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Introduction Background
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Introduction International Linear Collider

International Linear Collider (ILC)
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International Linear Collider (ILC)
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Introduction Analysis methods
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Introduction Analysis methods
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Introduction Analysis methods
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Introduction Analysis methods

Channel

@ Top O full hadronic decay channel (2FY it — bbqq qq)
@ Six jet final state
o Top DEFIEIBIED 46% M DBAIETHIET S,
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Introduction
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Vertex ;8 € D ERE =

Inaccurate vertex charge measurement
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Introduction Vertex Restoration

Vertex Restoration
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Introduction Vertex Restoration

Vertex Restoration
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Introduction Vertex Restoration

Vertex Restoration

Vertex Restoration M@F2
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Event Pre-selection

Pre-selection conditions
@ b-tag cut
Topibtag > 0.8 && Top2btag > 0.8
@ Chi2 cut
chiTopMass1 + chiTopE1 + chiPbstar1 < 30
chiTopMass2 + chiTopE2 + chiPbstar2 < 30
@ Kinematic cut
140 GeV < Top1mass < 210 GeV
140 GeV < Top2mass < 210 GeV
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Precuts & Generated

Before vertex recovery After vertex recovery

Event number 506773 (100%) 506773 (100%)
After b-tag cut 371410 (73.3%) 372884 (73.6%)
After kinematic cut 242100 (47.8%) 243046 (48.0%)
After chi2 cut 146479 (28.9%) 146990 (29.0%)
Generated
Event number 491557
AFB(top) 0.324676
AFB(bottom) 0.341256
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Vertex charge cut

Strict cuts

@ Topibcharge*Top2bcharge < 0 &&
Top1TotalKaonCharge*Top2TotalKaonCharge < 0
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Vertex charge cut

Loose cuts
@ Top1ibcharge*Top2bcharge < 0
@ Top1TotalKaonCharge*Top2TotalKaonCharge < 0
@ Top1ibcharge*Top2TotalKaonCharge < 0
@ Top2bcharge*Top1TotalKaonCharge < 0
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Vertex charge cut

Strict cuts Loose cuts
Number after cut 5113 (1.01%) 57866 (11.4%)
AFB(top) 0.280853 0.266201
AFB(bottom) 0.293370 0.263730
Generated
Event number 491557
AFB(top) 0.324676

AFB(bottom)  0.341256
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Polar angle spectrum (Strict cuts)

top polar angle (before:Red Gen:Blue) bottom polar angle (before:Red Gen:Blue)

Figure: Top and bottom polar angle spectrum
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Polar angle spectrum (Loose cuts)

top polar angle (before:Red Gen:Blue) bottom polar angle (before:Red Gen:Blue)
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Figure: Top and bottom polar angle spectrum
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Vertex charge cut (strict cuts)

Before vertex recovery  After vertex recovery

Number after cut 5113 (1.01%) 5469 (1.08%)
AFB(top) 0.280853 0.296581
AFB(bottom) 0.29337 0.301518
Generated
Event number 491557
AFB(top) 0.324676
AFB(bottom) 0.341256
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Polar angle spectrum (Strict cuts)

top polar angle (before:Red after:Green Gen:Blue)
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Figure: Top and bottom polar angle spectrum

Yuichi Okugawa, Ryo Yonamine, Roman Pos¢ Vertex Charge Determination

May 18,2018

28 /52



Polar angle spectrum (Strict cuts)

Top cosd MC vs RC (before vtx recovery) Top cos® MC vs RC (after vtx recovery)

MC cos 8
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Figure: Top polar angle with MC and RC compared
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Vertex charge cut (Loose cuts)

Before vertex recovery  After vertex recovery

Number after cut 57866 (11.4%) 58365 (11.5%)
vix1+vix2 25527 25254
kaon1+kaon2 13481 14557
vix1+kaon2 5784 5833
vix2+kaon1 13074 12721
AFB(top) 0.266201 0.269991
AFB(bottom) 0.263730 0.267026
Generated
Event number 491557
AFB(top) 0.324676
AFB(bottom) 0.341256

Yuichi Okugawa, Ryo Yonamine, Roman Pos¢ Vertex Charge Determination May 18, 2018 30/52



Polar angle spectrum (Loose cuts)

top polar angle (before:Red after:Green Gen:Blue) bottom polar angle (before:Red after:Green Gen:Blue)
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Figure: Top and bottom polar angle spectrum
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Polar angle spectrum (Loose cuts)

Top cosd MC vs RC (before vtx recovery) Top cos® MC vs RC (after vtx recovery)
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Figure: Top polar angle with MC and RC compared
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Conclusion

Thank you!

(AT ITYTASAR)
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Vertex charge cut (non-strict cut)

Cuts
@ Topibcharge*Top2bcharge < 0
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Vertex charge cut (non-strict cut)

Before vertex recovery After vertex recovery

Number after cut 25527 (5.04%) 25254 (4.98%)
AFB(top) 0.276374 (14.8%) 0.280312 (13.7%)
AFB(bottom) 0.276492 (19.0%) 0.279718 (18.0%)
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Polar angle spectrum

top polar angle (before:Red after:Green Gen:Blue)
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Figure: Top and bottom polar angle spectrum
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Polar angle spectrum

Top cosd MC vs RC (before vtx recovery) Top cos® MC vs RC (after vtx recovery)

Figure: Top polar angle with MC and RC compared
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Vertex charge cut (vtx + kaon)

Cuts
@ Topibcharge*Top2bcharge < 0
@ Top1TotalKaonCharge*Top2TotalKaonCharge < 0
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Vertex charge cut (vtx + kaon)

Before vertex recovery After vertex recovery

Number after cut 39008 (7.70%) 39811 (7.86%)
vix1+vix2 25527 25254
kaon1+kaon2 13481 14557
AFB(top) 0.277994 (14.4%) 0.281204 (13.4%)
AFB(bottom) 0.277200 (18.8%) 0.281053 (17.6%)
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Polar angle spectrum

top polar angle (before:Red after:Green Gen:Blue) bottom polar angle (before:Red after:Green Gen:Blue)
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Figure: Top and bottom polar angle spectrum
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Polar angle spectrum

Top cosb MC vs RC (after vtx recovery)

p— =

Top cosB MC vs RC (before vitx recovery)

MC cos 8

Figure: Top polar angle with MC and RC compared
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Vertex charge cut (vix + kaon + vix1/kaon2)

Cuts
@ Topibcharge*Top2bcharge < 0
@ Top1TotalKaonCharge*Top2TotalKaonCharge < 0
@ Top1bcharge*Top2TotalKaonCharge < 0
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Vertex charge cut (vix + kaon + vix1/kaon2)

Before vertex recovery  After vertex recovery

Number after cut 44792 (8.84%) 45644 (9.01%)
vix1+vix2 25527 25254
kaon1+kaon2 13481 14557
vix1+kaon2 5784 5833
AFB(top) 0.274871 (15.3%) 0.278525 (14.2%)
AFB(bottom) 0.271924 (20.3%) 0.275524 (19.3%)
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Polar angle spectrum

top polar angle (before:Red after:Green Gen:Blue) bottom polar angle (before:Red after:Green Gen:Blue)

Figure: Top and bottom polar angle spectrum
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Polar angle spectrum

Top cosb MC vs RC (after vtx recovery)

4 = o
B = 100C

Top cosB MC vs RC (before vitx recovery)

MC cos 8

Figure: Top polar angle with MC and RC compared
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Backups
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Missing prongs

ZzbN 3 prong DRZEER:
o Mo /IBERD RN, (9.3%)
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Missing prongs

ZzbN 3 prong DRZEER:

@ VXD F7ld FTD ~DEv MEL, (20.%)
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Missing prongs

ZzbN 3 prong DRZEER:

@ PFO "B INAN 272355, (32%)
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Missing prongs

ZzbN 3 prong DRZEER:

0 EMINTKEEE L offset (31%)
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Missing prongs

ZzbN 3 prong DRZEER:

o TMfth (8%)
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Missing prongs

ZzbN 3 prong DRZEER:

@ PFO "B INAN 272355, (32%)
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Missing vertices

ZZ 513 Vertex DRIZIER:
o HERRIES - Prong NMAERINAITHITRERISBERINAL,

ZZ Tl prong DRZEICHET S vertex D RIBICEE T %,
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Missing vertices

Z 25N Vertex DRZIEER:
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ZZ Tl prong DRZEICHET S vertex D RIBICEE T %,
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Missing vertices

Z 25N Vertex DRZIEER:

o Vertex BMEICT1 DEBEMINL A >7/<FE . prong 21D LHRFA
L vertex BN RIET BI5ED H D,

ZZ Tl prong DRZEICHET S vertex D RIBICEE T %,
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Missing vertices

Z 25N Vertex DRZIEER:

@ b-hadron A* VXD @ acceptance A CEMINIH S,

ZZ Tl prong DRZEICHET S vertex D RIBICEE T %,
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