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I Theory - Weak Coupling i3

Parity violation - Cobalt 60 —
Theory: Weak interaction is @
Y (1 + ey°)

(Vector + axial vector => parity violation)
Experiments: € = -1 (Maximal violation)
P (1-99) =y - 5=V - A

Matter is left handed: SU(2),
Anti-matter is right handed
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izl Theory - W Boson Helicity™
Does V-A hold true fort->W + b ?

Helicity = projection of spin onto momentum
Negative Helicity Longitudinal helicity Positive helicity

(left handed) (right handed)
f,=0.70 f,=3.6x10%
Key:
I AWV I y t Spin
N ne




Theory - cos(6¥)

Distribution
Helicity affects angle of lepton

f, = 0 would imply new physics
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Data / Selection Cuts | DES

Summary
370 pb-' with Fermilab D& Detector at Vs=1.96 TeV

etjets, utjets, ee, uu, eu

Lepton + jets:
One Lepton P+ > 20 GeV, ME; > 20 GeV, = 4 jets

Dilepton:
Two leptons P+ > 15 GeV, = 2 jets

Both: Jet Py > 20 GeV, rapidity < 2.5
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Do

0s(6™) Reconstruction (l+jets)

Need to determine jet-lepton associations.
Kinematic constrained fit to the 7 hypothesis.

Use M,y and m,,, = 175 GeV constraints.
12 permutations - choose lowest 2.

Correct b-jet selected 58% of the time.
Neutrino 4-vector returned from fitter.

Boost into W rest frame and measure cos(0%).

Oct. 26, 2006 - DPF Bryan Gmyrek - gmyrek@fnal.gov 6



Signal MC _(]+jets)

— 2 1*=0.00 M, =175

M, = 170

............ Mmp = 180

: — =030 M, =175

40— R Mtﬂﬁ =170
op

............ M, = 180

Generate cos(6™)
templates with f. = 0.0
and 0.3 using
ALPGEN

Arbitrary unit

Effect of varyingtop **

mass also shown<‘

" Selected Events
| | ] | | | | | | | | | | ] | | | | |
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Cos 6’
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5 1 o, rad
| -
&

*c0s(0*) Reconstruction (dilepton

Fix top mass, consider all permutations.
Two values of cos(0*) per event.

For each lepton:

Fluctuate objects within resolutions and re-solve.
Average over all solutions.
Average result is cos(0%).
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=L

Selected Data

total 26
|+jets 62 8
dilepton 34 s
e+jets a6 >
W +jets 16 b _ _
- =====4 Dilepton events vyield 2 cos(67)
W = O Signal
ee H'i
m ) 1 Background
[ 1]
0 20 40 60 80 100 120

# of cos(6*) measurements
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Data/SM Comparison i3

Comblned e+jets and u+jets (70 events)

E o5 —— D-E data, 370 pti
[ — tt— l+jots (V-A)
W 20 - === 1> l+jots (V+A)
15 k23] background
10 4'—,|_.—Ii +

0 L T e

1 05 0 05 1
Fit Probability = 0.8% coso
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Data/SM Comparison i3

Comblned ee, uu, eu (40 cos(6*) measurements)

% 14 —e— D@ data, 370 pt’
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Fit Probability = 55% cost’
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Maximum Likelihood Fit

DO, 370 pb' 2 350 () b, 370 pb'
a7k ™
B "I-‘ 0 u 1 1
asf \,
a5}

Fixf, at 0.7 Key:
0 Central Values
+10

Combined
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Results Summary DE5

Systematics: JES (0.038), MC Stats (0.028), M,,, (0.021)

|+jets: f, = 0.11 £ 0.09 (stat) £ 0.06 (syst)
dilep: f. =-0.09 £ 0.15 (stat) £ 0.06 (syst)

both: f, = 0.06 £ 0.08 (stat) £ 0.06 (syst)
f, <0.23 @ 95% Bayesian C.L.

Consistent with standard model prediction
Currently investigating fit of f, and f,.
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