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We report measurements of time dependent decay rate&®°(8F) — D®)Fx+ decays and ex-
traction of CP violation parameters containings. Using fully reconstructed ™)z events and
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1. Introduction

Within the Standard Model (SMY;P violation arises due to a single phase in the Cabibbo-
Kobayashi-Maskawa (CKM) quark mixing matrig][ Precise measurements of CKM matrix pa-
rameters therefore constrain the SM, and may reveal new sour@3wblation. Measurements
of the time-dependent decay ratesBSf— D*)Fr* provide a theoretically clean method for ex-
tracting si{2¢1 + ¢3) [2]. These decays can be mediated by both Cabibbo-favodgd,§) and
Cabibbo-suppressel | Vcq) amplitudes, which have a relative weak phase

The interference of the Cabibbo-favoured (CFD) and doubly Cabibbo-suppressed (DCSL
decays with mixing leads to time-dependent decay probabilities written:

P(B° — DY T ~ %e—\m\/fso [17 cogAmAt) — S sin(AmAt)]
BO

P(B° — DM rT) ~ %Oe—\m\/ %01 4 cog AmAt) — S* sin(AmAt)] (1.1)
B

whereS*t = (—1)L2Ry.) ; SIN(2¢1 + ¢3 & S ). L is the angular momentum of the final state (1
for D*r), Ry, is the ratio of magnitudes of the suppressed and favoured amplitude§,and
is their strong phase difference. It is assumed Rt . is small and second order termsRy.) .
can be neglected.

The CP-violating parameters si@¢; + ¢3) were measured with the Belle detect} {ising
a full reconstruction oB° — D)z decays and a partial reconstructionB%— D*7 decays 4].
Both analyses are based on a sample of 148,feorresponding to 152 millioBB pairs.

2. Full reconstruction

For the full reconstruction dB° — D** 7~ events, we use the decay chaift — D%z " and
DO K znt, K ntzn® K- zntzntn—. FortheB® — D7~ event selection, we usgt — K- mtx*
decays. We sele&candidates using requirements on the energy differAfce 3 ; E; — Epeamand
the beam-energy constrained mdés = |/E2,.,— (3 Bi)?, whereEpeamis the beam energy, and
g andE; are the momenta and energies of the daughters of the reconstBustedon candidate,
all in the Y(49S) rest frame. The signal yields are extracted by a 2D fit to(fkie, Mp¢) plane (see
Tablel).

Decay mode Candidates Selected Purity

B— Dr 9711 9351 91%
B— D'z 8140 7763 96%

Table 1: Number of reconstructed candidates, selected candidates (after tagging and vertexing) and pur
extracted from the fit tdAE, Mp)

The standard Belle tagging algorithid] fis used to identify the flavour of the accompanying
B meson. It returns the flavour and a tagging qualitysed to classify events in six bins. The
standard Belle vertexing algorithrfi][is then used to obtain the proper-time differed¢e
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Figure 1: At distributions for the events with the best quality flavour tagging.

TheS* have to be corrected to take into account possible tag-side interference due to taggi
on B — DX decays T]. Effective corrections{si,;g}eff are determined for eaahbin by a fit to
fully reconstructed*/v events, where the reconstructed side asymmetry is known to be zero.
Finally, a fit is performed to determir®", with Am andzgo fixed to the world average, and the
wrong-tag fractions an{isjgg} for eachr bin fixed to the values determined previously. We obtain:

2Rpz SiN(2¢1 + ¢3+ pr) = 0.087+0.054+£0.018
2Rpz SiN(2¢1 + ¢3 — Opx) = 0.037+0.052+0.018
2Rp- 7 SiN(2¢1 + @3+ 8p+) = 0.109+ 0.057-+0.019
2Rp+ 7 SiN(291 + @3 — 8p+x) = 0.0114 0.057+0.019 (2.1)

The systematic errors come from the uncertainties of parameters that are constrained in the fit ¢
uncertainties on the tagging side asymmetry. The result of the fit for the subsamples having tl
best quality flavour tagging is shown on Figure

3. Partial reconstruction

The partial reconstruction @° — D*(— D%zs)7s is performed by requiring a fast piary
and a slow piorrs, without any requirement on thz®. The candidate selection exploits the 2-body
kinematics of the decay using 3 variables: the fast pion CM momentum; the cosine of the ang
between the fast pion direction and the opposite of the slow pion direction in the CM; the angl
between the slow pion direction and the opposite oBlirection in theD* rest frame. Yields are
extracted from a 3D fit to these variables (see Taplerhe flavour of the accompanyi@imeson
is identified by a fast leptorfyag. The proper timélt is obtained from the coordinate ofrs and
ltag cONstrained to th&-lifetime smeared beam profile.

The resolution function is modeled by a convolution of three gaussians whose parameters ¢
determined by a fitto &/y — u*u~ sample selected the same way as the signal sample. In ordel
to correct for possible biases due to tiny misalignements in the tracking devices that would mim
CPviolation, the mean of the gaussian resolution is allowed to be slightly offset.

A fit for Amandtgo is performed to check the fit procedure. A fit ta /v sample selected
similarly to the signal sample is performed to check the bias correction.
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Mode  Data Signal D*p Corr. bkg Uncorr. bkg

SF 2823 1908 311 — 637
OF 10078 6414 777 928 1836

Table 2: Fit yield for the signal and the various types of background in same-flavour (SF) and opposite
flavour (OF) events.
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Figure 2: SF and OF partial reconstruction asymmetries and projection of the fit result.

An unbinned maximum likelihood fit withm and g fixed to the world average, argf, At
offsets and wrong-tag fractions floated, yields:
2Rp+ 7 SIN(2¢1 + ¢3+ Op+r) = —0.035+0.041+ 0.018
2Rp+ 7 SiN(2¢1 + ¢3 — 8p+z) = —0.025+0.041+0.018 (3.1)
The main systematic errors come from the background fractions, the background shapes, the r

olution function and the offsets. FiguBeshows the fit result projected on tkH#? asymmetries
5 = (Ng-~ = Ngig+)/(Ng—¢- + N ) @nd e/ = (N - — Ng—g+) /(N + N ).

4. Outlook

Increase of the available data and addition of more modes in the full reconstruction, as well ¢
tuning of the selection and vertexing on more Monte Carlo and data, will help reduce both statistic
and systematic errors in a very near future. A reduction by a factor 0.3 for the former and 0.5 fc
the latter is expected with 1 ab.
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