W Helicity in Top Quark Decays at the CDF
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W Helicity in Top Quark Decays at the CDF

Outline:
Brief History of Top Quark Physics
W Helicity in Top Quark Decays

- theory

- methods

- new CDF results

Summary
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Long History of Top

*1979-1990 ( PETRA, TRISTAN, SLC/LEP ): e"e” — ttbar bound states

M
top

> 45.8 GeV

*1990-1991 ( SppS, Tevatron ): W — tb decays
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indirect top mass from EW-fit.
(with exp. and theo. uncertainties)

Fermilab Wine & Cheese Seminar

1991 I 1992 1993 1994 1995 1996 1997 1998 1999

Markus Klute

2000 2001 2002

Page 4 Ui



Long History of Top Physics

* 1992 ( Tevatron ). t — Wb decays
m., > 91 GeV

to

* 1995 ( Tevatron ): discovery by CDF and DO

9]
E-ISI]
160
140
_ indirect top mass from EW-fit.

120 | (with exp. and theo. uncertainties)

100 _ * direct top mass measurements.
Fosy ~ (with exp. and theo. uncertainties)
K ~ CDF und DO am TEVATRON

80 - /

1991 1992 1993 1994 1995 199 1997 1998 1999 2000 2001 2002
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Long History of Top Physics

* 2005 ( Tevatron ): big celebration of a successful physics program !!!

Discovery of the top completed the
quark sector of the Standard Model.
In '06: Top Mass = 172.3 £2.3 GeV

Top very interesting:

- large mass L 175 GeV

( Yukawa coupling ~ 1)
- short lifetime T~ 0.5¢10% s
( study bare quark / spin preserved )
- sensitive to physics beyond the SM.

Tevatron Run I:  Top Quark Discovery
Tevatron Run II:  High Precision Tests ...
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Top Quark Physics at CDF

Production Cross-Section

Single Top .
Spin Polarization Top Physics
Production via interm. Resonances is very rich

t' Production

Top Mass

Top Charge
Top Lifetime @
Top Spin Anomalous Couplings

CP Violation

Rare / non-SM Decays
Branching Fractions

CKM matrix element |V,_ |

W Helicity
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The Run Il CDF Detector

like most collider detectors: N GontraiCalorimsien R
- inner silicon tracking \ / &
- tracking chamber r )
- solenoid \
- em and had calorimeters
- muon detectors

upgrades in 2005/2006:

- ensure high quality and
efficient data taking with R
highest luminosities R —

Time of Flight

entral Outer Tracker
Silicon Vertex Detector
Intermediate Silicon
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Tevatron Luminaosity
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This talk will show results with up to 955pb™ int. luminosity.
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High p_ Physics at the Tevatron

top event:
- 1in 10 Billion

name of the game:
- reduce and understand backgrounds

tools, I.e.:

- trigger and identify leptons
- b jet tagging

% Fermilab Wine & Cheese Seminar

Cross Sectionsat Vs=1.96 TeV

—_—

g Total inelastic
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- fb
10-16
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Production and Decay Modes

- up to now, top only observed in pairs. it decay modes

(o)
>~wsu< qq ~ 85 % s |

: all hadronic
W 4d =

tau + jets

L
| ¥ !
- according to the SM, top (almost ) always decays to Wb. ™ == R I
. . . . w+
- top pair event classification:
Lepton+jets Di-lepton All-hadronic
(BR~30%, moderate bgd) (BR~5%, moderate bgd) (BR~46%, huge bgd)
el v e iV
L bejet C o bejet
b—jet% b-jet ———
jet jet e,u \“ v
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Top Pair Cross Section at CDF

- important for all top quark measurements.

- different sensitivity and challenges in each decay channel.

- only lepton+jets and dilepton channels considered for W helicity measurements.
+ high purity

+ lepton provides W helicity information

- top pair cross section measurement:

G — Nobserved — Nbackground
it —
A-e- [ Ldt

@ Fermilab Wine & Cheese Seminar Markus Klute Page 12 Illll-



Top Pair Cross Section at CDF

Lepton+jets channel with b jet tagging:
- high p_lepton (e, p)

- missing transverse energy for Mhop = 175 GeV:
- 3 or more jets ( at least one b tag ) 0,=8.2%x0.6(stat.) 1.0 (syst.) pb

- H_> 200 GeV 0,=6.7=%0.8 pb (theory)

- W + jets is dominant background

CDF RUN 1l Preliminar:,r(BQSpb'1) CDF Run Il Preliminary (695 pb_1)
< F
w - - —e— Data
T 1200 ——Data S oo [ ]+i(s.4 pb)
o [ 1tt (8.2pb) o 4pl
T _ [ Non-W QCD b I Nor-w aco
E 1000 [] D.ibcasnn % E I:l Diboson + Single Top
E E _ﬁ}ggle TOp Lg'lj 60 :_ - W-+Heavy Flavor
g 800 i - Wee 50 :_ - Mistag
Z | [ Wb :
600 [ Mistag 40F +
B 30 -
400 -
i 20
200 -
L 10
ol o

. . . . 0 100 200 300 400 500 600
W+1jet W+2jet  W+3jet W+=4jet
Jet Multiplicity H; (GeV)
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Top Pair Cross Section at CDF

Dilepton channel:

- two high p_lepton (e, p) form =175 GeV:
top )

- missing transverse energy

- 2 or more jets O, =8.3+1.5 (SZCZI. ) +1.1 (SySt. ) pb
- H_> 200 GeV
— ' - ] 30 CDF Run Il preliminary (750 pb”) ]
180} CDF Run II pre_li.rili;\:ary (750 pb™) o
160 _ ooy Bkgd + e uncertainty _ 25| th (6=83pb) 1
[ [Jti(s=83pb) ] [ wwwz
140} 3 wwmwz ] Dov

[Jov 20}

[ Fakes
120| } I fake []

2 %)
|5 £
g 100 ¢ g 15|
[ ] |
W gof \\k\ . .
60| %W 10}
40| ' 1
5|
20
0 jet 1jet >2jet HT>200+0S 0
Jet Multiplicity after Z veto, MET > 25 GeV and L-cut 0 100 200 300 400 500 600

HT (GeV)
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Top Pair Cross Section at CDF

[Tl cacciari et al. JHEP 0404:068 (2004)  Assume m=175 GeV/c’ -E
Kidonakis,Vogt PRD 68 114014 (2003)  CDF Preliminary’ =
A/ — =

‘Dilepton 7 8.3:1.5:1.040.5 .
+1.5+1.0+ e

(L= 750 pb”'} / ''''''' =

'Lepton+Jets: Kinematie BoiostogiDS

(L= 760 pb”)

g : a4l |
* . : Cacciari et al. JHEP 0404:068 {2004) :
Lepton+Jets: Vertex T3 8.2+0.6+0.9+0.5 R Cacciari et al. + uncertainty i

A

(L= 695 pb'f,l Y Rt Kidonakis,Vogt PIM PRD 68 114014 (2003) ||
K s S s Kidonakis,Vogt 1P| .
et ”/ 5.3:3.31]:0.3 foo™ ez 4ibs i3 70 173174176 78 oo
Dp uar ass e C
MET lete: Vortex Tag % 6.1:1.2+14:0.4
'All-hadronic: Vartax:TaW ¢ : 33 TOp CrOSS Sec“on Summary
ppionivi / 8.0+1.7 £33+0.5 ) - d 1 und q
/ top pair data set well understood.
‘Combined - everything i nsistent with the SM.
oo, ) ?'Si}géffg'gﬁuﬂiﬂ eve yt g s co sistent t. t eSS
P I A PRIV IV o v - starting point for the W helicity
0 2 4 6 8 10 12 14
measurement.

o(pp — tt) (pb)
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Outline

Brief History of Top Quark Physics
W Helicity in Top Quark Decays

- theory

- methods

- new CDF results

Summary
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W Helicity in Top Quark Decays

SM Top decays via weak interaction

- V-A coupling like all other quarks: b
spin=1/2
E7yi(1—y’|V bW, t
Zf Y ( y) ’ spin=1/2
wt
spin = 1
left-handed longitudinal right-handed W boson
(negative hel.) (zero hel.) (positive hel.)
b w w
PN PN Aﬁ
H=]eP H — £ ﬁ - i ﬁ - Suppressed by
w [ ] @ ﬁ 0 H the V-A coupling
N NS N~
w b b

Is the top decay vertex consistent with the SM ?
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W Helicity in Top Quark Decays

1/2 1/2 12
«= S 2y
b < o~ A_~_-W; b < o~ ~_-W; b < o~ ~_-W,
fop top top
1/2 1 1/2 1/2 1
forbidden !

~(1 - cos 0 *)?

Right-handed

b <€

Vi

~(1 - cos? 0 *)

08
0.6
0.4

0.2

— Standard Model
— longitudinal

— left-handed

— right-handed

Fermilab Wine & Cheese Seminar

0 0.5 1

cos 0

cos(8”) = ¥ P

Markus Klute

-k, mb
Py

P,
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How Can We Measure the W Helicity ?

Senisitive observables to W helicity:
- lepton p_

P, of lepton of W-decay

ALPGEN
—\V+A
—\V-A

+ use all leptons i3

- |-b invariant mass
+ use all lepton-b-combinations

1 X
ity = o (i — iy ) (1+ cos(67))

- Cos O*
+ fully reconstruct the events

08 — feft-handed

S
== longitudinal lep
right-handed
—_ sunt (SM)

-1 -0.5 0 0.5 1
#*
cos 0

- matrix element approach ( only used by DO in Runl)

* Fermilab Wine & Cheese Seminar Markus Klute Page 19 |||||-



How Can We Measure the W Helicity ?

... expressing the result:

f .= fraction of top decays to longitudinally polarised W bosons

fM =703+£1.2% (atm_ =175 GeV)
measured by fixing f = 0.

f, .= fraction of top decays to right-handed W bosons.
f = V+A current in top decays ( f, _ =f /0.3).

V+A

measured by fixing f, = 70.3%.

f M =3.6x 10" (surpressed by a factor ( m_/ mtop)2 ).
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Previous Measurements

Sensitive | Meas. Decay
Period variable |quantity channel N, L [pb™!]
Run | p"f; Fy, Fy Lep’gmn%—Jets =3 106
Dilepton > 2 106
M fh fvia Lepton+Jets > 3 109
Dilepton > 2 109
Comb.: F, = —0.02 £+ 0.11; pr.: Fy = 0.91 + 0.39
Early pf} Fy. Fy Lep’gon%—Jets > 3 162
Run [l Dilepton > 2 193
3”{? — 1| Fy. F,. Leptontlets >3 162
E"T'-l.t—4 W
=~ cos 0"
Comb.: Fy =0.74" 2, F. = 0.007 73,

Consistent with SM:
- fop decay is of V-A nature

Large uncertainties.

@ Fermilab Wine & Cheese Seminar Markus Klute
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Brief History of Top Quark Physics

W Helicity in Top Quark Decays

- theory
- methods
- new CDF results

Summary

Fermilab Wine & Cheese Seminar

Outline

Markus Klute

new CDF results:

method:
luminosity:
channel;

method:
luminosity:
channel;

method:

luminosity:
channel:

cos 6*
955 pb™
[+ =>4 jets (=1 b tag)

cos O
320 pb
[+ =>4 jets (=1 b tag)

2
m
lb

750 pb™
I+ =3 jets (=1 b tag )
dilepton
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W Helicity in Top Quark Decays at the CDF

. % -1
measurement using cos 6* in 955pb™. e

l

b 6
- >
. W in top

analysis strategy: f rest frame
- select candidate sample and evaluate backgrounds.

* lepton+ 24 jets with b-tag and H_ cut.

AY

- fully reconstruct ttbar event using a kinematic fitter.

( used for template top mass analysis ) lep

- extract cos 6* by boosting lepton and top into W rest frame.

- create templates for signal with f =1, f =1 and f_=1
and for background.

- fit templates to extract f , f and f_with unbinned likelihood fitter.

- correct for acceptance effects.
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W Helicity in Top Quark Decays at the CDF

measurement using cos 6* in 955pb™.

Data 220
Total Bgd 22.8£2.5 90% signal fraction. SBERUN I Fén695 Db
(very clean top pair sample ) . P
= —-—E:‘lata
o 1000 [ 1tt(8.2pb)
L [ Non-W QCD
G Dib
695pb-1 cross section g BOO R Esmgﬂop
result scaled to 1fb":  ~ 2 [ We
5 B Wee
Z [ Wbb

[ 1 Mistag

¢ 6001

process events bkg sample 4001 ARRRNANRN

fraction fraction
Mistag 90+14 38% 4.2% 200
W+hf 6.4+1.9 30% 3.3%
Single top 0.5+0.2 2% 0.3% T YT
Diboson 1.4 £0.3 6% 0.6% Jet Multiplicity
QCD 55+1.1 24% 2.6%
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W Helicity in Top Quark Decays at the CDF

measurement using cos 6* in 955pb™". sqmed. Top Mase'(1-1ag(T))

. NS,':’. Top Mass:
- ttbar event reconstruction. 0.12- [ 145 GeV/c®
; 0 [ ]165 Gev/c?
c 0.1
( used for top mass analysis ) 5 —eyyd
EU-UB— B 205 Gevi/c?

- find the correct assignment between reconstructed .08

objects and partons. 0.04

0.02-

—-X kinematic fitter used to select the most ot

: ) ) 150 200 _._2_50 300
likely combination. m(GeV/c?)

" /; jet 1 b (top)

- o neutrino (W)  *
N e lepton (W)
b-jet jet 4 (btag) b (top)
| missing Et (V\F/))
jet Jet lepton ,

q2 (W) jet

extract cos 6% by boosting lepton and top into W rest frame.
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W Helicity in Top Quark Decays at the CDF
measurement using cos 6* in 955pb™.

- generate Monte Carlos samples for signal with f =1, f =1 and f_=1
and for background.

- generate and parametrised templates | CDF Il Preliminary |
o — Standard Model o 147
08} longitudinal "é' i longitudinal
I — left-handed = 1.2 — left-handed
! T .~ right-handed - [ — right-handed
06 7 S @ I — background
£ i ackgroun
\ —p g 08}
ey — B
041 ~(1-cos’8% @ |

ot
o

\ 045

02| 4}
- w 0.2}
0 " . P ST SR T A SR |

-1 -0.5 0 05 1 1] Z—
cos (9) )
theoretical distributions template shape
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W Helicity in Top Quark Decays at the CDF

measurement using cos 6* in 955pb™.

- extract For F_and background fraction with unbinned likelihood fitter

L=G(b|p,,0,)P(s+b|p, +1,) E|‘J (f, Py (cos® ) + (1~ f,) p,(cos® ™))

Gauss constraint / / f

for external Poisson fluctuate background signal shape
signal+background. fraction. information.

background ? . background

estimate. shape
information.
signal shape information:
pS:FO.pO-'-F+.p++(1_FO_F+).p-
- extract two results by fitting for: l ?d l T ?
: _ ongitudina left-handed
F, while F_= 0 and

: . g right-handed
F. while F0|s fixed to SM value @175GeV
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W Helicity in Top Quark Decays at the CDF

measurement using cos 6* in 955pb™.

Likelihood curves:

for longitudinal fraction for right-handed fraction

CDF Il Preliminary 955 pb” CDF Il Preliminary 955 pb”

— —_—
- - [
c c i
= = |
ﬁ ﬁ 15
1 1 L
10|
51
O:‘T"‘-i-._lll st NN T T T M N S M N N N
01 005 0 005 01 015 0.2
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W Helicity in Top Quark Decays at the CDF

- we measure F_and F_in selected sample and have to correct for acceptance effects,
l.e. selection efficiencies for f =1, f =1 and f =1 samples.

f := corrected value; F := measured value
f =F + correction

0.02 0.02
001 Default correction
T i + 1o uncertainty 0 ‘
0- \___’
001 -0.02- 5
c -0.01] c
° o
e -
S -0.02 @ -0.041
: :
©-0.03 o
-0.064
0.044 Default correction
-0.084
0054 e I - + 1o uncertainty
0. 06 ey e e e e e e e 0. 4+ 11—
0O 0.1 02 03 04 05 06 0.7 08 09 1 0 0.05 0.1 015 02 025 0.3
measured F, measured F,
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W Helicity in Top Quark Decays at the CDF

- systematic uncertainties.

Source of,

Bkg model +0.038
JES +0.013
Signal model +0.020
PDF +0.009
ISR/FSR +0.010
MC statistics +0.020
Int. luminosity +0.007
Method +0.010
Total +0.053

- analysis statistically limited.

expected stat. uncertainty of,

@ Fermilab Wine & Cheese Seminar

of,

+0.017
+0.010
+0.010
+0.006
+0.005
+0.010
+0.002
+0.010

+0.027

CDF Il Preliminary 955pb ™

20 B e daia - zero tag

Entries

- background model

15 J'

10 | |

-1I I II-(].5I — 0 - 0.5 - 1
cos(6)

Background model cross check.

= 0.12 & of, = 0.06

Markus Klute
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W Helicity in Top Quark Decays at the CDF

measurement using cos 6* in 955pb™".
Fitting the data:
expected stat. uncertainty df, = 0.12 & &f, = 0.06
f,= 0.61 £ 0.12 (stat.) £ 0.06 (syst), f, = 0 fixed
f, =-0.06 = 0.06 (stat.) £ 0.03 (syst), f, fixed to SM value @175GeV

| CDF Il Preliminary | (Entries 220

40 :_ ------- background
= «==- tleft-handed

35— — +longitudinal
- e data 955pb”

*E Consistent with SM:

25

20 - top decay is of V-A nature.

LT

- -

- L]
bl

events/0.2

15 |
10

5

O -.!"“llﬂ‘lﬂl]l 111 | || | 11 | 11 :"‘llI“|IIIIll“:I“|IIhllIIIll“;I“iI“|IIIIllIIIll“im|“”|w||““|“ L 11
-1 -0.8 0. -04 -0.2 0 02 0.4 0.6 0.8 1
coso

* Fermilab Wine & Cheese Seminar Markus Klute Page 31 Illll-



W Helicity in Top Quark Decays at the CDF

Upper limit on f :

Bayesian method for setting a
95% confidence limit.

model systematic uncertainty with gaussian
with u= 0, o= 0.027.
convolute with likelihood.

multiply likelihood curve by prior in
physical region ( 0-1).
integrate out to 95% area.

* Fermilab Wine & Cheese Seminar Markus Klute

| CDF Il Preliminary 955pb” |

z F
E 25
.,
g | w/0 systematics
S sf .
B w/ systematics
a 10
0:"' P B R U

R
[+} 0.05 0.1 0.15 0.2 0.25

| CDF Il Preliminary 955pb’" |

2 b

S 12f

2 gf
6
af f, <0.11 @ 95% CL
2 '
0 P L e L Lo
0 0.05 0.1 0.15 0.2 025



measurement using cos 6* in 955pb™.

results:

f = 0.61 +0.12 % 0.06,

f, =-0.06 £ 0.06 + 0.03,

f, = 0 fixed
f, fixed to SM value @175GeV

W Helicity in Top Quark Decays at the CDF

f, <0.11 @ 95% C.L (including systematics)

projection of exp. stat. uncertainty

0.14

0.12

008}
0.06 |
0.04

0.02f

0.1

o 0f,stat.
o Of, stat.

2 4

int. luminosity (f

Fermilab Wine & Cheese Seminar

°
°

8I ;
b

)

to come for this summer:

Markus Klute

- improved method

- f, f, combined fit (unique)
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Brief History of Top Quark Physics

W Helicity in Top Quark Decays

- theory
- methods
- new CDF results

Summary
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Outline
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new CDF results:

method:
luminosity:
channel;

method:
luminosity:
channel;

method:

luminosity:
channel:

cos 6*
955 pb™
[+ =>4 jets (=1 b tag)

cos O
320 pb
[+ =>4 jets (=1 b tag)

2
m
lb

750 pb™
I+ =3 jets (=1 b tag )
dilepton
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W Helicity in Top Quark Decays at the CDF

measurement using cos 6* in 320 pb™

similar to previous measurement

main differences:

1. method 2. method
templates extracted from templates extracted from
MC samples. theoretical cos 6 distributions

corrected for detector effects.

unbinned likelihood binned likelihood
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W Helicity in Top Quark Decays at the CDF

measurement using cos 6* in 320 pb” (82 candidate events)

CDF Run Il Preliminary CDF Run Il Preliminary
B [ data_ —
30F Li.=319pb™ E‘;W‘Egﬁeq E.'t F, <26 % @ 95% CL.
1 i 0.0.004 p
[ L, =319 pb
i
- 0.002
10'-_:F _l#
-1 -0.5 0 05 1 0 02 04 06 0.8 1
COS O, F,
Resuli: Consistent with SM:
f = 085"  +0.06 f =0ficedq -topdecay isofV-A nature.
-022 — 07 +
f,=005"" _ £ 003  f,fixed to SMvalue @175 GeV
f, <0.26 @ 95% C.L ( currently being updated with 1fb™ )

similar sensitivity and cross check for previous analysis!
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Outline

Brief History of Top Quark Physics

W Helicity in Top Quark Decays

- theory
- methods
- new CDF results

Summary

top decay

Fermilab Wine & Cheese Seminar

M (1+b)

Markus Klute

new CDF results:

method:
luminosity:
channel;

method:
luminosity:
channel;

method:

luminosity:
channel:

cos 6*
955 pb™
[+ =>4 jets (=1 b tag)

cos O
320 pb
[+ =>4 jets (=1 b tag)

2
m
lb

750 pb™
I+ =3 jets (=1 b tag )
dilepton
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W Helicity in Top Quark Decays at the CDF

measurement using m *in 750 pb™

analysis strategy:
- use 3 data samples

a) lepton + =3 jets with single b tag

304 evts in 695pb™, 108.4 bkg.

b) lepton + =3 jets with double b tag

75 evts in 695pb™, 9.1 bkg.

c) dilepton

64 evts in 750pb™, 19.9 bkg.

- use invariant mass of lepton and b jet,

with mb=0, ) L,
Myp = 5(

No kinematic fitter needed in this analysis.

mtop o

- which |-b-combination to pick?

Arbitrary Units

4000

3500

3000

2500

2000

1500

1000

500

m%v)(l +cos(67))

- use binned likelihood to extract fV+A (= f+ / 0.3) in data.

% Fermilab Wine & Cheese Seminar

Markus Klute

M Distributions
- i V-A (Left)
S e V+A (Right)
;’t
0 = Iéﬂbd .Ilbéﬂbi Ilgéﬂb. .Zbdﬂbi 123000
M} (GeV?)
.
w+* \
q t
4 b
h b
q t
Ww- q
q
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W Helicity in Top Quark Decays at the CDF

- which |-b-combination to pick?

- with one lepton and one b tagged jet, it is clear what invariant mass to use.
- with one lepton and two b tagged jets, there are two choices:
a) lepton with leading b jet - x axis.
b) lepton with second b jet - v axis.
- with two leptons and two jets, there are 4 choices:
* same description as above, but two entries per event.
- use variable bin sizes to account for differences in histogram occupancies.

my, Distributions [ v-Asvx2 |
0.15 «—1000
=r=aenaen Background ﬁ
) V-A !5 B0
0 1. ............. V+A -
o T 6000}

Overflow
Bin

\f

00577

% 10000 20000 30000 lgv?
m?, (GeV/c?) oy, { )
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W Helicity in Top Quark Decays at the CDF

- systematic uncertainties on fV+A

Solree Lineertainty

Tet, Energy Seale

Background modelling | 0.04

M statistics .14 _ . . .
b-tagping .02 - linearity checks with pseudo-experiments.
ISH/F5R .12 | fited g frue

bimimmm bias 1.0z 50 -0.000826 + 0.004021
Lienerator .11 o o1 1 014 + 0.007126

P s .01 _35:; 1_ ___________________________________________________________________

Total 012 o8] | /

- total systematic uncertainties on of = 0.036.
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W Helicity in Top Quark Decays at the CDF

lepton+jets sample
with 1 b tagged jet
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CDF Run Il Preliminary
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dilepton sample
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W Helicity in Top Quark Decays at the CDF

measurement using mlb2 in 750 pb™

result:  f,, = -0.06 + 0.25 or f, =-0.02 + 0.08
f., <029 @ 95% C.L f. <0.10 @ 95% C.L

CDF Run Il Preliminary

— All samples Physical Region
15 ---Lepton+tjets
g | Dilepton _ _
8 95% CL Consistent with SM:
i - —
% 10 - fop decay is of
X
0 5_ V-A nature.
0 J ~fer ] A
-1.5 -1 -0.5 0 0.5 1 1.5
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W Helicity in Top Quark Decays at the CDF

Comparison of methods for f_and assuming 700pb":

method m cos O6*
expected 95% CL 0.12 0.14
expected statistical 0.072 0.063
total systematic 0.036 0.027
jet energy scale 0.033 0.010
background 0.014 0.017

+ two methods using different data sample
+ similar sensitivity
+ leading sources for systematic uncertainty differ

- detailed comparisons of the sensitivity and
a combination are work in progress.
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More Results: Soccer World Cup in Germany
Y final 4 final final
B Ger-Ag

>-3 B Ger->
07/04 2pm CT

§ P ta-Ukr
2-0
65min ? =7
07/09 1pm CT
-+ Eng - Por [EB
07/01 10am CT 5
m Bra — Fra I I 07/05 2pm CT 3rd place
07/01 2pm CT 2 =7

07/08 2pm CT

More data is needed for final conclusions.

Learn about “Angstgegner, Poldi, Fligelflitzer and
So ein Tag so wunderschdn wieder heute ... “ after the talk.
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Summary

- discussed briefly the history of top physics.
- top physics is offering exiting opportunities to test the SM and beyond.

- we have collected a large top event sample with 1fb™
and more and more data is coming.

- CDF has measured W helicity fractions in top decays
with different methods and in different data samples.
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Summary

- latest CDF results:

f,= 0.61 + 0.12 (stat.) + 0.06 (syst.), f, = 0fixed  with cos6* in 955pb™.
f, <011 @95% C.L, f,fixed to SM value @175GeV with cosB* in 955pb™.
f,<010@95% CL, f,fixed to SMvalue @175GeV ~ withm * in 750pb™.

Uncertainty reduced by a factor of ~2 compared to previous CDF results.
- all results are statistically limited

- results are consistent with SM predictions: top decay is of V-A nature.

- in the pipeline:

* combined f0 and f+ fits.

* improvements in analysis technics and combination of results.

* many more top property results with 1fb™
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events/0.2

CDF Il Preliminary | Entries
T background
- ==« +right-handed
35— _ ===+ +|eft-handed
- = +|ongitudinal
30 ® data 955p5 "
25—
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10 :_ X T
5 — [ .y X
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-1 08 06 -04 -02 0 02 04 06 08 1
cosb

back up slide
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MC input
(f )
(0.3,0.0)
(0.5,0.0)
(0.7,0.0)
(0.9,0.0)
(0.7,0.0)
(0.7,0.1)
(0.7,0.2)

Fits

(f.f)

(0.31 0.03, fixed)
(0.51 0.03, fixed)
(0.71 0.03, fixed)
(0.90 0.03, fixed)
(fixed, 0.00 0.01)
(fixed, 0.10 0.01)
(fixed, 0.20 0.01)
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