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Why study B, mixing?
A. B4 mixing can determine the V4 element of the CKM matrix:

nffsd Bd ’\/td th

However, the theory is not that good (error on magnitude of f;,VBg, [120%).
Thus, we need B, mixing:
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B. Once alikelihood fit for the Kaon right sign fraction is devel oped, one
could “swap in” other tags and measure the right sign fractions for those tags
from the data, giving a cross check for other analyses.
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B, Mixing with a Kaon tag

v
Final State Tag:
MiciogB, P K | B-D oK
@ DY e S
—
|P--create a B,

*\Wetag the initial state using jet charge + polarization

*We tag the final state using the kaon. Kaons make very good final state tagsfor B
events (right sign fraction is currently measured to be (82£5)% (Argus)). However, this
IS also the largest systematic error in the previous version of thisanalysis...agoal isto fit
to this value instead of inputting it.
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Unbinned Log-Likelihood Fit to Am,

For asingle event, the probability to mix is:

I:)mix = de I:)mix,Bd + st I:)mix,Bs T fBu I:)mix,Bu + 1:Baryon I:)mix,Baryons

Where the individual terms are as follows:

Moy | |
PrixBd = %de "t (1-(1- 2Ry - 2i +4Rg,i)cos(Amyt))

I:)mix Bu rBue_rm’[(RBu + 1 - 2I:QBu i)

B, isanalogousto B, and the Baryonsto B,,.

*f ) ISthe fraction of that B type (parameterized in MC); i istheinitial stateright sign
probability; tisthe proper time and will be replaced by a resolution integral.

Ry, I1sthe Kaon right sign fraction for that B type, parameterized from MC.
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Parameterizations from MC

Species R f
Bu 0.817 0.443
Bg 0.771 0.399
B 0.479 0.109

Baryons 0.616 0.049

*The eventual goal isto fit to the B, RS- aswell as Am,. This concept has
been tested in Minuit on the Monte Carlo.

*To beincluded in the analysis, we require a hemisphere have at least one
vertex with a kaon(s) attached and where the sum of the charges of those
kaons is non-zero.
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Log likelihood

Likelthood Scan Fit on Perfect MC

e Am,=0.484pslin
MC.

» Scan 100 Amyvalues
evenly spaced from
o 0.40-0.55 ps.

e Amy = 0.48520.002
(33K By, no other

Amy (ps?) ty peS) .
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“Everything but Proper Time Resolution”: MC

e
Ty N e

e Everything reconstructed,

— including proper time. BUT, the
— proper time is not parameterized
o ' for resolution effects.
g  Scan uses 60 steps from 0.40-0.55
©-88278 1
= pS-.
S b |« 42k usable verticesin sample.
88280 — . Scan Result: e 1-D Minuit fit:

Am = 0.482 + 0.023 ps*
e 2-D Minuit fit results:

oo - | AM=0.483 + 0.020 ps?!

—88282 —

G?:I I IO.LQI I ID.!MI I ID.-|46I I IG.LBI - Ii‘r.|5I I Il:ZI.IErQI I III:'.IS-’-lI I Amd:O463 10-024 pSl
Am (ps*) RSF (B,)=0.720 +0.011
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“Everything but Proper Time Resolution”: Data

e ~ | * Using1997-98 R16:
£ ' ; h 20437 usable vertices.
=3 .|+ 1-D Minuit result:
T low [ Am, = 0.483 + 0.036 ps*
.| Scan Result: e 2-D Minuit result:
resr Amd—O 483 + 0038 psl (thiswork 1sin progess)
| Anh(psw |
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Plans and Conclusions

Plans: Conclusions.

« Get proper time parameterization * Thelikelihood parameterization
(resolution function) working!!! method works and does well for

« Run 2-dfit for Data. B, mixing.

*  Perform systematics studies. o Itisfeasible, using Minuit, to

« Beready for DPF release. do a2-D (or more) fit to

eliminate the large systematic
error from the kaon RSF in the
previous version of this
analysis.

With alot of work and a little luck, we will be ready for DPF!!
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