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B, lifetimes in hadronic
decays at CDF



Outline

« CDF Il detector
 Trigger on fully hadronic B decays
* Trigger shaping




CDF Il — subdetectors used for
these analyses
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Silicon Vertex Trigger
Fully hadronic B decays
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Trigger bias - features

SVT = high purity b-samples

but..there's a price to pay:
* proper time distribution
is distorted

Dashed = before trigger
Solid = after ftrigger

Probability per bin
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Trigger shaping - correction
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Tests:
MC - data proper time
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Charmed Signals
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Typical B-mass Distribution for
hadronic final states
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Simultaneous Mass-Lifetime fit
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Fit Results

er(B™) = 498 + 8(stat) + 4(syst) pm,

er(BY) = 453 + T(stat) = 4(syst) pm,
cr(Bs) = 479 + 29(stat) + 5(syst) um.

Systematic errors

(B

r(BT) = 1.66 4 0.03(stat) £ 0.01(syst)ps,

7(B") = 1.51 4 0.02(stat) & 0.01(syst)ps,
s) = 1.60 £ 0.10(stat) + 0.02(syst)ps.

World Averages

T (B*) = 1.643 + 0.010 ps
1 (B%) = 1.528 + 0.009 ps
1 (Bs) = 1.479 + 0.044 ps

Effect | Variation(pum) | Variation(pum)

BY B+ B,

MC input er negligible negligible
pr re-weight 19 1.9

Scale Factor negligible negligible
Kg ¢t description 1.1 1:3
Bkg fraction 2.0 2.0
LP. correlation 1.0 1.0
Eff. parameterization 1.5 1.5
L,, significance negligible 2
AP, - 1.0
Alignm. + others 24 24

Total

4.2

4.7
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Conclusions

*The capability of measuring lifetime in fully reconstructed
hadronic B decays at CDF has been demonstrated

* A Monte Carlo based way to correct for the trigger bias
has been developed (and a MC independent one is well
under development)

o All the measurements agree with World Averages:
T(B*) =166 +0.03 +0.01 ps (W.A.1.643 +0.010 ps)

T(B9) =151+0.02+0.01ps (W.A.1528 + 0.009 ps)

T(Bs)=160+0.10+0.02 ps (W.A.1.479 + 0.044 ps)
B.-> K*K" important to get to AL,
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Decays topology BOD*t (D"—K* 1)

- Intermediate states are reconstructed /
‘B and D meson vertexes decay reconstructed /
D

* Primary vertex from Beamline information
»ct = Mg * Lyy/pr
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