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CKM Matrix elementVy,

b quark or other flavor?

In SM: (3 generations, unitarity)

Top-quark CKM matrix elements
Indirectly constrained

D

New physics: >3 generations, ...
Almost no constraint oW,
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Experimental Approach
2 light-quark jets
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b-quark or
light-quark jet?

High-momentu
lepton

Measure fraction of top decays to b-gsark

= BftWb) / B(t® WQ)

¢!

I
|| I‘|

(¢

b-quark or
light-quark jet?

Missing transverse ener
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b-quark tagging

|dentification of b-quark jets
through decay of long-lived
b meson or hadron

secondary vertex reconstructio

secondary

/'\’((\ vertex

primary
vertex

Probability to tag a jet
In a top event:

b-quark jet:  ~55%
light-quark jet: ~0.59

lepton
guark jet
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230 po Data Sample

Select u+3 jets, U 4 jets and e+3jets, e# jets
final states with high MET

High pr isolated lepton from W decay (> 20 GeV)

High missing transverse energy from neutrino (G&Y)

2 Jets from hadronic W-decay
2 Jets from top decay (b?) w
Backgrounds:
W+jets ’
Multijet *‘
Smaller backgrounds:
WW/WZ/ZZ, W

Z+|ets, single top
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230 pb Analysis

Count events with 0,1,2 b-tagged jets
Estimate SM background contributions
Measure top pair production above background
Simple event count for 1, 2-tags @

%)

34 jets
=3 jets
Likelihood discriminant
In O-tag sample
Measure simultaneously:
R and Ntt)

=0 tags



230 py Result

%

95% CL limit:

R>0.061
V| >0.78 [(YNEIe:y

Submitted to PRL, hep-ex/0603002 (2006)
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Conclusions

The top quark decay branching fraction has been

measured in 230 pbof data
|V > 0.78 at 95% CL
Consistent with SM expectation (~1)
World's best measurement

R and N(tt) measured simultaneously
No need to assume SM cross section
Reduced systematic uncertainty

One more piece Iin the top quark pquIe!
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Backup Slides
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Summary of Systematic Uncertainties

Reinhard Schwienhorst, Michigan State University 12



" JEE
Topological variables...

Sphericity
S=3( ,+ /2, ,and ,arethe smallest eigenvlues of the normalized
momentum tensor M (isotropic events like ttbar S~ 1)

K’Tmin
K rmin = R™MM/EY, with EY, = E + MET
Centrality

C=H./H, H; is scalar sum of jets E; and h is the sum of the jet energies.

H,TZ
H ., = H,/H,, Hy, is the p;, sum of Il jets except leading jet, Hz is the scalar sum
of all jets |E,| plus |E,| of the neutrino (W-assumption)



Dataset

Dataset used In this analysis
0.23 b

e



Event Yield




