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m a bit theory

m an overview

m observables, analysis
m results, status



Strong EWSB scenario

m strongly interacting Higgs sector

Viiges (8) = —1?0'6 + A(¢7¢)",  eg My =1.4Tev

CIMEF 1 (14TeV)?

‘5 LEILI ) 7200
2 2(0.25TeV)

m effective SUR(2)xSU, (2) chiral theory

U(:E):exp(if-g?(x)/v) v:(x/gGF)_l/Q ~ 246 GeV

m  (@one loop counter terms needed
,Co,,cl, Ez, [3,,64, L5,..., 'Cl() E < A ~ 47TU ~ 3TEV
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Quartic Gauge Couplings

m 2 — 2 scattering

 Chieri, Rosati und Kobel LC-PHSM-2001-038
« K. Monig, P. Krstonosic next talk

m 1— 3 production

WWz: (L) =(Ls) (L)=(L), (Lo)=0
222 (L) = (L) =3{Ls) = 5(Lr) = 3{Lo)
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Feynman diagrams ete——W" W~ Z

standard model
background
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WWZ: no polarization of ee*
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WWZ: e~ 80% right polarization
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WWZ: e 80% right, e* 60% left
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Cross section

m energy

Vs = 1000 GeV
W Cross section

e"e” unpolarised 59.1 fb
¢~ 80% right 12.3 fb
e 60% left e 80% right 5.57 fb
ZZZ unpolarised 0.79 fb

m [uminosity

£ = 1000 fb!
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Three-body kinematics

E Mmomenta

3 particles x 4 components

energy momentum conservation

on-shell condition

axial invariance (p-dependence)
> e.g. eZ plane, ZW plane

total

kinematical variables:

Mz, Myw,0(Z)

m spins, 3d.o.f

O ~O1sOLLTyOLTLy--»OTTT
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Monte Carlo WWZ: no polarization
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Monte Carlo WWZ: e 80% right polarization
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Monte Carlo WWZ: e 80% right, e 60% left
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v Test of Sensitivity

m Discretize observable into bins N,

15 (Nexp Ntheo ) binning of My My, cos6
X2 — Z ik (L e"e” nopol 10 10 8
2

i,j.k=1 O ik Rest 7 7 5

« N°® « Simdet « Pythia « Whizard
. with L = 1000 fb™

+ N"° « Whizard
* reweighting of events
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Fitting procedure

m calculate (reweight SM events)

nyrl]ceo (044055 ) Nl zgk (1 T 141]]6054 T B]kaél + Oija5 T D]ka5 T E]kOQlOéS )

Z]/{:(O‘4O‘5>
m determine the coefficients

Azylm 19k Cz k Cz zyk

®E Mminimize (Nexp Ntheo (()44065 ))2

X2 1 Z 1k 2

O gk

1k
( oy, = Aoy

(07 i ACR5
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Finding WWZ's

m  dominant decay topology
WWZ — 6jets ~ 32%

= dominant background 7= .
) | -6 6 _> tt — ] |Ii:".
tt — bbWTW ™ — 6jets s _eL.L::;: :
: — | )
E Ll
"-_-':c: A
AN
" L0 [T

m further topologies

WWZ — 4djets2t WWZ — 4jetsvt, WWZ — 4jets2v
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Reconstructing WWZ's

m Event selection m  WWZ reconstruction
m enforce 6 jets m 6 jets — 15 pairs
m EZi + plmis < (65GeV)? m take best combination
Ejrggn > 5GeV m use kinematical fit
= Top selection - efficiency ~ 12% (36%)
m combine - purity
e fromt —bW

11 | - unpolarized ~ 98%
= my - ©ljet - e only pol. ~94%
m E, p consistent with - both pol - 85%

tt-topology '

me™ —m, | < 15GeV
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Mass resolution

zsn-i— W J
)

100[ ||'
o (]
Y

I:r'-'lllI U' fl [l L |..|.L1-"F"I'+m.-4--| AR
70 Th 80 85 50 8 100

Wiy

105

12GeV < |m — my: | < 5.3GeV < |mP"™ — my| < 12GeV

Michael Beyer November, 14 2005 Vienna



Missing energy/momentum cut

JELs + 17 s < 65GeV

180 all events
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Top Cut, ,two-body" kinematics

top events
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signal events
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reconstructed WW/Z with polarisation

m dependence on rates
m shape?
= devide N by rate
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WWZ with polarisation (shape dependence)

Michael Beyer

® not sensitive to shape

m use jet-jet correlation to get
further information, e.g. on
longitudinal vs transverse
bosons
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x? contour for WWZ

w Bd “Iﬂ-l-\ e
:::‘ unpolarized :::‘ electron polarized
.n_ .u_
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LA Dl ey
owf 2 Sigma contour m polarisation useful to enhance
vasr 1 sigma contour sensitivity

F = flat x° distribution for o, < 0
one - fluctuations

£0.06 . H . .
«u| both polarize difference to previous results
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Closer

look to 1 sigma contour
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More to come ... near future

m include other topologies
m WWZ — 4djets 2¢ WWZ — 4jetsvi, WWZ — 4 jets2v

m Z/Z/Z: about 100 reconstructed hadronic decays
m background top and WWZ events, ~ 100

m six fermion event generation
m full Whizard potential

m include angular distribution of jets
m W,,r — 2jets/particles angle depends on polarization state
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