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| present an updated measurement of the anomalous likedsigron charge asymmet;tggI for
semi-leptonicb-hadron decays in 9.0 f3 of pp collisions recorded with the DO detector at a
center-of-mass energy @fs= 1.96 TeV at the Fermilab Tevatron collider. The DO collabamati
obtainsA2 = (—0.787+0.172 (stay £ 0.093 (sys})%. This result differs by B standard de-
viations from the prediction of the standard model and mtesievidence for anomalously large
CP violation in semi-leptonic neutrd decay. The dependence of the observed asymmetry on
the muon impact parameter is consistent with the hypothiestst originates from semi-leptonic
b-hadron decays.
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The DO collaboration reported last year [1] the evidence of anomalousitikedimuon charge
asymmetryAl using 6.1 fo of data:

A2 = (—0.957+0.251 (staf) = 0.146 (syst) ) %. (1)
This result differs by 3.2 standard deviations from the Standard Maddigiion [2]
A(SM) = (—0.028"5568)%, 2

In this talk | present the new result of the dimuon charge asymmetry usingp 9t®f data.
For this new measurement we improved the muon selection, which resulted innt83ase of
statistics for the same integrated luminosity and simultaneous 20% reductionkgfdaicd from
K — u andmr— u decays. We also improved the measurement technique. In addition, wedstudie
the dependence of th&&, on the muon impact parameter.

The new result for 9.0 fo! of data is:

A = (—0.787+0.172(stap + 0.093 (sys})%. 3)

It is consistent with our previous measurement given in Eq. (1) and tdsvieom the Standard
Model prediction by 3.9 standard deviation.

The asymmetrylgI contains contributions from the semi-leptonic charge asymmeaﬂliemd
a5, of B? andB mesons [3], respectively:

. Al
AtS)| = Cdag| + Csagh Wlth agl = AMq tan%v (4)
q

wheregq, is aCRviolating phase, andMq andAl'  are the mass and width differences between the
eigenstates of the propagation matrices of the neB&(ad{ =d,s) mesons. The coefficient; and
Cs depend on the mean mixing probabilities and the production fractioBS afdB2 mesons. We
use the production fractions measured at LEP as averaged by the Hesoy Averaging Group
(HFAG) [4] and obtain

Cy =0.594+0.022 Cs=0.406+0.022 (5)

The constraint imposed by the new valueAdf is presented in Fig. 1. The constraints from
other existing measurementsag‘f [4] and &g, [5] are also shown.

The asymmetr)Ag| is produced by muons from direct semi-leptonic decayb qtiarks. A
distinctive feature of these muons is the large impact parameter (IP) of #jetories with respect
to the primary vertex. This feature can be used to verify the origin of ebdersymmetry [6]. The
dominant source of background muons comes from decays to muon elivedgharged hadrons,
m— uandK — u . These muons are denoted below BStuons. The majority of these hadrons
is produced in the primary interactions, and the tracks mfuons have small impact parameters if
the original hadron decays outside the tracking volume.

Figure 2 shows the muon IP distribution in data and in simulation. The shadedrhisto
shows the contribution fronh muons in simulation, which decreases significantly for increas-
ing values of the muon IP. The background can therefore be significsunlyressed by selecting
muons with large impact parameter.
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Figure1: Comparison oAf in data with the SM prediction fad anda|. Also shown are the measurements
of ag, [4] and & [5]. The error bands represent the standard deviation uncertainties on each individual
measurement. The 95% C.L. band is also given forAjisneasurement.
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Figure 2: The muon IP distribution in the inclusive muon sample (lig)le The solid line represents the
muon IP distribution in simulation. The shaded histograthéscontribution fronL muons in simulation.

To test the origin of the like-sign dimuon charge asymmetry we perform two homptary
measurements requiring the muon impact parameter to be larger or smaller thham12The
contributions ofa, anda$, in the A% asymmetry change significantly when we select muons with
IP above or below given threshold:

AD = (0.72840.018)a% + (0.272+0.018)&, for IP > 120 um, (6)
A2 = (0.39740.022)ad + (0.603+0.022)&, for IP < 120 um. 7)

The change of these contributions is influenced by the significant differi the oscillation fre-
quency ofB° andB? mesons.
We obtain
A = (—0.579+0.210(stat +0.094 (sysh)% for IP>120um, (8)
A = (—1.1440.37 (stah +0.32 (sysh)% for IP < 120 um. 9)
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Figure 3: Measurements o&2 with different muon IP selections in thed, aS)) plane. The bands represent
the+1 standard deviation uncertainties on each individual oreasent. The ellipses represent the 68% and
95% two-dimensional C.L. regions, respectivelyagfanda, values obtained from the measurements with
IP selections.

From these results we obtain the separate value§ ahdaS;:
ad = (—0.12+0.52)%, a = (—1.81+1.06)%, (10)

which are consistent with the world average values of these quantitiefigijre 3 presents the
results of the IP study in thea&,agl) plane together with the result (3) of tbkgl measurement
using all like-sign dimuon events. The ellipses represent the 68% and 98%itvensional C.L.
regions, respectively, @, andag values obtained from the measurements with IP selections.

In conclusion, the new measurement of the like-sign dimuon charge asymAthsyper—
formed by the DO experiment using 9 fhof data. The obtained result deviates from the SM
prediction by 3.9 standard deviations. The dependenoﬁ%afn muon impact parameter is con-
sistent with the hypothesis that the dimuon charge asymmetry arises from geniddphadron
decays.
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