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Theory - Weak CouplingTheory - Weak Coupling
Parity violation - Cobalt 60Parity violation - Cobalt 60

Experiments: Experiments: εε  = -1 (Maximal violation)= -1 (Maximal violation)
(Vector + axial vector => parity violation)(Vector + axial vector => parity violation)

Theory: Weak interaction isTheory: Weak interaction is

γγµµ  ( 1 + ( 1 + εγεγ55))

γγµµ  ( 1 - ( 1 - γγ55) = ) = γγµµ   -   -  γγµµγγ55 =  = ““V - AV - A””

Matter is left handed:  SU(2)L

e-

Anti-matter is right handed
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Theory - W Boson HelicityTheory - W Boson Helicity

Helicity = projection of spin onto momentumHelicity = projection of spin onto momentum
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f-=0.30

Longitudinal helicity

f0=0.70

Positive helicity
(right handed)

f+=3.6x10-4

SU(2)L

Does V-A hold true for t -> W + b ?Does V-A hold true for t -> W + b ?

Spin

pW

pb

Key:
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Theory - Theory - coscos((θθ*)*)
DistributionDistribution

Helicity affects angle of leptonHelicity affects angle of lepton

ff++  ≠≠ 0 0 would imply new physics would imply new physics
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Data / Selection CutsData / Selection Cuts
SummarySummary

370 pb370 pb-1 -1 with with Fermilab Fermilab DD∅∅ Detector at  Detector at √√s=1.96 s=1.96 TeVTeV

e+jets, e+jets, µµ+jets, ee, +jets, ee, µµµµ, e, eµµ

Lepton + jets:Lepton + jets:
One Lepton POne Lepton PTT > 20 GeV, ME > 20 GeV, METT > 20 GeV,  > 20 GeV, ≥≥ 4 jets 4 jets

DileptonDilepton::
Two leptons PTwo leptons PTT > 15 GeV,  > 15 GeV, ≥≥  2 jets2 jets

Both: Jet PBoth: Jet PTT > 20 GeV, rapidity < 2.5 > 20 GeV, rapidity < 2.5
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coscos((θθ*) Reconstruction (l+jets)*) Reconstruction (l+jets)
Need to determine jet-lepton associations.

Kinematic constrained fit to the      hypothesis. tt

12 permutations - choose lowest χ2.

Correct b-jet selected 58% of the time.

Neutrino 4-vector returned from fitter.

Boost into W rest frame and measure coscos((θθ*).*). 

Use MW and mtop = 175 GeV constraints.
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Signal MC (l+jets)Signal MC (l+jets)
Generate Generate cos(θ*)
templates with ftemplates with f+ + = 0.0= 0.0
and 0.3 usingand 0.3 using
ALPGENALPGEN

Effect of varying topEffect of varying top
mass also shownmass also shown

Selected Events
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Likelihood Likelihood Discriminant Discriminant DD

e+jets µ+jets

€ 

NS

NS + NB

MaximizeAplanarityAplanarity, , SphericitySphericity, , ……, <P, <PPVPV>.>.

S,HT,χ2,<PPV> A,HT,χ2,∆φµ,MET,mjj,min,<PPV>
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coscos((θθ*) Reconstruction (*) Reconstruction (dileptondilepton))
Fix top mass, consider all permutations.

Two values of coscos((θθ*) per event.*) per event.

Fluctuate objects within resolutions and re-solve.

Average over all solutions.

Average result is coscos((θθ*). *). 

For each lepton:
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Signal MC (Signal MC (dileptondilepton))

f+=0

f+=0.3

Selected Events
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Selected DataSelected Data

# of cos(θ*) measurements 

Dilepton events yield 2 cos(θ*)

ee

eµ

µµ

µ
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Data/SM ComparisonData/SM Comparison
Combined e+jets and µ+jets (70 events)

Fit Probability = 0.8%Fit Probability = 0.8%
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Data/SM ComparisonData/SM Comparison

Fit Probability = 55%Fit Probability = 55%

Combined ee, µµ, eµ (40 cos(θ*) measurements)
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l+jetsl+jets

Maximum Likelihood FitMaximum Likelihood Fit

dileptondilepton

CombinedCombined

0.110.11 -0.09-0.09

0.0560.056
Key:
Central Values
± 1σ
95% C.L.

Fix f0 at 0.7
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Results SummaryResults Summary

l+jets: fl+jets: f++ = 0.11  = 0.11 ±± 0.09 (stat)  0.09 (stat) ±± 0.06 ( 0.06 (systsyst))
dilepdilep: f: f++ = -0.09  = -0.09 ±± 0.15 (stat)  0.15 (stat) ±± 0.06 ( 0.06 (systsyst))

both: fboth: f++ =  =   0.06 0.06 ±± 0.08 (stat)  0.08 (stat) ±± 0.06 ( 0.06 (systsyst))

ff++ < 0.23 @ 95% Bayesian C.L. < 0.23 @ 95% Bayesian C.L.

Consistent with standard model prediction

Currently investigating fit of f+ and f0.

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