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We combine all D@ results on the CP-violating phase ¢s in B, system. The first direct measure-
ment of the mixing phase obtained from the untagged decay B? decays is combined with the indepen-

dent information on the charge asymmetry in semileptonic By decays. We obtain ¢s = —0.561 541
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This note presents a combination of all D@ results [1-3] on the CP-violating phase ¢, in By system. The direct
measurement of ¢, (called & phi in DO Note 5144) from the study of the decay process B? — J/1¢ is reported in
DO Note 5144, where result with the additional constraint from the charge asymetry in semileptonic B? decays are
also shown. Here we provide a summary of the information used as input to this constraint: the combined DO
measurement of the charge asymmetry in semileptonic B meson decays, the available data from B factories [4-6] on
By decays, and the new measurement of the oscillation parameter AM; by CDF [7].

The phase ¢s, together with the width difference AT’y = 'y, — 'y and the mass difference AMy; = My — My,
describe the oscillation in the B, system [8]. The phase ¢; is predicted to be very small in the Standard Model [9],
while a contribution of new physics can alter it significantly. Nonzero value of ¢ would produce the CP-violating
asymmetry of flavor-specific (e.g. semileptonic) B? decays [9]:
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The D@ experiment performed two independent measurements of Agy,, using the same sign dimuon pairs [2], and
using the time-integrated semileptonic decays BY — pvDg with Dy — ¢ [3].
In general, the same sign dimuon asymmetry at Tevatron can be expressed as [10]:
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Here f; = 0.397 £0.01, fs = 0.107 £ 0.011 are the fractions of B; and B, produced in the hadronization of b quark.
The measured asymmetry Agy, in Ref. [2] was transformed into A%, assuming A%, = 0:

ded + sts

Asr(DO) = Ast iy

= —0.0044 + 0.0040(stat) =+ 0.0028(syst). (3)

Expressing this result through A%; and A%; we get:

fsZs 45
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4)
- The asymmetry A%, has been measured at b factories [4-6], where only B, and B* mesons are produced. Their
unofficial combination is [10]:
A4, = +0.0011 + 0.0055. (5)
Combining (4) and (5) together, we get:
A%, = —0.0076 + 0.0102. (6)
The direct measurement of A%; using the semileptonic BY decays [3] gives:
&, = +0.0245 + 0.0193. (7

The measurements (4) and (7) are independent with different systematic contributions. Their combination gives
the world first result on the charge asymmetry in semileptonic B? decays:

%, = —0.0007 £ 0.0090. (8)
The study of BY — J/1¢ decays [1] provides the following measurement of the CP phase:

AT, = 0.17+0.09 £+ 0.03 ps !
¢s = —0.79+0.56 £ 0.01. (9)
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FIG. 1: The one-sigma contour (full line) for a combination of all D@ results on CP violation phase in B? system in the
AGammas versus ¢s plane. The allowed regions from B? — J/t¢ (dotted line) and from the charged asymmetry analyzes
(filled area) are shown.

Combining (8) and (9) using the relation (1) Asr, = AT'/AM -tan(¢) and the new result AM,; = 17.3 + 0.3 from
CDF [7], we get an improved estimate of the ¢, and AT

AT, = 0.157008 ps™!,
¢s = —0.5610:31. (10)

Figure 1 shows the combination of all D@ measurements. The obtained result is consistent with the SM value
¢s = 0.005.
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