτEeveτtsEwθtηEχτeEπeψtχτEℓτdEρθssθτγEtrℓτsverseEρχρeτtuρEθτEψψE
≥χππθsθχτsEℓtEMEsqrt{s}ENEdE_E{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 40

149
zeℓr≥ηEΣχrEdθre≥tEtχψEsquℓrνEψℓθrEψrχdu≥tθχτEθτEeveτtsEwθtηEℓE–mχrρuπℓaEseeEtext E−χsχτRE–mχrρuπℓaE
seeEtext SμetsEℓτdEρθssθτγEtrℓτsverseEρχρeτtuρEθτE–mχrρuπℓaEseeEtext E{e~E–mχrρuπℓaEseeEtext E
≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2014RE^ZREX__Y

4.2 41

148 zeℓr≥ηEΣχrEτeutrℓπEoθγγsE−χsχτsEχΣEtηeEρθτθρℓπEsuψersyρρetrθ≥EstℓτdℓrdEρχdeπEθτEψψE≥χππθsθχτsEℓtEME
sqrt{s}d_ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 67

147 teℓsureρeτtEχΣEtηeEρuχτEre≥χτstru≥tθχτEψerΣχrρℓτ≥eEχΣEtηeEh{shzEdete≥tχrEusθτγEXVWWEℓτdEXVWXE
sojEψrχtχτSψrχtχτE≥χππθsθχτEdℓtℓTEEuropeanpPhysicalpJournalpCRE2014RE^ZREYWYV 4.2 166

146
teℓsureρeτtsEχΣEμetEvetχesEℓτdEℓzθρutηℓπEde≥χrreπℓtθχτsEθτEdθμetEeveτtsEψrχdu≥edEθτE–mχrρuπℓaEseeE
text E≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext EusθτγEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2014RE
^ZREYWW^

4.2 17

145
hEρeℓsureρeτtEχΣEtηeErℓtθχEχΣEtηeEψrχdu≥tθχτE≥rχssEse≥tθχτsEΣχrE–mχrρuπℓaEseeEtext EℓτdE–mχrρuπℓaE
seeEtext E−χsχτsEθτEℓssχ≥θℓtθχτEwθtηEμetsEwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2014
RE^ZREYW]_

4.2 16

144 teℓsureρeτtsEχΣEΣθdu≥θℓπEℓτdEdθΣΣereτtθℓπE≥rχssEse≥tθχτsEΣχrEoθγγsE−χsχτEψrχdu≥tθχτEθτEtηeE
dθψηχtχτEde≥ℓyE≥ηℓττeπEℓtEMEsqrt{s}d_ENE{e~EwθtηEh{shzTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 30

143
zeℓr≥ηEΣχrEsuψersyρρetryEθτEeveτtsEwθtηEπℓrγeEρθssθτγEtrℓτsverseEρχρeτtuρREμetsREℓτdEℓtEπeℓstE
χτeEtℓuEπeψtχτEθτEXVEΣ−â��WEχΣEMEsqrt{s}ENEdE_E{e~EψrχtχτSψrχtχτE≥χππθsθχτEdℓtℓEwθtηEtηeEh{shzE
dete≥tχrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW

5.4 9

142
zeℓr≥ηEΣχrEsquℓrνsEℓτdEγπuθτχsEwθtηEtηeEh{shzEdete≥tχrEθτEΣθτℓπEstℓtesEwθtηEμetsEℓτdEρθssθτγE
trℓτsverseEρχρeτtuρEusθτγEMEsqrt{s}d_ENE{e~EψrχtχτSψrχtχτE≥χππθsθχτEdℓtℓTEJournalpofpHighpEnergyp
PhysicsRE2014REXVWZREW

5.4 108

141
teℓsureρeτtEχΣEtηeE–mχrρuπℓaEseeEtext Eψrχdu≥tθχτE≥rχssSse≥tθχτEusθτγE–mχrρuπℓaEseeEtext EeveτtsE
wθtηE–mχrρuπℓaEseeEtext StℓγγedEμetsEθτE–mχrρuπℓaEseeEtext E≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext EℓτdE
_´ {e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2014RE^ZREYWV9

4.2 107

140
zeℓr≥ηEΣχrEtχψEsquℓrνEψℓθrEψrχdu≥tθχτEθτEΣθτℓπEstℓtesEwθtηEχτeEθsχπℓtedEπeψtχτREμetsREℓτdEρθssθτγE
trℓτsverseEρχρeτtuρEθτEMEsqrt{s}ENEdE_E{e~EψψE≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighp
EnergypPhysicsRE2014REXVWZREW

5.4 54

139 tuχτEre≥χτstru≥tθχτEeΣΣθ≥θeτ≥yEℓτdEρχρeτtuρEresχπutθχτEχΣEtηeEh{shzEexψerθρeτtEθτE
ψrχtχτSψrχtχτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext ´ {e~EθτEXVWVTEEuropeanpPhysicalpJournalpCRE2014RE^ZREYVYZ 4.2 45

138 lπe≥trχτEℓτdEψηχtχτEeτerγyE≥ℓπθ−rℓtθχτEwθtηEtηeEh{shzEdete≥tχrEusθτγEsojEyuτEWEdℓtℓTEEuropeanp
PhysicalpJournalpCRE2014RE^ZREW 4.2 160

137
zeℓr≥ηEΣχrE≥χτtℓ≥tEθτterℓ≥tθχτsEℓτdEπℓrγeEextrℓEdθρeτsθχτsEθτEtηeEdθπeψtχτE≥ηℓττeπEusθτγE
ψrχtχτSψrχtχτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext ´ _´ {e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalp
JournalpCRE2014RE^ZREYWYZ

4.2 31

(2014-2014)
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136 teℓsureρeτtEχΣEΣπχwEηℓrρχτθ≥sEwθtηEρuπtθSψℓrtθ≥πeE≥uρuπℓτtsEθτEw−Pw−E≥χππθsθχτsEℓtE–mχrρuπℓaEseeE
text ´ {e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2014RE^ZREYW[^ 4.2 52

135
teℓsureρeτtEχΣEdθstrθ−utθχτsEseτsθtθveEtχEtηeEuτderπyθτγEeveτtEθτEθτ≥πusθveE”S−χsχτEψrχdu≥tθχτEθτE
–mχrρuπℓaEseeEtext E≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext E{e~EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalp
JournalpCRE2014RE^ZREYW9[

4.2 21

134 zeℓr≥ηEΣχrEdθre≥tEψℓθrEψrχdu≥tθχτEχΣEtηeEtχψEsquℓrνEθτEℓππSηℓdrχτθ≥EΣθτℓπEstℓtesEθτEψrχtχτSψrχtχτE
≥χππθsθχτsEℓtEMEsqrt{s}ENEdE_E{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 36

133 teℓsureρeτtEχΣEtηeEψrχdu≥tθχτE≥rχssSse≥tθχτEχΣEˇ�MXzNESeEqUˇ�MSe˛…EPE˛…Eâ��Nˇ�EPEˇ�Eâ��EθτEψψE≥χππθsθχτsEℓtEME
sqrt{s}ENEdE^E{e~EℓtEh{shzTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 16

132 teℓsureρeτtEχΣEtηeE”U˛‡EOE−χsχτEtrℓτsverseEρχρeτtuρEdθstrθ−utθχτEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d^ENE
{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 79

131
zeℓr≥ηEΣχrEstrχτγEψrχdu≥tθχτEχΣEsuψersyρρetrθ≥Eψℓrtθ≥πesEθτEΣθτℓπEstℓtesEwθtηEρθssθτγEtrℓτsverseE
ρχρeτtuρEℓτdEℓtEπeℓstEtηreeE−SμetsEℓtEMEsqrt{s}EdE_ENE{e~EψrχtχτSψrχtχτE≥χππθsθχτsEwθtηEtηeEh{shzE
dete≥tχrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW

5.4 31

130 teℓsureρeτtEχΣEdθΣΣereτtθℓπEψrχdu≥tθχτE≥rχssSse≥tθχτsEΣχrEℓE”E−χsχτEθτEℓssχ≥θℓtθχτEwθtηE−SμetsEθτE^E
{e~EψrχtχτSψrχtχτE≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 26

129 zeℓr≥ηEΣχrEπχτγSπθvedEτeutrℓπEψℓrtθ≥πesEde≥ℓyθτγEθτtχEπeψtχτEμetsEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtEME
sqrt{s}d_ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2014REXVWZREW 5.4 38

128
zeℓr≥ηEΣχrEψℓθrEℓτdEsθτγπeEψrχdu≥tθχτEχΣEτewEηeℓvyEquℓrνsEtηℓtEde≥ℓyEtχEℓE”E−χsχτEℓτdEℓE
tηθrdSγeτerℓtθχτEquℓrνEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d_ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighp
EnergypPhysicsRE2014REXVWZREW

5.4 29

127 teℓsureρeτtEχΣEtηeEψrχdu≥tθχτE≥rχssEse≥tθχτEχΣEμetsEθτEℓssχ≥θℓtθχτEwθtηEℓE”E−χsχτEθτEψψE≥χππθsθχτsEℓtE
MEsqrt{s}d^ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 50

126 teℓsureρeτtEχΣEtηeE≥rχssSse≥tθχτEΣχrE‘E−χsχτEψrχdu≥tθχτEθτEℓssχ≥θℓtθχτEwθtηE−SμetsEθτEψψE≥χππθsθχτsE
ℓtEMEsqrt{s}d^ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 34

125 zeℓr≥ηEΣχrEtηθrdEγeτerℓtθχτEs≥ℓπℓrEπeψtχquℓrνsEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d^ENE{e~EwθtηEtηeEh{shzE
dete≥tχrTEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 30

124 zeℓr≥ηEΣχrEdℓrνEρℓtterE≥ℓτdθdℓtesEℓτdEπℓrγeEextrℓEdθρeτsθχτsEθτEeveτtsEwθtηEℓEμetEℓτdEρθssθτγE
trℓτsverseEρχρeτtuρEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 124

123 teℓsureρeτtEχΣE””Eψrχdu≥tθχτEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d^ENE{e~EℓτdEπθρθtsEχτEℓτχρℓπχusE”””EℓτdE
””˛‡E≥χuψπθτγsEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 45

122
zeℓr≥ηEΣχrE≥ηℓrγedEoθγγsE−χsχτsEtηrχuγηEtηeEvθχπℓtθχτEχΣEπeψtχτEuτθversℓπθtyEθτEMEtχverπθτe{t}ENE
eveτtsEusθτγEψψE≥χππθsθχτEdℓtℓEℓtEMEsqrt{s}d^ENE{e~EwθtηEtηeEh{shzEexψerθρeτtTEJournalpofpHighp
EnergypPhysicsRE2013REXVWYREW

5.4 14

121 zeℓr≥ηEΣχrEtηeEτeutrℓπEoθγγsE−χsχτsEχΣEtηeEρθτθρℓπEsuψersyρρetrθ≥EstℓτdℓrdEρχdeπEθτEψψE≥χππθsθχτsE
ℓtEMEsqrt{s}d^ENE{e~EwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 47

120 teℓsureρeτtEχΣEsψπθttθτγEs≥ℓπesEθτESeEeveτtsEℓtE–mχrρuπℓaEseeEtext EwθtηEtηeEh{shzEdete≥tχrTE
EuropeanpPhysicalpJournalpCRE2013RE^YREXZYX 4.2 8

119
zeℓr≥ηEΣχrEℓEπθγηtE≥ηℓrγedEoθγγsE−χsχτEθτEtηeEde≥ℓyE≥ηℓττeπE–mχrρuπℓaEseeEtext EθτE–mχrρuπℓaEseeE
text EeveτtsEusθτγE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext EwθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalp
JournalpCRE2013RE^YREXZ][

4.2 76

AlexeytZhemchugov
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118
zeℓr≥ηEΣχrEdθre≥tEtηθrdSγeτerℓtθχτEsquℓrνEψℓθrEψrχdu≥tθχτEθτEΣθτℓπEstℓtesEwθtηEρθssθτγEtrℓτsverseE
ρχρeτtuρEℓτdEtwχE−SμetsEθτEMEsqrt{s}d_ENE{e~EψψE≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTEJournalpofpHighp
EnergypPhysicsRE2013REXVWYREW

5.4 92

117
zeℓr≥ηEΣχrEτewEψηeτχρeτℓEθτEΣθτℓπEstℓtesEwθtηEπℓrγeEμetEρuπtθψπθ≥θtθesEℓτdEρθssθτγEtrℓτsverseE
ρχρeτtuρEℓtEMEsqrt{s}d_ENE{e~EψrχtχτSψrχtχτE≥χππθsθχτsEusθτγEtηeEh{shzEexψerθρeτtTEJournalpofp
HighpEnergypPhysicsRE2013REXVWYREW

5.4 64

116 teℓsureρeτtEχΣEtηeEdθΣΣereτtθℓπE≥rχssSse≥tθχτEχΣEiEPEρesχτEψrχdu≥tθχτEθτEψψE≥χππθsθχτsEℓtEME
sqrt{s}d^ENE{e~EℓtEh{shzTEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 24

115 werΣχrρℓτ≥eEχΣEμetEsu−stru≥tureEte≥ητθquesEΣχrEπℓrγeSyEμetsEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtEME
sqrt{s}d^ENE{e~EusθτγEtηeEh{shzEdete≥tχrTEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 43

114 pρψrχvedEπuρθτχsθtyEdeterρθτℓtθχτEθτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext EusθτγEtηeEh{shzEdete≥tχrEℓtE
tηeEsojTEEuropeanpPhysicalpJournalpCRE2013RE^YREX[W_ 4.2 276

113
teℓsureρeτtEχΣEtηeEθτ≥πusθveEμetE≥rχssSse≥tθχτEθτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext EℓτdE≥χρψℓrθsχτE
tχEtηeEθτ≥πusθveEμetE≥rχssSse≥tθχτEℓtE–mχrρuπℓaEseeEtext EusθτγEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalp
JournalpCRE2013RE^YREX[V9

4.2 71

112 tuπtθS≥ηℓττeπEseℓr≥ηEΣχrEsquℓrνsEℓτdEγπuθτχsEθτE–mχrρuπℓaEseeEtext E≥χππθsθχτsEwθtηEtηeEh{shzE
dete≥tχrEℓtEtηeEsojTEEuropeanpPhysicalpJournalpCRE2013RE^YREXY]X 4.2 25

111 qetEeτerγyEρeℓsureρeτtEwθtηEtηeEh{shzEdete≥tχrEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtE
Msqrt{ρℓtηrρ{s}}d^Eρℓtηrρ{{e~}NTEEuropeanpPhysicalpJournalpCRE2013RE^YREW 4.2 209

110 teℓsureρeτtEχΣEμetEsηℓψesEθτEtχψSquℓrνEψℓθrEeveτtsEℓtE–mχrρuπℓaEseeEtext EusθτγEtηeEh{shzE
dete≥tχrTEEuropeanpPhysicalpJournalpCRE2013RE^YREX]^] 4.2 18

109
teℓsureρeτtEχΣEtηeEdθstrθ−utθχτsEχΣEeveτtS−ySeveτtEΣπχwEηℓrρχτθ≥sEθτEπeℓdSπeℓdE≥χππθsθχτsEℓtEME
sqrt{{{s_{uuE}}}}ENEdEXT^]E{e~EwθtηEtηeEh{shzEdete≥tχrEℓtEtηeEsojTEJournalpofpHighpEnergypPhysicsRE
2013REXVWYREW

5.4 143

108 teℓsureρeτtEχΣEtηeEtχψEquℓrνE≥ηℓrγeEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d^ENE{e~EwθtηEtηeEh{shzEdete≥tχrTE
JournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 15

107 h{shzEseℓr≥ηEΣχrEτewEψηeτχρeτℓEθτEdθμetEρℓssEℓτdEℓτγuπℓrEdθstrθ−utθχτsEusθτγEψψE≥χππθsθχτsEℓtEME
sqrt{s}d^EN{e~TEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 72

106 teℓsureρeτtEχΣEθsχπℓtedSψηχtχτEψℓθrEψrχdu≥tθχτEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d^b{e~ENEwθtηEtηeEh{shzE
dete≥tχrTEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 44

105 zeℓr≥ηEΣχrEresχτℓτ≥esEde≥ℓyθτγEθτtχEtχψSquℓrνEψℓθrsEusθτγEΣuππyEηℓdrχτθ≥Ede≥ℓysEθτEψψE≥χππθsθχτsEwθtηE
h{shzEℓtEMEsqrt{s}d^ENE{e~TEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW 5.4 55

104
zeℓr≥ηEΣχrEdθre≥tE≥ηℓrγθτχEψrχdu≥tθχτEθτEℓτχρℓπySρedθℓtedEsuψersyρρetryE−reℓνθτγEρχdeπsE−ℓsedE
χτEℓEdθsℓψψeℓrθτγStrℓ≥νEsθγτℓtureEθτEψψE≥χππθsθχτsEℓtEMEsqrt{s}d^bρℓtηrρ{{e~}ENEwθtηEtηeEh{shzE
dete≥tχrTEJournalpofpHighpEnergypPhysicsRE2013REXVWYREW

5.4 15

103 teℓsureρeτtsEχΣEtχψEquℓrνEψℓθrEreπℓtθveEdθΣΣereτtθℓπE≥rχssSse≥tθχτsEwθtηEh{shzEθτEψψE≥χππθsθχτsEℓtE
Msqrt{s}EdE^Eρ−χx{{e~}NTEEuropeanpPhysicalpJournalpCRE2013RE^YREW 4.2 55

102 zeℓr≥ηEΣχrEψℓθrSψrχdu≥edEρℓssθveE≥χπχuredEs≥ℓπℓrsEθτEΣχurSμetEΣθτℓπEstℓtesEwθtηEtηeEh{shzEdete≥tχrE
θτEψrχtχτâ��ψrχtχτE≥χππθsθχτsEℓtEMsqrt{s}EdE^Eρ−χx{{e~}NTEEuropeanpPhysicalpJournalpCRE2013RE^YREW 4.2 44

101 teℓsureρeτtEχΣEtηeEΣπℓvχurE≥χρψχsθtθχτEχΣEdθμetEeveτtsEθτEψψE≥χππθsθχτsEℓtEMsqrt{s}d^Eρ−χx{{e~}NE
wθtηEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2013RE^YREW 4.2 12

(2013-2013)
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100 zθτγπeEηℓdrχτEresψχτseEρeℓsureρeτtEℓτdE≥ℓπχrθρeterEμetEeτerγyEs≥ℓπeEuτ≥ertℓθτtyEwθtηEtηeEh{shzE
dete≥tχrEℓtEtηeEsojTEEuropeanpPhysicalpJournalpCRE2013RE^YREW 4.2 41

99 qetEeτerγyEresχπutθχτEθτEψrχtχτSψrχtχτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeEtext Ere≥χrdedEθτEXVWVEwθtηEtηeE
h{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2013RE^YREXYV] 4.2 153

98 teℓsureρeτtEχΣEtηeE–mχrρuπℓaEseeEtext Eψrχdu≥tθχτE≥rχssEse≥tθχτEθτEtηeEtℓuEPEμetsE≥ηℓττeπEusθτγEtηeE
h{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2013RE^YREXYX_ 4.2 30

97
zeℓr≥ηEΣχr‘oψrχdu≥tθχτEwθtηEℓEπθγηtEoθγγsE−χsχτEde≥ℓyθτγEtχEψrχρψtEeπe≥trχτSμetsEθτE
ψrχtχτâ��ψrχtχτE≥χππθsθχτsEℓtEIsqrtE{s}d^IE{e~EwθtηEtηeEh{shzEdete≥tχrTENewpJournalpofpPhysicsRE2013RE
W[REVZYVV9

2.9 15

96 zeℓr≥ηEΣχrEde≥ℓysEχΣEstχψψedREπχτγSπθvedEψℓrtθ≥πesEΣrχρE^E{e~EψψE≥χππθsθχτsEwθtηEtηeEh{shzEdete≥tχrTE
EuropeanpPhysicalpJournalpCRE2012RE^XREW 4.2 14

95
teℓsureρeτtEχΣEtηeEψχπℓrθsℓtθχτEχΣE‘E−χsχτsEψrχdu≥edEwθtηEπℓrγeEtrℓτsverseEρχρeτtuρEθτEψψE
≥χππθsθχτsEℓtEMsqrt{s}EdE^Eρ−χx{{e~}NEwθtηEtηeEh{shzEexψerθρeτtTEEuropeanpPhysicalpJournalpCRE2012RE
^XREW

4.2 31

94 teℓsureρeτtEχΣEtηeE≥ηℓrγeEℓsyρρetryEθτEtχψEquℓrνEψℓθrEψrχdu≥tθχτEθτE≥χππθsθχτsEℓtE–mχrρuπℓaEseeE
text EusθτγEtηeEh{shzEdete≥tχrTEEuropeanpPhysicalpJournalpCRE2012RE^XREXVY9 4.2 78

93 zeℓr≥ηEΣχrEπeψtχτEΣπℓvχurEvθχπℓtθχτEθτEtηeE≥χτtθτuuρEwθtηEtηeEh{shzEdete≥tχrEθτE–mχrρuπℓaEseeEtext E
≥χππθsθχτsEℓtEtηeEsojTEEuropeanpPhysicalpJournalpCRE2012RE^XREXVZV 4.2 10

92 teℓsureρeτtEχΣEtηeEtχψEquℓrνEρℓssEwθtηEtηeEteρψπℓteEρetηχdEθτEtηeE–mχrρuπℓaEseeEtext E≥ηℓττeπE
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