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Search for the decayB*—D* TK3
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We report on a search for the decay —D* +Kg and its charge conjugate with the CLEO detector at the
Cornell Electron Storage RinECESR. No candidates are found in 9.10 fb of data. The background is
estimated to be 0.290.05 leading to an upper limi§(B*—D* "K% =9.5x10"° (90% confidence levgl
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I. INTRODUCTION Ill. EVENT RECONSTRUCTION

Charged pion and kaon candidates are selected from
. Lo tracks that are well reconstructed, consistent with originating
charge conjuga_te_ dgcays_ are |mp)|_eﬂ;je>ip_ected to proceed from the e*e” interaction point, and not identified as a
through an annihilation dlagranz"n withW™ in thes channel 1,51 particle identification is used to identify charged pions
with a rate proportional tgV,,|~. Although no calculation 4 kaons. The photons used in th& reconstruction are
exists for the rate oB* —D* *Kg, the branching fraction of  required to have an energy greater than 30 and 50 MeV in
the related deca* —D *K° was estimatefil] to be in the  the barrel and endcap regions, respectively, and to not be
range 0.8 10 8 to 3x 10 °. The main uncertainty in the associated with a charged track. The photon-photon invariant
calculation arises from the unknown contribution from res-mass is required to be within three standard deviations of the
cattering of the final state particles. In the react®he” known [5] 7° mass.z® are constrained to their known mass
—Y(4S)—B*B~ the B mesons are produced nearly at restand their momentum is required to be greater than
in the laboratory. Therefore tHe* * andK daughters have 100 MeV/c. A mass constrained fit is applied K& candi-
large momenta of order of 2.2 Gew#ssentially in opposite dates that are formed from oppositely charged pions. The fit
directions. Background events from multibody charm decaysorequwed to have g° less than 10, improving the resultant
and light quark fragmentation generally do not reconstruct td<s momentum resolution by 5% foKg from D° decays
back-to-back D** and K2 pairs with momenta near While no significant improvement results f&2 from B*
2.2 GeVk. Background rejection is further helped by the decays. Th&g candidates are required to originate from the

excellent resolution of thB* * — D° mass difference and by €' €~ interaction point and to have a significant decay path
a reconstruction of th&° as aKg with excellent mass reso- (at least three and five standard deviations in the CLEO I

and CLEO II.V configurations respectivelyThe decay path
is measured with typical standard deviations of 1.2 mm in
CLEO Il and 0.7 mm in CLEO IL.V.
D? candidates are reconstructed in five decay channels:
K w", Ka'a® K ata o, Kg’JTJr7T7, and
The CLEO detectof2] is a general purpose detector that K&z~ 7°. The charged? daughters are constrained to a
provides charged particle tracking, precision electromagneticommon vertex, and the momentum of th& candidate is
calorimetry, charged particle identification, and muon detec¥equired to be larger than 1.1 Ged//TheseD° candidates
tion. Charged particle detection over 95% of the solid angleare paired with charged pions to foft * candidates which
is achieved by tracking devices in two different configura-are constrained to their knowb] mass, thus improving their
tions, situated in a magnetic field of 1.5 T. In the first con-momentum resolution by approximately 14%. Th& " can-
figuration (CLEO 11), tracking is provided by three concen- didates are required to have a momentum larger than
tric wire chambers, while in the second configurati@hL.EO 1.3 GeVk.
[1.V) the innermost wire chamber is replaced by a precision
three-layer silicon vertex detectf8]. The momentum reso- IV. EVENT SELECTION
lution is 0.5% atp=1 GeV/c. The drift chambers are sur- _
rounded by a time of flightTOF) system. Energy loss The background is predominantly due to nBB-sources
(dE/dx) in the outer drift chamber and the TOF system pro-so the off-45 data provide a good monitor of the require-
vide pion-kaon separation. A Csl based electromagnetic calanents’ effectiveness in rejecting background. Signal event
rimeter consisting of a barrel and two endcélpsundaries at  selection requirements are defined using simulated signal
45° with respect to the beapnbas an energy resolution of events and off-& data without reference to onsdata. Sig-
4% for 100 MeV electromagnetic showers, and provid8s nal event selection variables and the corresponding require-
detection. A superconducting coil and muon detectors suments as foIIows:X%SS.S [defined in Eqg.(1) below],
round the calorimeter. Redundant triggers provide efficienfcosé,,|<0.9 (6, is the angle between the thrust ajds of
registration of mutiparticle final states. the B candidate and the thrust axis of the rest of the eyent
The Cornell Electron Store RINgCESR operates at a the normalized second Fox-Wolfram momé¢nt <0.3, and
center-of-mass energy of approximately 10.6 GeV. The refcos#,|=0.5 (6, is the helicity angle defined as the angle
sults in this report are based upon 9.10 fiof integrated  between ther™ from D* * decay and th®* * direction in
luminosity produced aé*e~ center-of-mass energy on the the D° rest frame.
Y (4S). An additional 4.29 fb' produced 60 MeV below x2, is defined as

the BB threshold provides an estimate of the background due

The decayB™—D* "K° (throughout this Brief Report

lution and a significant decay length.

II. DETECTOR AND DATASETS

to ete”—qq, where q=u,d,s,c. Hereafter, we refer to My MM 2 [ Ampp— Amim | 2
these two data samples as “oi%4and “off-4 S” data, re- sz E( D ) D D)
spectively. The number @B pairs is (9.630.19)x 10°. (Mp) o(AMpxpo)

The Monte Carlo simulation of the CLEO detector is m,, ,— mem 2
based upoGEANT [4]. Simulated events are processed in the ( " s ) 1)
same manner as the data. o(M;.)
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FIG. 1. TheAE-m(B) distribution for on-4& events. The signal
ellipse and the rectangular background region are shown.

scaled by the ratio of areas of the signal and background

region to give a background estimate of Gz29.05 events.
Heremy, is the invariant mass of thB° candidate Amps«p, In Fig. 2 we show theAE-m(B) distribution for off-4S
is the mass difference between e ™ andD° candidates, eyents. Here the calculated value ratB) is increased by
ar(1)d m,. is the invariant mass of "7~ pairs that form the 39 Mev/c? to take into account the lower center-of-mass
K candidate; all are calculated from the unconstrained k'neénergy of the off-& data. There are no signal events in the
matics of the respective final state particles. The same qualignal region and 25 events in the background region. To
tities labeled by “nom” are Bheir knowif5] values.o(mp) compare with the 37 events found in the o8-data, the 25
ando(Amp.p) are the peD decay channel resolutlons of events must be scaled by the ratio of luminosities in the on-
Mp and Amp:p respectively, and are determined from the ;5 oy off.45 data, and the ratio of the center-of-mass en-

data. They are approximately 6 and 0.53 MeX/tespec- . ! .
tively. The efficiency of the four requirements is 34% andS'%Y squared to obtain 50:110.0. This number is larger than

their background rejection factor is 82. If an event has moré)Ut consistent with the 37 events in the background region in
than oneB*—D**K? candidate, the candidate with the on-4S data, and shows that the background is predominantly

|0W€StXr2n is chosen. from nonBB sources.
Based upon an acceptan@ecluding all branching frac-
tions) of 2.76x 10" 2 and the number dBB pairs, one signal
V. RESULTS event corresponds (B —D* *K% =3.7x10"°. Here we
assumed an equal production of neutral and chaRypdirs
Results are presented in a two-dimensional plot of thédrom Y (4S) decays, consistefi8] with experiment. The ob-
energy differencé E and the beam-constrained masgB) servation of zero events in the signal ellipse with an expec-
(see Fig. 1, with AE:ED*++EK2— Epeam @and m(B) tation of 0.29 events from background correspofisto a
- EZ — (o 2 . . 90% confidence leve(C.L.) upper limit on the number of
VEbeari~ (Pox +Pi)". HereBos -, Eg, Pox, andpi are signal events of 2.15 and a 90% C.L. upper limit on the
branching fraction of3(B*—D* *K%=8.0x10"°.
Systematic uncertainties originate from track findiago

the mass-constrained energy and momentui’f and Kg
respectively. The rezsolution iIAE is 11.9 MeV and in
E)ne(aBr)n E:]sef.S MeV/c_ , the Iat_ter c_iomlnated by the sp_read in Rer track, 5% per soft pion fro* * decay, dE/dx (2%
gy. The signal region is enclosed by an ellipse wit 0 e 1 o 0 0 £ 0

semiaxes of length 24 MeV aloniE and 5 MeVk2 along ~ Per track, K finding (3% perKg), @ finding (5.5% per
m(B), with an efficiency of 82%. There are no events in them°), the number of produce®B (2%), and the fiveD®
signal region. The background in the signal region is estibranching fractiong2.0-5.2%[5] for the three dominand®
mated from the number of events that are in the rectangulatecay channelsk 7", K~ #"#% K z*#"x7). The
region shown in Fig. 1, defined QAE|<0.4 GeV and 5.2 weighted average systematic uncertainty is 10%. The 16%
<=m(B)<5.26 GeVt?. The 37 events in this region are statistical uncertainty in the background estimate is added to
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