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(Ife>  Principle of the coupling measurement
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o
ires Background and tools
BaCkg round: Final State c (fb)
g-gbar (u,d,s,c,b) ~1600
t-tbar ~300
W+W- ~4300
Z7 ~240
t-tbar-Z ~4.3

Generation/simulation
— t-tbar-H and t-tbar-Z generated with COMPHEP v41.10 + Pythia 6.158
— Other Bckgds generated with Pythia
— Simulated with SIMDET v4.

B-tag
— NN based, including Zvtop, impact parameter joint probabilty tag, mass

and momentum of the vertex, etc.

» Implemented in SIMDET by T.Kuhl
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iFeS Channels studied

t-t-H; (H-b b)
— Semi-leptonic channel — 4b2qlv
> BR(ttbarH — 4b2qglv) ~ 43.9% x BR(H — b-bbar)

— Hadronic channel — 4b4qg
> BR(ttbarH — 4b4q) ~ 45.6% x BR(H — b-bbar)

t-t-H; (H-W*W")
— 2 like sign leptons + 6 jets channel — 21+/-2v4qg2b
> BR(ttbarH — 21+/-2v4q2b) ~ 10% x BR(H = W*W")
— 1 lepton + 8 jets channel — Iv6g2b £
> BR(ttbarH — v6G2b) ~ 40% x BR(H = W*W") . P f
3 b

Neural Net selection

» Thrust, number of jets, Fox-Wolfram M., b-tag prob., etc.
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in Selection (h —b bar, semi leptonic channel)
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H — bb semllep; Ac™ /o~ = 5%
BG BG

H — bb semllep; Ac®™ /o~ = 10%
BEG BG

H — bb hadro; Ac™ /o™ = 5%
BG BG

H — bb hadre; Ac=s"" = 10%
BG BG

H — WW 2 llke slgn lep; Ac™ /c™ = 5%
BEG BG

H — WW 2 llke sign hp;ﬂﬁi’ﬁi: 10%

H—WW1lep; Ac™ /g™ = 5%

BEG BG
H—WW1lep; Ac™ /5™ = 10%

BEG BG
. 4 channe=ls combined; ﬂﬁEE‘ﬁEZ: 5%

4 channels comblned; Ac /c™ = 10%
BG BG

1=1000 fb*

E_ =500 GeV

A
200

m,, (GeV/c?)
: 5% or 10 %
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IfeS 6 fermions background (1)

Previous results don't include 6 fermions processes

Cross-sections / generation with WHIZARD
— At the partonic level

— Include ISR and beamstrahlung
— Hadronization and FSR done by PYTHIA

Some processes receive contributions of resonant diagrams
already taken into account with
— t-tbar, W+W-, ZZ, t-tbar-Z, t-tbar-H

> In this case these contributions are substracted from the total cross-section
to avoid double counting

Cross-section calculation and generation
— Difficult and time consuming

— Ambiguities arise when parton pairs are defined for fragmentation

> Loss of resolution on the g,,;, measurement due to 6 f. background is an
estimate
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6 fermions background (2)
Hadronic channel (m, = 120 GeV/c?)

Final state a(fb) € ol
bbbbbb 6.4-107° | 5.8%
bbbbgg (¢ = u,d) | 1.2-1071 | 1.6%
bbbbss 6.3-1072 | 1.8%
bbbbce 5.1-1072 | 2.0%
bbbbtt 6.9-107° | 31.8%
bbgqtt (¢ = u,d,s) | 8.9-107° | 12.5%
bbcctt 3.5-107° | 17.2%
bbtbdu * ~1-1072 | 14.0%
bbtbuv * ~3-107% | 1.2%

AceffBG / GeffBG =5 %
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Loss of resolution in the hadronic channel (m, = 120 GeV/c?)

=77
&iﬂp Agut (without 6f Agutl (with 6f
Fr
GeeiT et

pa
5% 8.3% ~ 8.5%
10% 10.1% ~ 10.5%

Loss of resolution in the semileptonic channel

ef 7
&i“ff Dgiin (without 6f) Bgun (with 6f)
O 5 FetH Git H
5% 9.1% ~ 9.3%
10% 11.7% ~ 12.1%

> No significant effect
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ires  Extension of the analysis

New top mass from TeVatron:

-m, = 178.0 + 4.3 GeV/c?
»Changes the cross-sections to less than ~1%
»Higgs mass limit ~ 250/340 GeV/c?2 @ 95/99% c.l.
»Extension of the analysis to m, £ 300 GeV/c?

Include the (H—Z22) channel

—26% < Br < 30% for (200 < my < 300 GeV/c?)
— 2 leptons + 8 jets channel — [*1-:6g2b ﬁﬁ
w:j L
H




ires Conclusion

@ the LC, the precision of the measurement of the to|
Yukawa Coupling will be better than ~ 10 %

if m, < 190 GeV/c?

For a light Higgs (m, £120 GeV/c?)

— Precision ~ 5-6 %

First 6-fermions background simulations affect only
marginaly the precision of the measurement

The extension of the analysis is in progress (high
masses, HZZ channel)
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(res 6 fermions background (4)

2 like sign lep. + 6 jets channel (my =150 GeV /c?)

Final state a(fb) €l
bbude v, * ~ 15 8.4-107%
bbtbdu * ~6-107° < 0.2%
bbtbuw * ~15-1073 0.4%
ttqqd'q (¢,9' = u,d, s) 1.2-1072 0.2%
qthly; (g = u,d,s,c; [ = e ,u )" | ~T76- 10~2 0.2%
qgtbda (¢ = u, d, s,c) * ~ 13 1071 0.05%

* Contribution of resonant reactions was subtracted
eff
5 5 o e
The selection efficiency is shown for —5% = 5%

el =Te
F eff ] ]
&i*’ff 29:e (without 6f) Bl (with 6f)
Do et et H
5% 13.6% ~ 13.9%
10% 14.2% ~ 14.5%
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(Wes 6 fermions background (5)

RneFaiched

1 lep. + 8jets channel (my =150 GeV /c?)

Final state a(fb) €sel
bbude 7, * ~ 1.5 0.04%

bbtbdu * ~6-107° | 24%

bbibuy * ~15-107% | 34%

ttqqq'q (q,¢ = u,d, s) 1.2-1072 7.6%
qGthly (¢ = u,d,s,c; | = e ,u7) " | ~76-1072 | 1.7%
qqtbdu (¢ = u,d,s,c) * ~13-107t | 1.2%

* Contribution of resonant reactions was subtracted
eff
The selection efficiency is shown for —2& = 5%
Tpa

, clf ) .
&i“f? Agun (without 6f) M(with 6f)
T gitH gl

5% 13.5% ~ 14%
10% 16.8% ~ 17.5%
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