Study of B, mixing in DO
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D& Unitarity Triangle L’:‘NW%

e Verifying unitarity of CKM matrix Vi Vs Vi
of quark mixing is an important |V_, V_ V_
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M Constraint from Bs mixing LA““”%

* B mixing parameters Am, [ e
and Am,; provide an f B\ \ a,
important constraint of | 'L ¢

unitarity triangle:
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D Analysis outline LA“”%

e Select a sample with B, decays;
* Determine a sample composition;
e Measure B, decay length;

* Determine efficiency of selection and the decay length
resolution;

o Estimate B, momentum and proper decay length;
* Determine its flavor at the production point;

e Combine all information in the unbinned fit;

o Estimate B, mixing parameter;
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Select B, decay

LQNEASTE%

e Semileptonic B,—»uvD, (D,—dm) decays were used;

 Their selection was done by combining different
properties of B, decay using the likelihood ratio

method;
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LANCASTER

D& Sample Composition

e Sample composition is determined using MC and
PDG branching ratios;
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e Selection efficiency was determined from MC;

Selection Efficiency

LQNEASTE%

e Verified by the fit of B, lifetime (412 + 9 um) and

comparing it with PDG value (433 + 20 um);

Efficiency vs. VPDL (cm) for B,->D uX
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D& Decay Length Resolution LA“”%

* The most essential parameter for large Am;
e Was determined from prompt J/Ab -»uu decays;

e Verified in the separate procedure to measure the
impact parameter resolution;
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D5 Proper Decay Length L’*NW%

e Proper decay length: 2 soof- | " Bs— Dap” v
B{J D utv
— B 700 b
L—MB'LXy/F)t " _Bg_)D;-OM-FV :
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e Neutrino in semileptonic wf (BBl V]
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decays escapes undetected;

300

e K factor takes into account the =
energy of all missing particles:
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e To improve the K-factor
resolution, its distribution was

determined  separately for
different M(uD,);
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DEJ Flavor Tagging LANW%

* Very important component of analysis;

Determines the flavor of B, at the production point;

Was calibrated using well known B;—uvD" decays;

Discussed in detail in the previous talk (Phil Lewis);
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IXJ Unbinned Likelihood fit L’:‘NW%

e Combine all information on B, in the unbinned
likelihood fit.

* Minimize: 2In f
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D& Amplitude Method “‘*“W%

e Usual method for B, mixing analysis;

e Very useful to set the lower limit and combine
different result;

e Express a signal probability as:
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e Fit amplitude for each given value of Am

e For signal: A=1, otherwise it should be compatible
with zero within errors;
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Amplitude

~ {datatic
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e Deviation of amplitude from zero for Am~19 ps:

— 2.5 o deviation from zero;
— 1.6 o deviation from 1;
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Log Likelihood Scan LA““%

In agreement with the amplitude scan
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17 < Am, < 21 ps? 90% CL assuming Gaussian errors;
Most probable value Am, =19 ps;
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World Average
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e 2.3 o deviation from zero at Am =19 ps!
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DS Impact on Unitarity Triangle™
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w Conclusions “‘*“W%

e 1fb!of data from Tevatron analyzed by DJ;

e New B, mixing result was obtained;

e Amplitude deviates from zero by 2.5 o at Am =19 ps;
o It agrees with log likelihood scan.

e First direct 90% CL range obtained assuming Gaussian
errors:

17 < Am, < 21 ps!

e DO result provides an important constraint for the test
of unitarity of CKM.
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LQNEASTE%

BACKUP slides
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w Ensemble Tests LA“”%

* Using data
— Simulate Am =« by randomizing the sign of flavor tagging
— Probability to observe Alog(L)>1.9 (as deep as ours) in the range 16 <
Am <22 pstis 3.8%
* 5% using lower edge of syst. uncertainties band
* Region below 16 ps is experimentally excluded

* No sensitivity above 22 ps!

300|
200}
100 : 0000000001

| o RO . - ol
50 —2.5 0 2'5-1 5
DIF. In log(L Amg w2 In.
e Using MC n log(L) between Am, = 25 ps™ and min
— Probability to observe Alog(L)>1.9 for the true Am_=19 ps™ in the range
17 < Am_ <21 pstis 15%
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