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Using data collected on the(4S) resonance and the nearby continuum by the CLEO detector at the Cornell
Electron Storage Ring, we have searched for the semileptonic dedaynesons tceBincIusive final states.
We obtain an upper limit fob—c decays ofB(B—Ee*?eX)<5.9>< 10 *. For theb—u decay, we find an
upper limit of B(B’—>p§e*?9)<1.2>< 10 2 based on &/—A model, while a phase space model gives an
upper limit ofB(B’—»pFe*Z)<5.2>< 10" 3. All upper limits are measured at the 90% confidence level.
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I. INTRODUCTION pair production in association witly’ [11]. We choose to

Semileptonic decays play a prominent roleBmphysics,  Study only theB” —ppe v, state in oub—u studies.
because they are simple to understand theoretically and have A Prévious CLEO I measurement of the decay

_ + A : +
been used to find°B® mixing [1] and the values of the —Acpe Ve employed full  reconstruction for A
Cabibbo-Kobayashi-Maskaw@KM) matrix elementsV,, ~—PK 7 [12]. That analysis yielded an upper limit of
[2] andV,; [3].

For many years there have been some mysteries iBthe _ —
meson semileptonic decays. For example, the measured BB~ —Acpe ve)
semileptonic branching fraction & mesong4,5] is about B(§—>A§EX)
2% lower absolut€20% relative than theoretical predictions
[6]. Recently, there has been some progress made on both the
experimental and theoretical frorité—10], which gives val- 1,5 implies B(B‘—>A;’ae‘7e)<1.7>< 1073 (C.L.=90%)

ues in better agreement with each other. More measurements, . - 1=
are needed to improve the existing results as well as to préiSing the Particle Data Grou?DG) value forB— A pX

cisely test the new theoretical calculations. 7 Trﬁre_is also an upper limit on the inclusive rate of
The majority of semileptoni® decays appear to proceed B(B—pe veX)<1.6x10"° (C.L.=90%) [13] from AR-

with single mesons accompanying the lepton-antineutrindGGUS. There are no measurements of Bie—ppe™ v, de-

pair. There is no experimental evidence for baryons in semieay.

leptonic B decay. Therefore, in this paper, we will focus on  We perform partial reconstruction of the decd®

the search for these decay modes. Baryon productioB in _, nhe=3, X, by identifying events with ae~ andp emerg-

meson semileptonic decays requires the “popping” of tWoing promptly from theB mesons and examining the distribu-

quark-antiquark pairs from the vacuum. For instance, in gjon of the opening angle between the electron and

B~ decay, the quark content of the baryons will be antiproton! Muons are not used in this analysis because they

(cud)(uud) whenb—c, or (uud)(uud) whenb—u. The  are only well identified above 1.4 Ge/momentum. Few

decay mode with the Iightest malss- ¢ final state including Signa| |ept0ns are expected at such momenta.

a proton would b8~ — A [ pe” v,. Other higher mass had- In Sec. Il we describe the data sample and event selection.

ronic resonances could also contribute to semileptonidhe event selection criteria are tailored to search for the de-

baryon decays with a final state having an electron and apay B*HAgﬁe*Z, We discuss the angular distribution of

antiproton. There is little guidance for the probable mix ofthe signal and main sources of backgrounds in Sec. Ill. Sec-

states that might be available so we choose a model with fion IV describes how we fit the data distribution for the

mixture of modes to studp—c decays. Fob—u decays, —c modes. In Sec. V we discuss the analysis &F

the lightest mass final state would be eitBer—ppe™ v, or Hpae’;e_ Section VI summarizes our results.

B°—pne v,. There is a large group of higher resonances

possible. One theoretical paper suggests that the charmless—

semileptonid decays to baryons could appear due to baryon Throughout this paper, charge conjugate states are implied.

0.04 (C.L.=90%).
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Il. DATA SAMPLE AND EVENT SELECTION i (Ial)‘ T o] l%' UL I (Ibl)

The analysis described here is based on the data recorded et ] !% S
with the CLEO detector at the Cornell Electron Storage Ring 5 ] %"&M 4
(CESR. The CLEO detectd14] is a general purpose detec- =l A i 4 ]
tor that provides charged particle tracking, precision electro- A ‘o, ]
magnetic calorimetry, charged particle identification and <t ‘0.,’ 1r T
muon detection. Charged particle detection over 95% of the 2r ””“w I
solid angle is achieved by tracking devices in two different % 1 ————
configurations. In the first configuratid€LEO II), tracking 5 (c) 1t (d)]
is provided by three concentric wire chambers while in the g 4 1t 1
second configuratiofCLEO I1.V), the innermost wire cham- % _++++++ ] # ]
ber is replaced by a precision three-layer silicon vertex de- 50 ++ % 1 4, t
tector[15] and the drift chamber gas was changed from 50— €L ¢ fﬁ 4k M w
50 % Ar—GHg to 60—40 % He—GHg. Energy loss dE/dx) Z[ “¢*¢¢ 1L &&0 ]
in the outer drift chamber and hits in the time of flight sys- T ’“ i o T o ]
tem just beyond it provide information on particle identifica- - 0 1-1 0 1
tion. Photon and electron showers are detected over 98% of cos 6

41 steradians in an array of 7800 Csl scintillation counters.

The electromagnetic energy resolution is found todE sign electrons and antiprotons (a)s Plot (a) showse/p signal

=0.0035E%7°+0.019-0.00 (E in GeV) in the central o == ,
region, corresponding to the polar angle of a track’s momenﬁmdb'g atf ns fro;B |—>Achpe Ve dec?yt, zlf(b)kshowsdugforre-
tum vector with respect to theaxis (beam ling, 45°< Odip ated background; plotc) shows correlated background. P16,

e . . (b), and(c) are obtained using the CLEBB Monte Carlo genera-
(?u%:?l?]og i(ma\?vﬂ?éf gﬁlr?o%fn%j.g ;I;lles Ezricljt\)/rlicirelgtg? Znsduegglgirrl-gtor' Plot(d) shows continuum backgrounds obtained from data.
chambers.

A total integrated luminosity of 9.1 fb' was collected by 1.5 GeVk are identified using the combined information
the CLEO Il and CLEO I1.V configurations at the center-of- from dE/dx and TOF measurements. Antiproton candidates
mass energy corresponding to thi¢4S), corresponding to must lie \{vithin 3 standard deviationg) of the antiprotqn
(9.7£0.2)X 10°BB pairs. An additional integrated luminos- hypothesis and outside of @ for each of the kaon and pion

ity of 4.6 fo~! taken at energies 60 MeV below tH&B hypotheses.

. ; . We perform a primary vertexe("e~ interaction poink
threshold provides an estimate of the continuum baCkgroungonstrained fit to the combinations of the electron and anti-

events due t@"e” —qq, whereq=u,d,s,c. proton. The fit is required to have& per degree of freedom
All events considered pass the standard CLEO hadronifess than 10. This helps to suppress correlated background

event criteria, which require at least three well-reconstructegynere the electron and antiproton come from the sa@ne
charged tracks, a total visible energy of at least 15% of theneson decay.

center of mass energy and an event vertex consistent with the
known e*e” interaction point. In order to remove’e”

FIG. 1. Distribution of the cosine of the angle between same

—qq continuum contributions, the ratio of the second to IIl. PARTIAL RECONSTRUCTION TECHNIQUE
zeroth Fox-Wolfram momen{46] is required to be less than We study the angular correlations between the prompt
0.35.

electron and antiproton. If we defireas the angle between

Charged electron and antiproton candidates are selectqqe electron and the antiproton, the corresponding@atié-
from tracks that are well-reconstructed, and not identified a%ibution is peaked at cof=—1 (back-to-back for signal

a muon. We accept only those charged tracks that are oh;

. . ; vents. Figure 1 shows the cé@s(distributions for B~
served in the barrel region of the detector, which corresponds , ,— __g . _);( .
to |COS(0dip)|<0.707l. Electrons with momenta between — A, pe” v signal events and various backgrounds. We will

0.6 GeVk and 1.5 GeVe are identified by requiring that the use t_he d_iffe_ren_ce betw_een the signal and bacl_<grour_1d shapes
ratio of their energy deposited in the Csl calorimeter and" this distribution to fit for the amount of signal in our
their momentum measured in the tracking system be close l%ample. .

unity and that the ionization energy loss measured by the There are four main sources of backgrounds as follows:
tracking system be consistent with the electron hypothesis. (i) Uncorrelated background: This includes the ebm-

The ratio of the log of the likelihood for the electron hypoth- binations where the electron and antiproton are from oppo-
esis to that for a hadron is required to be greater than 3site B meson decaypsee Fig. 1b)]. The cos() distribution
Electrons within the fiducial volume in this momentum range©f this background would be flat, except a fiducial accep-
are identified with an efficiency of 94%. Electrons fromy ~ tance correction causes some peaking as seen from the
conversion,7° Dalitz decays, and/y decays are explicity Monte Carlo. .
vetoed by cuts on the appropriate invariant mass distribution. (ii) Correlated background: This includes non-prompt e/
Antiprotons with  momentum between 0.2 GeV/and combinations, which are from the sanBmeson but not
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TABLE I. Yields of events from the CLEO Il and CLEO Il.V data samples, integrated over the entire
angular distribution. The last row shows the yield after subtracting the continuum and fake backgrounds.

Event type CLEO Il CLEO 1.V
BB events 3,328,006 67,000 6,372,008 127,000
Overalle/p combinations 10193+101 16829130
Continuum backgroun@scaled 3656+ 84 6471114
Fakee background 21240 308-58
Fakep background 1872159 2859243
Background subtracted distribution 445310 7191 304

from a signal event, such as in the decay cha: backgroundfdistis the angular distribution of non-electrons
AZX, A —Ae X, A—pX [see Fig. 10)]. The cosg)  in each momentum rangebtained by processing data with
distribution of this background as found from Monte Carlo isan electron anti-identification qutandmisid, ; is the elec-
also peaked near ca8t&—1, but less sharply than signal. In tron misidentification probability as a function of momen-
the Monte Carlo, the correlated to uncorrelated backgrountum, which is calculated by multiplying the abundance of
fraction is 5—8 %. each particle specid$éound in Monte Carlo simulationsy
(iii) Continuum background: This is the background dueits corresponding electron misidentification rdibtained
to nonBB sources, i.ee*e’—>qa whereq=u,d,s,c [see from data in each momentum range. The electron and pos-
Fig. 1(d)] found using data collected at energies below thdtron misidentification probabilities are less than 0.3% per
Y (4S). track so there is very little background from this source and
(iv) Fake ep background: This is due to particles misi- &ré found from the CLEO Il dataset. The proton and antipro-
dentified as electrons or antiprotons and is found using datdOn Misidentification probabilities range from 0.2% per track

We obtain the overaha/Eangular distributions, i.e. cogy( at'k')wer .”.‘O”Te”ta tp .3% per track at higher momenta. These
distributions between electrons and antiproton’s for each isidentification efficiencies are determined from the CLEO

the CLEO Il and CLEO Il.V datasets separately and the and CLEO IL.V datas_etg se_parately and muliiplied sepa-

. — . rately by the angular distributions found from each dataset.
combine them. The/p angular distribution found from the g geatistical error associated with particle abundance and
off-resonance data sample is scaled by luminosity and th

: fisidentification rates is determined by the data and Monte
energy dependent four-flavor cross section and then su

) ) arlo sample sizes, and included in the statistical error from
tracted(the scale factor is approximately fbr each dataset.

We subtract the fake electron and antiproton background?e fit to the finale/ﬁ angular distribution. The negligible
gmount of Dalitz decay and photon conversion electrons in

our sample are included in the correlated and uncorrelated

tractions, the angular distribution is composed of uncorre; karound Monte Carl mol nd not treated fak
lated background, correlated background, and possibly Si%le:i:t?ogg onte L.arlo sampies a ot treated as fake

nal. For each bin in the angular distribution, the statistica — )
errors from each subtraction are added in quadrature. Since e use the CLECBB Monte Carlo generator to obtain
the continuum background is scaled up, statistical fluctuathe uncorrelated and correlated background angular distribu-
tions can affect the final distribution bin-by-bin by more thantion shapes. For the signal, the angular distribution shapes as
just the statistical error on the total number of events. Usingvell as the efficiency of our event selection are found using
Monte Carlo generated shapes for each of these contribdibe standard CLEO Monte Carlo event generator as well as a
tions, we fit to a sum of these three components to determingh@se space generator. The CLEO Monte Carlo generator
the yield of the signal events. Table | gives the overall yieldsthereafter referred to as “V-A mode]”generates a decay
for the two data samples. such asB~— A pe v, in two steps. The first step is the

The subtractions of the misidentified electron and misi-semileptonic decay df—cW,W— € v, , preserving the V-A

dentified antiproton backgrounds follow similar proceduresstructure of the weak decay. This step involves a three-body
described here for the fake electrons. The fake electron a'?iecay with three initial particles produced: 2. and a
il Ve

lar distribution is f ing the followi ion: —
gular distribution is found using the following equation (Ap) pseudo-particle. At the second step, the pseudo-

15 particle decays into two particlest, and p, ignoring any
fbkgd 0)= E E fdisfcog 6),p]Xmisid; ,. possible spin correlation. The same mechanism is used to
p=06 i generate the other decay modes, the only difference being
_ ) that the intermediate state pseudo-particle in the V-A model
Here cosf) is the angle between the antiproton and fakejs varied. The phase space model used is simply a four-body
electronp is the momentum of the fake electr@in GeVic), B decay, with all the final state particles generated at one
i=,K,p,u; fbkgdis the cos) distribution ofe/p combi-  step. The subsequent CLEO detector simulatiOiGEANT
nations that contain a fake electron, i.e. the fake electromased17].
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'+' rrprrrrp e e '(a')' B ! ! ! (b) FIG. 2. Comparison of signal

++ t A . Monte Carlo models forB™

% :

o z+pz . —>A§Ee;;ei and B°
0.12 ¢ - —35"A e v,. Plot(a) displays
the invariant mass of pseudo-
particle (Ap/S;*A7). Plot (b)
displays the cog) distributions of
e/ﬁ combinations. The black tri-
angles show the expectations for
theB™— A pe” v, decay and the
histogram with error bars shows
the B°-3/"A"e v, decay
A2 mode. For the sake of comparison,

Y IR R e I N T the distributions have been nor-

0 Mt
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In the V-A model, the mass of the pseudo-particle couldparticle (& *A~) mass spectrum which was generated with
affect the angular distribution betweerandp and the elec- a central mass of 3.85 Ged, a width of 0.50 GeVé2, and
tron and antiproton momentum distributions. In the standarc threshold mass of 3.68 Ged/, is also shown in Fig. (21)
CLEO Monte Carlo event generator, the mass spectrum ofjgyre 2b) shows the angular distribution of signalp
the pseudo- parnclez‘(cp) is generated as a phase spacecombinations for the two modes. For the signal model, we
modified Breit-Wigner distribution, with a central mass of combine these two modes in equal ratios and bracket the
3.35 GeVt?, and a width of 0.50 Ge\dz, as shown in Fig. model dependence by choosing a model with 100% of either
2(a). This pseudo-particleX .p) mass spectrum reproduces Of the two decay modes.
the measured inclusiv8— A X and B—pX momentum Figure 3 compares the V-A and phase space models for
spectra[18]. In order to allow the possibility of a lower theB~™ —ppe™ v, decay mode. It shows that the two Monte
efficiency, we examine two-body decays into the baryon/Carlo models give significantly different angular distribu-

antibaryon systenX. N. We have analyzed the co%(distri— tions for thee/Ecombinations in this decay. We choose the
butions from the following decay modeB: — A pe~ e, phase space model to bracket the possible efficiencies and
B~/ pe Ve, BO_. E**pe 7e B~ —>2**A “e 1, angular distributions of various models.

B'—3 A e v,, B —=3%A% v, B =3 A e v,
andgoﬁzgxoeilie. The decay mod@O_}EngA e 7e IV. SEARCH FOR b—c DECAYS

provides the softest lepton momentum spectrum and there- The cosf) distributions fore/E combinations after sub-

fore th? §mallgst efficiency for this anal){sE(lﬂﬂ.Z)_%. tracting the continuum, fake electron, and fake antiproton
The efficiency is calculated for modes withpain the final  packgrounds are shown in Fig. 4 along with the results of the
state. The efficiency from the decay mdsle— A [pe~vqis  fit. In the fit, we use the shapes obtained from Monte Carlo
the highest at (20#0.1)%. For comparison, the pseudo- [Figs. a—1(c) and Fig. Zb)] and allow each of the normal-

040 T T T T T T T T | T T T T | T T 0'12 T T 1T T | T T 1T T I L I LI
[ (a) v V-AModel 1 k(o) ¥ V-AModel i FIG. 3. Comparison of two
- ® Phase Space Model g 10 ® Phase Space Model _| signal Monte Carlo models for
- Y 7 ﬁ' B~ —ppe v, decay. Plot(a) dis-
0.30 v - . .
+ plays the invariant mass of

0.08 pseudo-particlep). Plot (b) dis-

plays the cosf) distributions of
e/p combinations for the two
models considered. The black tri-
angles show the expectations from
the V-A model, while the histo-
gram shows the expected distribu-
tion for the phase space model.
For the sake of comparison, the
distributions have been normal-

0.06

0.04

«

Number of Combinations / Bin
o o
Y )
(=] (]

0.02

¢ ol v v v v v e v by X A
1.7 2.7 3.7 4.7 -1.0 -05 0 0.5 1.0 ized to unit area.
Mass of Pseudoparticle (pp) in MG Models (GeV/c?) cos 6
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1000 T T T TABLE Ill. Systematic errors for the measurement Bf
L ,l‘ a;‘;%;‘:gl?:li’tuon i Hﬁe*?ex. These are the contributions to the systematic error
T Signal i listed on the first line of Table II.
@ e Uncorrelated Background
® L + ————— Correlated Background Systematic error Events
o
E Correlated background +98
'E Uncorrelated background +183
5?_) Fake proton background subtraction +299
g Fake electron background subtraction +29
£ Proton identification efficiency +75
Z Electron identification efficiency +25
Vertex constrained fit efficiency *63
0 Signal Monte Carlo sample statistics +33
R N B Total +380

cos (0)

FIG. 4. The cosf) distributions found in data after subtracting
the continuum, fake electron, and fake antiproton backgrounds. Thiated background exists and take the difference between the
plot shows the fit to the combined CLEO Il and CLEO II.V datasetscentral value in this fit and the original.
using Monte Carlo distributions for tHe— c signal(as discussed in The uncorrelated background systematic error is found
the texy, correlated background and uncorrelated background. Thérom a combination of normalization and shape errors. The
confidence level of the fit is 29%. normalization error is added in to form a conservative error

in case there is some problem with our Monte Carlo decay

izations of the three components to float independently. Tablghodel in addition to the errors on the shape discussed below.
I giVES the results from the fit. There is no evidence for aThe Monte Carlo model has not been tuned for the baryon
signal so we calculate an upper limit. From the fit we findgecay modes. If we assume there is no signal or correlated
B(B—pe vX)=(2.5+1.9+1.1+1.4)x10 4, correspond- background, we can scale the Monte Carlo normalization by
ing to a 90% C.L. upper limit ofB(B—>He’7eX)<5.9 the number of events and compare it with the data. There are
)(1074_ The |ast error is the mode| dependence error foundi tOtal Of 16% feWer data events than in the Scaled Monte
from varying the composition of light-mass states with Carlo; we use this difference to account for the normalization
higher resonance states. error. The angular distribution of the uncorrelated back-

Table 1ll summarizes the systematic errors. The systemdround is expected to be flat in the absence of acceptance
atic errors include those associated with each of the backeffects. However, as we only accept tracks in the barrel re-
grounds: correlated, uncorrelated, fake proton and fake elegion of the detector, i.dcos(ﬁdip)|<0.71, thee/p combina-
tron, as described in more detail below. The two largestions passing the cuts have slightly higher probability to
errors come from the fake proton subtraction and variationsome from the two opposite barrel regions. Therefore, the
allowed in the uncorrelated background. Monte Carlo angular distribution of this background is

The correlated backgrouriéig. 1(c)] has a similar shape peaked towards cogf=+1 [see Fig. 1b)]. Because of finite
to that of the signal. To calculate a conservative systematispatial segmentation effects, two tracks very close together
error from this source, we refit the data assuming no correhave a slightly lower efficiency than those that are more

TABLE Il. Results from the fits for th8—>5e’;ex analysis using a 50%-50% mix of two decay modes:

B —AJpe v, andB°—3 A~ e v,. The first row shows the number of signal events found, with the
statistical error determined from the fit and systematic errors determined as discussed in the text. The second
and third rows show correlated and uncorrelated backgrounds from the fit, respectively. The result is pre-
sented with the statistical, systematic, and model dependence errors in the sixth row. These errors are
combined in quadrature to obtain the upper limit listed in the last row.

Event type Events
Signal eventgfit) 834+ 634+ 380
Correlated backgroungit) —331+1729
Uncorrelated backgroundit) 11141+ 1303
Avg. efficiency from Monte Carlo (17440.1)%
Efficiency corrected signal 48773708+ 2224
B(B—pe~ vX) (2.5+1.9+1.1+1.4)x10 4
Upper limit of B (90% C.L) 5.9x10 4
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| (a) v Data (Cont. Subt.) | L (b) B Data Distribution
& FakKe p BKgd (Data) Hist Fit
1200)— o Fake e Bkgd (Data}{ 100 istogram F1
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FIG. 5. CLEO Il Data/Monte Carlbﬁa +|P| distribution. Plot(a) shows the total momentum sum of the electron and antiproton tracks,
from different data and Monte Carlo components. The components indllidake proton background from datialack diamonds (2) fake
electron background from datapen circle§ (3) uncorrelated background from Monte Caftkmolid ling), and(4) correlated background
from Monte Carlo(dashed ling The outermost empty triangles represent the sum of all the above backgrounds. The filled black triangles
show the overall data distribution, with the continuum background subtractedbPlstthe fit to the final data distributioftontinuum and
uncorrelated background subtragteding the fake proton background distribution in the region above 2.5 GeV/

back-to-back diminishing the peak near ads(l. We taken as the systematic error for the fake antiproton back-
change the shape in the uncorrelated background to a syrground subtraction. For the systematic error from misidenti-
metric distribution and fit again; the difference in the fitted fied electrons, studies using real pions and kaons in data have
central values is 30%. We take half of this “shape” differ- been done which determine the errors on the fake probabili-
ence(15%) and combine it in quadrature with the normaliza- ties. These fake probability errors and the error associated
tion difference to find an overall systematic error for thewith using an antielectron identification cut for counting
uncorrelated background of 22%. tracks in the data are folded together to combine for an esti-
We study additional systematic errors from the fake pro-mate of+20% from this source. This technique is confirmed
ton background subtraction by comparing tﬁ’ﬁ +|Pg| dis- Using a Monte Carlo test which verifies that the number of
tribution in the data and Monte Carlo simulations. Figure sMisidentified particles calculated is consistent with the num-

- R N . ) -
shows that in theP5|+|P,| region above 2.5 Gev/ the ber generated, and that a 20% error is a conservative esti

backgrounds remaining are limited to the fake proton and th(renate. The errors associated with the misidentified electron

re also larger than those deduced from the misidentified
uncorrelated background. A Monte Carlo study shows thagroton background to account for differences in CLEO Il and

there are ndB~ — A pe” v, signal events in this region in ¢ EQ 1.V misidentification efficiencies and possible re-
any scenario. The fake electron background is very smalhaining real electrons from conversions and Dalitz decays.
compared to the fake proton background as seen in k&. 5 To calculate the effect on our data sample, we shift the fake
Therefore, in the region above (2:3.0) GeVk, if we use  glgctron background normalization by20%, redo the fits
the scaled Monte Carlo to subtract the uncorrelated backsnd take the difference between the new fit and the original
ground, the remainingP,| + |P¢| data distribution should be fit as the systematic error from this source.

saturated by the predicted fake proton backgrdasdshown In addition, errors are added to account for uncertainties
in Fig. 5(b)]. We estimate the systematic error from the fakein the antiproton and electron identification efficiency differ-
proton background subtraction from the deviation from com-ences between Monte Carlo and data. The antiproton identi-
plete saturation. The fit gives a difference in normalization offication efficiency is found using an antiproton data sample
~15% between the amount of predicted fake proton backfrom A—pm in continuum data, as a function of momen-
ground and that obtained for the best fit to the data, whichym. The momentum spectrum for protons in our Monte
implies that the fake proton background may be systematicarlo signal sample is used to weight these efficiencies. The
cally wrong by ~15%. We then shift the fake antiproton gyerall error from this source is estimated to be 9%. Simi-
background normalization by 15% and redo the fit to the |arly, for electrons, a CLEO study using radiative Bhabha
final e/p angular distribution. The difference between theevents in the data itself has determined an overall error of
central values obtained from the new fit vs the original fit is3%.
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1000 ————————7 7 TABLE IV. Results from the fits for th®~— ppe~ v, analysis
B Data Distribution

- — Histogram Fit - using the V-A model. The first row shows the number of signal

L Signal i events found with the statistical error determined from the fit and
_+ J— Uncorrelated Background | systematic errors determined as discussed in the text. The second
and third rows show correlated and uncorrelated backgrounds from

————— Correlated Background

the fit, respectively. “Efficiency corrected data” are results found

£
m
>
s
%500 T MNPy ¥ o« using the V-A signal Monte Carlo generator model. The statistical
E e and systematic errors are combined in quadrature for the final re-
° | + + | sult.
: ﬁ
€ [ Event type CLEO Il and CLEO II.V datasets
=] L e ] - -
e Signal eventgfit) 1685+ 1068+ 1032
0 T Correlated backgrounfit) — 2665+ 2937
SN ANV Vsl Uncorrelated backgroundit) 126241991
N S B R Efficiency from Monte Carlo (1420.2)%
-10 -05 coso(e) 0.5 1.0 Efficiency corrected signal 113897169+ 6930
FIG. 6. The cosf) distributions found in data after subtracting B(B™—ppe 1) (5.8+3.7£3.6)x 104
the continuum, fake electron, and fake antiproton backgrounds. The pper limit of B (90% C.L) 1.2%x 1073

plot shows the fit using B— u signal model B~ —ppe~ v,). The
confidence level for the fit is 34.5%. Note that the only difference
between this figure and Fig. 4 is the simulated signal shape.

for the b—c decayB~—A_ pe” v.. For theb—c modes,

04-500 i - the  p. BO
The error from the continuum background subtraction isWe use a(50%-50% mixture of B~ —Acpe v and B

statistical, determined by the size of the data sample, and i?ngr?‘ e v, signal modes and perform a fit to the angu-
directly incorporated into the final statistical error, as is the'ar distribution. We see no evidence for a signal and measure
statistical error due to the limited Monte Carlo sample size@n upper limit at 90% C.L., combining the CLEO Il and
There is also an error due to the systematics associated wiff-EO 11.V data samples together, of

the constrained vertex fit. This is taken to be half of the _

inefficiency found from the signal Monte Carlo sample with B(B—pe reX)<5.9x10°* (V-Amode).

and without the cut7.5%).
These results are an improvement upon the previous lim-

_ its [12,13, in support of their conclusion that the semilep-
V. SEARCH FOR THE b—u DECAY B~ —ppe~ v, tonic decay ofB mesons into baryons is not large enough to
. — o cover the discrepancy in tiemeson semileptonic branching
We can also fit thee/p angular distribution to thé—u  (54ig petween theoretical prediction and experimental mea-
signal decay chann@®™ —ppe™ ve. Figure 3 shows thatthe surements[4,6]. In particular, these results show that
two Monte Carlo generator models give quite different signalcharmed baryon production in semileptoodecay is less
e/p angular distributions for this decay mode. Figure 6than 1.2% of all semileptoni& decays, as compared with
shows the fits to the CLEO Il and CLEO IL.V ca(distri- A production in generid decays at (6.41.1)% [7]. The
butions, assuming signal events are entirely frdn results also suggest that the dominant mechanism for baryon

—ppe” v, decay, where the signal Monte Carlo events ardProduction in generi® decays is not external/ emission.
obtained using the V-A model generator. We see no evidence We also searched for the—u decayB™—ppe v.. We
for ab—u signal from this decay mode. Table IV gives the obtain the following upper limits at 90% C.L. for each of the
results based on the V-A model. Systematic errors are calcunodels:

lated using the same procedures described above, fdp the

—c analysis. We obtain the branching ratiB(B~ B(B™—ppe v,)<1.2x1073 (V-A)

—ppe vo)=(5.8+3.7+3.6)x 10 4, corresponding to a

90% C.L. upper limit ofB(B~— ppe~ rg)<1.2x10°3. For <5.2<10°  (phase spage
the phase space model, combining the CLEO Il and CLEQ . ) ) o
IV datasets, we obtain a branching ratio @¥(B~ These limits do not constrain any theories at this time.

—ppe ve)=(2.6+1.1+1.6)x10 3, corresponding to an
upper limit of B(B~— ppe~ 1) <5.2x 10~ (90% C.L). ACKNOWLEDGMENTS
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