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B, mixing measurement using Opposite-side
Flavour Tagging at DO

- Data samples

- Making a B’ mixing measurement
- Flavour Tagging method

- Extracting Am , and dilution

- Results of study
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Data Samples (~1fb-1)

Look at semileptonic decays: B — ,U+V50X
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Data Samples (~1fb-1)
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Making a BY mixing measurement

unmixed (t)_Nmixed (t)
unmixed (t)+Nmixed (t)

Opposite side tag Ry
(independent of ™. / T
reconstructed B T

species) o

Asymmetry A(t) = x

(dependant on
reconstructed
B species)

Inputs to mixing measurement: initial state tag, final state tag, lifetime

Nta . .
Efficiency £ =—=2 Dilution D=1-2P

mistag
total

tagging power o< gD’
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Construction of opposite side flavour tag

Opposite side Tags:

exclude: reconstructed tracks
tracks with cos o> 0.8
— tags independent of reconstructed side

tag quantity Comments

Lepton jet charge (4, €) - Zl_ q'p; angular cut w.r.t. lepton:
b— XI",b— XI O = Zp; AR=\/(A¢)2+(A77)2 <0.5
Secondary vertex charge ZZ_ (g’ p3)* | k=10.6 gives optimal

Oy = ; erformance
> () |P

Event charge > ¢'p; | momentum cut:
Opy = S pi |05< pr<350GeV
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Construction of opposite side flavour tag
. . . NSEG =3
tag variables — flavour likelihood | ’ v qb™)<0 +
: - 1 q®™)=0
using PDFs from study of non- 1000 !
oscillating events (98% non-osc)
. J
. . . =1 -05 0 0.6
Combine likelihoods: Muon jet charge
If Use Efficiency
(estimated dil > 0.3)
K found L jet charge x S.V. charge (if S.V. found) 6.6 %
e found e jet charge x S.V. charge (if S.V. found) 1.8 %
S.V. found |S.V.charge x event charge 2.8 %

— final flavour tag, with estimated dilution
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Fitting procedure

- Split into bins of proper decay time (VPDL).

- Ineach bin fit N, ... and N_. ., to find asymmetry.
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Fitting procedure

- Split into bins of proper decay time (VPDL).

- Ineach bin fit N, ... and N_. ., to find asymmetry.

tag VPDL: 0.000 to 0.025 unmixed fag VPDL: 0.000 to 0,025 mixed
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Fitting procedure

- Split into bins of proper decay time (VPDL).

- Ineach bin fit N, ... and N_. ., to find asymmetry.

g()ﬁ': B DX 0.61 — ]

€ [ I "

ghr T
) 5 —

=

T T I&rl T
i\
¢
i
k

I
Asymmetry

S
T

.

I

'_{

I

T IQ|I LI

e B
- _(Combined 0.35< |d[<0.45) - (Combined0.35</d|<045)
-0.4" -0.4F

1 e by [ B A AN AT BT AT A A T A S A B R A
0805 0 005 01 015 02 025 Y605 0 005 01 015 02 025
VPDL (cm) VPDL (cm)

13-Apr-06 Phil Lewis, Warwick 9
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Fitting procedure

- Split into bins of proper decay time (VPDL).

- Ineach bin fit N, ... and N_. ., to find asymmetry.
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Fit asymmetries to find Amy and tag dilution

( inputs: branching ratios, detector resolution, reconstruction efficiencies,
k-factors, charm contamination )
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Fitting procedure

- Split into bins of proper decay time (VPDL).

- Ineach bin fit N, ... and N_. ., to find asymmetry.

B — D*u dil: 0.384 +/-0.034, eff: 0.039 +/-0.001 o B — DOu dil: 0.359 +/-0.020, eff: 0.040 +/-0.001 L
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Fit asymmetries to find Amy and tag dilution

( inputs: branching ratios, detector resolution, reconstruction efficiencies,
k-factors, charm contamination )
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Fitting procedure

Imperial College

Simultaneously fit in 5 bins of dilution for best measurement of Am,
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Results

Mixing measurement:
Am, = 0.506 £ 0.020 (stat) = 0.016 (sys) ps’!
c.f. world average Amd = 0.509 £ 0.004 pS'1

a) ¥/ ndf 1837 / 2
° . . N AQ -0.8918E-03
Calibrated tag dilution: b p et |
% 06 | |82
estimated D measured D S = l
£
B events B " events

0.10<d<0.20 | 0.079+0.029 | 0.104=0.017 | o4
0.20<d <030 | 0.212+0.024 | 0.234+0.014
030 <d <0.45 | 0.364+0.032 | 0.361 £0.018 _
0.45<d<0.60 | 0.489 +0.030 | 0.504=0.016 | °2|
d>0.60 0.572+0.056 | 0.498 + 0.031 '

Tagging power: n- B T T T .
eD?=2.48 + 0.21 (stat) = 0.08 (syst) % estimated D
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Summary

B, mixing has been measured, and is compatible with the world
average result: Am, = 0.506 £ 0.020 (stat) = 0.016 (sys) ps’!

The measured dilutions for B* and B? events are in agreement, as
expected for the opposite side tagging method.

The calibrated dilution is an essential input in the B, amplitude
analysis.

The power of the combined opposite side tagger 1s measured to be:
eD?=2.48 + 0.21 (stat) = 0.08 (syst) %
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