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1. The BaBARdetector

The BABARdetector [1] at the PEP-II asymmetric-ener@yfactory [2] at SLAC consists of
a silicon vertex tracker (SVT) for precise decay vertex deieation, a 40-layer drift chamber
(DCH) for momentum and track angles measurement, a detetioternally reflected Cherenkov
radiation (DIRC) for charged hadron identifications, andsi(T) electromagnetic calorimeter
(EMC) for photon reconstruction and electron identificatié superconducting solenoid provides
a magnetic field of 1.5T, and the iron of the flux return is imstented with resistive plate chambers
(IFR) to provide muon identification and neutral hadron restouction.

2. CPrelated analyses

Decay modes of the typ® — DK is utilized in a theoretically clean method of measuring the
angley = arg(—VudV,},/VedVy,) in the CKM unitary triangle. Gronau and Wyler, for examplayé
proposed to constrain the relative phag&fb — ucsto b — cusprocesses.[3] However, extraction
of yin this method suffers from an eight-fold ambiguity duextoriori unknown strong phases. In
addition, theb — ucs amplitude is suppressed by CKM element fadigpVes/VepVis| =~ 0.4 and
color suppression factor of - 0.5. We present results from two recent proposals for meagurin
y in decays modes &~ — D(— mtm m®)K~ andB® — DO(D®)DK* .

The value of sin(B + y) can be extracted from the measurement of the time depeient
asymmetry irB — D~ X, decays with, for instancel,, — &g, . In this case the asymmetry
is given by : acp(At) =1 x sin(2B + y) x sin(AmgAt) wherer = 2(B° — DXy )/ %(B° —
D‘X,Eht). The decayB?® — D Xjigh is doubly Cabibbo suppressed and difficult to measure djrect
However, usingdJ (3) flavor symmetry, it is possible to infer the value#{B°® — D+X|;ﬂ) from
the value ofZ(B — D¢ Xiignt), the latter being less suppressed. We present the resutiseof
analysis utilizing such a method, Wh@‘%m = ag(z).

2.1 Study of B~ — D(— " m°)K~ decays

The decay® — D*)°K*) can be used to measure the angtaking advantage of the interfer-
ence betweeb — ucsandb — cus decay amplitudes. Different approaches have been devklope
and among whichy measurements involvinQ decays to multi-body, using a Dalitz plot analysis
technique as described in reference [4]. In this analysesstudy the decay modd™ — DK™
with the D-decay:D — m* i~ i which is Cabibbo suppressed. This yields a much smallerteven
sample compared to Cabibbo allowed decay but its intededfhand D° amplitudes have similar
magnitudes. Due to these interferences, the productienmaiht be different from the product
PBorod = BB~ — DK™) x B(D° — m*m n°) = (4.14+1.6) x 10°6[5]. From a sample of 229
million of BB pairs, we found 133 23 signal events which correspond to a branching ratio of
BB~ — Dpiyr-oK™) = (554 1.0+0.7) x 10°%. We determine the raw asymmetry and do not
find any significant deviation from zerez 2" = 0.02+ 0.16+ 0.03. They extraction needs a full
Dalitz analysis of th&-decay.
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2.2 Study of three-body B® — DO(D®)DK* 1~ decays

In the three-body decays 8f— DK, the CKM suppresseld — ucs processes contain color-
allowed diagrams, which could result in larger rates andensagnificantCP violation effect. The
8-fold ambiguity in strong phase could be reduced 2-fold byn@ the Dalitz plot. To assess the
feasibility of this method, which was proposed by R. Aleksaral[6], we study the decayB® —
DO(D®)DK* -, whereD® — Kt , K~ " i, K~ rr" ir i+ using 205fb~* of on-resonance data.
In this measurement, the contribution frdn— D*K is excluded. While the branching fraction
for the CKM favored mode is determined to b (B — DK+ )= (8.6+15+1.0) x 107>,
no significant signal events are found for the CKM suppressede. We, therefore, set the upper
limit for the suppressed mode with 90% C.1%Z (B° — D°K*m )< 1.9 x 1072, As we do not
observe a significant signal for the— u mode, measuring the CKM angjewith this mode is
determined to be very difficult.

2.3 Search for B — D;'X”gm with Xiight = @y, 3,

In extracting sin(B + y) from time dependentP asymmetry inB — D—Xﬁfght decays, we
analyze the case wheXgy, = &g, In this caser = %(B° — D" Xjgy)/#(B° — D™ Xjiyy) may
be quite large. This is due to the small coupling constarth@f\ to theay scalar mesoreg meson
of spin 2) which decreases the production rate of the Cabilowed decayB® — D aj(ay).
The factorization hypothesis predicts a similar rate fobiBlbo allowed and Cabibbo suppressed
decays, which results i~ 1[7]. These decays are not yet in the reach of the experirhesmi¢hing
ratios around 10P); nevertheless, the theoretical predictions can be tegtdhe measurement of
the branching ratio of the dec®} — D{ &, (a, ) expected at larger valuesz(B® — D ag (a; ) ~
7.5(1.5) x 10~° [7]. From a sample of 230 million dBB pairs, we measure these two branching
ratios. Theg, (&, ) is reconstructed iay, — n(— yy)m" which has a branching ratio of the order
of 100% (only 15% for thea, which lowers the experimental sensitivity). We do not fing an
significant signal and quote the upper limits#{B° — Dga(j(z)) < 4.0(25) x 10> which shows
a discrepancy of at least a factor two with the theoreticatljgtions.

3. Non CP-related analyses

3.1 Search for rare quark-annihilation decaysB~ — Dé*)*(p

In the Standard Model (SM), the decBy — DS~ @ occurs through annihilation of the two
quarks in theB meson into a virtualV. Such a process is highly suppressed, and calculationg of th
B~ — Dg ¢ branching fraction give predictions of310~7 using a perturbative QCD approach [8],
1.9 x 108 using factorization [9], and ¥ 10~ 7 using QCD-improved factorization [9]. Since the
current experimental limits are about three orders of ntageihigher than the SM expectations,
searches foB™ — Dé*)_cp could be sensitive to contributions from new physics. Eckament
of such kind has been calculated to be as high asl8-° in a two-Higgs doublet model and
3x 10~* in minimal supersymmetric model witR-parity violation (RPV-MSSM), depending on
the details of the parameters of the new physics.[9] Basead seimple of 234 miIIiorBE’Tpairs,

we reconstrucB~ — DY’ ¢, whereD:~ — Dgy,Dy — @ ,KIK~,K*®K~. We observe no
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significant signal and set upper limits with 90% C.L%8{B~ — D3 ¢) < 1.8 x 10 ® and# (B~ —
Di~¢) < 1.1x 10°°. These limits are lower than the prediction based on RPV-MSS

3.2 Search for therare decays Bt — D*)+KO

This decay is expected to occur via a pure annihilation dimgrSuch processes provide inter-
esting insights into the internal dynamics of B mesons. Khid of diagram cannot be calculated
in QCD factorization since both the quarks play a role. Thaselitudes are expected to be sup-
pressed, with respect to the amplitudes of spectator queek,tby a factofg/mg ~ 0.04 and have
never been observed. Some studies indicate, though, the¢gses with a spectator quark can
contribute to annihilation-mediated decays by rescaitel0] The branching ratio is expected to
be either at the level of the current sensitivity (2Pif large rescattering occurs, or three orders of
magnitude below if not.[10] We reconstruct the two decay es®f” — D**K{ andB* — D*K{
with a sample of 226 million oBB pairs. We do not see any significant excess of signal and-there
fore set the upper limits with 90% C.L#Z (B* — D*K?) < 0.5x 107° and % (BT — D**K?)
<0.9x107°,

3.3 Search for B— J/y@D Decays

The spectra of the momentum of inclusiVayD mesons in th&(4S) rest frame observed by
CLEO and by BABAR, compared with calculations using noratiglstic QCD (NRQCD), show
an excess at low momentum, corresponding to a branchingdinacf approximately 6< 1074,
Many hypothesis have been proposed to explain this resufidaxperimental evidence has been
found to support them. The presence of bucc componentin@rdrcharm) in theB-meson wave
function has also been suggested to enhance the branchimgfrdecays such as — J/L/JIS(T[)
to the order of 10* while pertubative QCD predicts a branching ratio Bor- J/LpISto the order
of 108 to 1072, We test the decay channds— J/D with a sample of 124 million oBB pairs.
We do not find any evidence of signal and obtain upper limitd.8fx 105 for B® — J/(D°
and 12 x 104 for Bt — J/YD* at 90% C.L. Therefore, we conclude that intrinsic charm is no
supported as the explanation of low momentlify excess irB decays.
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