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e Single Top Production ete™ — e~ D, th :
6 fermion final states, finite width effects, gauge invariance
e Associated Top-Higgs production:ete™ — ttH

Electroweak contributions to ete~ — bbbbW W~

8 fermion final states

e Calculation using O'Mega/WHIZARD
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GUTENRERG,. O'Mega & WHIZARD 1

O’Mega: an Optimizing Matrix Element Generator for tree level

matrix elements (T.0Ohl, J.Reuter, CS)

e Algorithm eliminates redundancies by construction
(M.Moretti, T.Ohl, J.Reuter, hep-ph/0102195)

e Arbitrary (massive, polarized) particles as external states
e \Ward ldentities as consistency checks

e QCD vertices implemented, color factors in preparation (T.0hi)
WHIZARD : Phase space integration and event generation (w.Kilian)

What’s new?
e Complete EW Standard Model in R¢ gauge, CKM mixing (cs)
e Finite widths: Complex mass, effective vertices (cs)
e Complete MSSM (J.Reuter)

e Cascade Decays, Diagram selection (T.0nl)
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GUR(RERG:. Single Top Production

Single top production ete™ — e~ th e= e
b
e Measurement of V;p v/Z »
e Top pair production contributes to same wt+ WIS et
final state = ! b
e+ Ve
— Mass cut |mp o5, — m:| > 20 GeV
— Right-handed polarized e*. bu+
(Boos et.al. EPJ.C21:81, hep-ph/0104279) vy
Six fermion final states v/Z e”
Ve
e Background from WtZ — W*Z/H b
e Selecting diagrams not gauge invariant e” e )
_ b
e Cuts on invariant mass of bb pair: > H/Z ,
|m5b — mz| > 20 GeV W+ o m
|m5b — m/-/| > 1 GeV ut
e+ Ve
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GUTENRERG.. Single Top Production 3

Cross sections (fb) for 6. > 5° (/5 = 800 GeV):
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GUTENRERG,.. S|ng|e TOp PrOdUCtion 4

Treatment of finite widths

Replace meg — \/m% — imt/_t
e In top propagator: Constant width scheme

(Kauer, Zeppenfeld, PRD65:014021,2002,hep-ph/0107181)

e also in Feynman rules: Complex mass scheme
(Denner et.al Nucl.Phys.B560:33, hep-ph/9904472)
Inconsistent for external top!

Numerical comparison:
o(ete™ — bbe Deutv,)(fb) with 8(e~) > 0.01°

/s Fixed Width Complex Mass Fudge Factor Step Width
500 5.91 (1) 5.92 (2) 5.83 (1) 9.3 (1.9)
800 3.541 (8) 3.549 (8) 3.528 (8) 4.5 (3)
2000 3.62 (2) 3.64 (1) 3.62 (2) 98.0 (4)
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GUTENRERG.

Single Top Production

Inconsistency of diagram selection
(6 > 0.1°, /5 = 800 GeV):

Single Top Cross Section

Complex ma

Cuts: [mg -

bbe Deptv, | t*be e bbe Dept v, (RR) | t*be De(RR)
3.400(7) | 6.62 (2) 0.641(2) 7.77(2)
og(ete™ — bbe Deutu,)(fb)

NG O Unpolarized RR

500 5° 0.200(2) | 0.0068(4)
500 | 0.01° || 0.203(11) | 0.0368 (9)
800 50 0.250(2) | 0.0335(8)
800 | 0.01° || 0.321(11) | 0.168 (4)
2000 | 5° 0.223(2) 0.135 (5)
2000 | 0.01° || 0.558(14) | 0.694 (17)

ss scheme

De

— m¢| > 20 GeV |mg, — mz| > 20 GeV

|mg, — my| > 1 GeV
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ST Associated Top-Higgs production 6

e Measurement of top-Yukawa coupling

e 3 fermion final state:

v/Z

5 Diagrams 21908 Diagrams (EW)

e Background studies:
— ete™ — bbWHTW ™ H/Z/g (S.Moretti, PLB452,338, hep-ph/9902214)
— ete™ — tt bb (Baer, Dawson, Reina PRD61:013002, hep-ph/9906419)
— Experimental studies: (Juste, Merino, hep-ph/9910301; Besson,Gay, Winter)
e EW+QCD radiative corrections ~ 10% for 800 GeV

(You et.al PLB571,85, hep-ph /0306036, Belanger et.al PLB571,163, hep-ph/0307029,

Denner et.al PLB575,290,hep-ph/0307193 )
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GUTENRERG.

Assoclated Top-Higgs production 7

Six particle final state

o(ete™ — bbbBWW™)(fb)

NG H*BBWFW— | Z*BbW*W~— | bbt*t* (EW) | bbbBW+W~ (EW) || g*bbW+W~—
500 0.1521 (4) 0.1590 (6) 0.319 (1) 0.3231 (5) 1.923 (7)
800 2.639 (9) 0.758 (3) 3.357 (8) 3.417 (3) 2.62 (1)
2000 0.989 (8) 0.588 (5) 1.513 (6) 1.600 (8) 1.59 (1)

(my = 130 GeV, my =175 GeV)

8 fermion final states (EVW only)

ete~ — bbbBWHW~= (EW)

o(fb), 800GeV et Vs =800 GeV, £ = 500fb~?
—— 250 _
bbbbu~ T D, | 3.81 (1)x1072 _
bbbbW —*W** | 3.82 (1) x1072 200
bbt* t* 3.74 (2) x1072 .
bbbbu~ b, id 0.1144 (5) I
J— 1004
bbbbW ~* W/t 0.1148 (4)
= — . Fﬂﬂﬂ ( ﬂmﬂm
0 ‘ | —_
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S AN Summary 8

Single Top Production

e Six fermion final states necessary for stable results for small
electron scattering angle

e Backgound ~ 5% after mg, cuts to reduce W27 — W+Z/H

Associated Top-Higgs production
e Six particle final state bbbbWTW™: ~ 3%
e Eight fermion final states considered: small effect.
|dentical particles?
Outlook
e Variation of top and Higgs masses
e Anomalous couplings
e Better QCD treatment

e Single Top: Realistic polarization

C. Schwinn Top couplings @ LC Durham, September 2, 2004



