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Resonant Substructure in D— K77w Decays

A number of D—PP and D— PV decays"' have now been measured and
can be satisfactorily explained in two phenemenological models.”” So far these
models have not been tested for the case of D—VV decays. Using the decay
mode D®—»K—rtr~x* the branching ratio for D°— K*0p° can be determined. In
addition to the possibility of measuring the V' V components, it is also important
to measure the resonant subcomponents of D— Kn#7 decays since these decays
" comprise a significant fraction of the total D width | 35% of the D° width and

20% of the DT width].

Using the data sample [9.3 pb™!] collected at the ¢"(3.77) between 1982 and
1984, a complete resonant substructure analysis has been carried out for the
decay modes D° K- n*tr~nt and D¥—>KOr—xtxt by the MarkIII group.”
A large clean signal for the all charged mode is shown in the recoil mass plot of
Figure 1(a). The fitted signal contains 1281 45 events. An equally clean signal,

with 184 + 21 events, for D — KOzt 7~ 7t is shown in Figure 1(b).

An unbinned maximum likelihood fit to the full five dimensional phase
space defined by the four momenta of the D decay products is performed
in order to determine the resonant content of the decay mode. A set of
amplitudes which describe the resonant substructure of the decay is cho-
sen. The preferred fit for the mode D°—»K-wtax~xt includes contributions
from D> K~ xt7x~x% in a non-resonant state, D°— K*0r~ 7+, DO—K~pO7nt,
D°—K~af (1260), D°— K;(1270)~ 7+, D°— K1 (1400) "7+, and D°—K*0p°. The
DP— K*040 term contains two independent components in which either both vec-
tor mesons are polarized parallel or both vector mesons are polarized perpendic-

ular to the direction of flight of the D° meson.

The amplitude for each of the above processes is expressed in terms of two
body masses using the Lorentz invariant amplitude formalism or in terms of
helicity angles using the helicity formalism. The amplitudes are symmetrized

with respect to the labels of identical pions. The amplitudes so obtained are



then multiplied by relativistic Breit Wigners and modulated by form factors. All
the amplitudes are fully interfering. A Monte Carlo integration technique is used
to take account of the dependence on detector acceptance and avoid the problem

of parameterizing the acceptance in the five dimensional phase space.

The sidebands in recoil mass are used to determine the background likelihood
function. The likelihood function allows for non-resonant, K*0, p°, and K*0p°

components in the background. These components are non-interfering.

The possibility that the choice of amplitudes may introduce some model
dept;ndence is one of the difficult issues that must be addressed in this anal-
ysis. A large number of decay modes could potentially contribute to the
D K-ntn—xt final state. It is not practical to perform a fit that simulta-
neously includes all the possibilities. Instead, a large number of fits with dif-
ferent combinations of amplitudes were performed. Those fits which yielded a
good likelihood were retained for further consideration. Fits which were phys-
ically implausible were discarded. The final set of fits give similiar results for
the quasi two body a,mplituaes and for the four body non-resonant amplitude.
The fits did not yield definitive results on which quasi three body partial waves
contribute. The range of variation among the final set of fits is used to estimate

the systematic error."

Since the a; is very broad, it is often difficult to distinguish it from non-
resonant p°n. The polarization of D°—+K~a; [P—P A] leads to angular distri-
butions which are distinctive. However, D°— K ~a; cannot be separated from the
reaction D°— K~ pO7t where the p° and 77 are in relative s wave on the basis of
angular information. The three pion mass distributions for these two possibilities
are, however, significantly different; the D°— K ~a; amplitude peaks about 100
MeV above the nonresonant amplitude. Fits in which the Ka; amplitude was
replaced by the three body amplitude resulted in a significantly smaller likeli-
hood, with a difference in In(L) of at least 12. Therefore it is assumed that this
particular three body amplitude does not contribute to the final states discussed

here.



Projections of the five dimensional likelihood function for various submasses
are shown in Figure 2. A large K* contribution is evident in Figure 2(a). Simil-
iarly, p production is evident in Figure 2(b). The enhancement at low K~ 7~ mass
in Figure 2(e) is due to the polarization of the a;. Evidence for D°—K; (1270)nt
is visible in Figure 2(g). In all the projections the fit is in good agreement with

the data.

Table I Preliminary results for D°» K- n~ntx~xt

__ Amplitude Fraction Phase Branching Ratio
4-Body Nonresonant|.233 + .025 £+ .10|-1.01 + .08 | .021 £ .003 + .009
K*0p0 Longitudinal |.014 + .009 + .01|-2.64 & .28| Sum of L and T:
K_*Opo Transverse 152 + .021 + .05{-1.22 + .11|.023 + .003 £ .007

K~ay(1260) 442 + .021 £+ .10 .0 .080 + .008 + .019

K;(1270)~ 7t 113 £ .028 + .04| .44 £ .19|.031 & .008 + .011

K;(1400) 7 .011 + .009 + .03| .71 + .43 < .012
K*Og+g— .091 4+ .018 + .04 |-3.31 £ .11|.012 £ .003 + .005
K= pont .088 + .023 £+ .04| -.62 + .09|.008 £+ .002 + .004

The results of the fit are shown in Table I. A few qualitative features should
be noted. There is a very large D°—K~a;(1260) [D—P A] contribution to
this final state, consistent with the theoretical expectation from the BSW model
[5.0%]. There is also a rather small D°— K*0p° [D—V V] contribution, which
is completely polarized transverse to the D° flight direction. There is some
evidence for the final state D°—K;(1270)~ 7+ [D—A P]. The four body non-
resonant contribution is also significant. In addition, there is a contribution from
D5 K*Ox~nt where the K*0nt system is in an axial vector state as well as
DO— K~ p%7* where the K~ p° system is an axial vector state. It is not possible
to determine whether the above three body amplitudes are due to quasi two body

decays of broad resonances e.g. D°— K~ n(1300)* or D°—K(1460) n*.

An analysis for the mode Dt — K07~ #nt7~ has been carried out using the

same technique. The results of the fit are shown in Table II. There is a large



contribution from the axial-vector pseudoscalar mode Dt — K0a; (1260)*. There
is also some evidence for Dt — K;(1400)nt [D— A P]. There is no possible vector

vector mode that can contribute to this final state.

Table II Results for DT — KOx~ 7~ 7+

Amplitude Fraction Phase Branching Ratio
4-Body Nonresonant|.184 + .052 + .10|1.37 £+ .17 |.012 + .004 £ .007
K0a1(1260)+ 612 £+ .053 £+ .15 .0 .081 + .020 + .027
- K(1270)7 .010 £ .013 £ .02{1.30 + .90 < .011
K;(1400)7t .163 + .048 £ .08 | .24 + .26 |.024 £+ .009 £ .013

Resonant substructure analyses of the modes D° K ~nt #%7°, Dt K7t
7t70, and D°— Ko7~ 7t 7% channels will also be attempted in the near future.
If the rates and phases for D°—K*0p%, D= K*—pt, and D*—K*0pt can be

measured with sufficient accuracy, then the isospin sum rule'
V2A(D°—K*p°) = A(DY—K*0pt) — A(D°—K*"p")

can be used to determine whether final state interactions play a significant role
in these decays. If the above sum rule cannot be satisfied with relatively real
amplitudes, then final state interactions are required. Examination of the other
final states will also provide good consistency checks of the resonant substructure
analysis since quasi two body reactions can give rise to several distinct final states

e.g. DP-K*0p0 K- nta— 7t or KOnOn—nt.

In addition to measurements of the absolute rates of D—V V decays, it is
also possible to measure angular correlations between the two vectorsin D—V V

¥} If the two vec-

decays. This is useful for testing the factorization hypothesis.
tors are both polarized perpendicular to the D° direction, one expects that the
angular dependence of the amplitude will have the form Ar o cos(¢) sin 8; sin 8,

where ¢ is the angle between the decay planes of the two vector mesons, and 6,



0, are the helicity angles of the p and K* mesons, respectively. If the polarization
is longitudinal, A o cos; cos ;. If factorization is a valid assumption, longi-
tudinal polarization is expected to be dominant. The analysis by the MarkIII
group, however, indicates that D°—K*0p° is transversely polarized. The ob-

served angular correlation for D%— K*0p° events is indicated in Figure 3.

Several recent observations appear to indicate that many of the VV decay
rates are smaller than expected. For instance, the measured rate for D°— K*0p
(2.3£0.340.7%) from MarkIII is almost three times smaller than the theoretical
expectation (6.1%). The branching ratio for the decay D,—¢n¥#°, which is
expected to include a large ¢pt contribution, is 2.4 x Br(Ds—¢n™), nearly a
factor of three smaller than the prediction [6.3 X Br(Ds—¢n) |. Similiarly, even
if the decay Dt — K~ ntnt#0 is saturated by Dt— K*0pt, the observed rate'”
[3.7 £ 0.8 + 0.8% /Br(K*°—K~nt)] is still significantly lower than the BSW
prediction[~ 13%)]. These intriguing discrepancies may indicate the breakdown

) If the same

of the factorization Ansatz in decays with little energy release.
models are used to extract information about the weak interaction in B decays,
it is necessary to understand why these phenomenological models fail in the case
of D>V V.

The Absolute Branching Fraction B(D,—¢nt)

All D, decay measurements are normalized to B(D;—¢nt). In addition, to
extract B(B— D, X;) from a measurement of B— D;X;—¢n X for a final state

X; requires knowledge of the absolute branching fraction B (Ds—>¢7r+).[°]

There are three methods that can be used to extract the absolute branching
fraction. For the majority of published results, one uses the measured quantity
op, X Br(Ds—ént) for zp, > cut where zp, = p(Ds)/Pmaez. The measured D,
yield is extrapolated to all zp, using a model for the D, fragmentation function.
A theoretical value of op, is then calculated and the absolute branching fraction
is determined. The theoretical value of op, depends on the probability of pop-

ping an s sbar quark pair from the vacuum and is sensitive to the details of D;



hadronization. The results obtained using this method range from 1.7% to 4.4%.

ft0—20]

A second method based on charm counting has been used recently as well.
From the measured value of R in the continuum above the resonance region, the
total charm cross section is inferred from the quark charges. The total charm

cross section can then be decomposed into the following components:

Ocharm = Opo -+ Op+ + Op, + OA, + Oother baryons:

If the last term on the right hand side can be absorbed into the other terms, then

0D, = Ocharm — Op0 — Op+ — O4,:

The cross section ope is obtained by dividing the observed quantity opo X
Br(D°—f;) by the abolute branching fraction Br(D°—f;) from MarkIIl. The
final states f; = K~ #nt and K~ ntn~#t are used. The cross section op+ is ob-
tained in a similiar way using the final state DT — K ~wt#xt. The cross section
o), is determined from the measured A, yield and the branching fraction for
A.—pK~nt. The A. branching fraction is in turn determined either from the
measured B—proton X rate or from the MarkII continuum measurement. Using
these cross sections, the absolute branching fraction is determined by the CLEO
collaboration to be 2+1%."" This result is sensitive to the A, branching fraction

and assumptions about charmed baryon production.

The third method, which is used by the MarkIIl experiment, employs the
reaction ete™—DEID!T decays where the full final state is completely recon-
structed. This method was sucessfully used to extract absolute D° and D%

branching fractions from the data sample collected at the 1(3.77)" resonance. (22l

The principle and advantages of this double tagging technique method are
easy to understand. The number of double tags with D;— f; opposite D;—¢m



will be given by
20p,p; L B(Ds— f;) B(Ds—¢m) €fi€pr-
The number of singly tagged D;— f; events will be given by
op,p; L B(Ds— f;) ;..

Therefore

Ndauble/ (2Nsingle 5¢1r) = B(D8 _’¢7r+)

This result is manifestly model independent. Clearly, the above derivation can
easily be extended to any doubly tagged decay modes [f; versus f;] provided the
branching ratios of B(D,— f;) and B(D,— f;) are known relative to B(Ds—¢n).

T>he MarkIII analysis”™ is performed using the data sample [6.3 pb~!] col-
lected in 1986 at /s = 4.14 GeV. Candidates for the reaction ete-—DED:TF,
Df—f;, Di”—~D;, Dy —f; are selected using a six constraint kinematic fit.
Energy momentum conservation for the exclusive final state leads to four con-
straints. The additional two constraints are due to the equal mass require-
ment m(f;) = m(f;) = m(X) ie. the two D, candidates must have equal
but unspecified masses. Candidates for the decay modes D,—¢nt, D,—KOK*,
Ds—>K_*°K+, Ds—fo(975)nt, Dy—¢nta—at, D,—¢rtn°, and D;—K*OK*+

are considered. There are a total of 28 possible final states.

A signal region which contains 95% of the signal events is determined for
each of the combinations on the basis of Monte Carlo simulation. The observed
M(X) distribution is the unshaded histogram in Figure 4(a). The expected M(X)
distribution is the histogram shown in Figure 4(b). The arrows indicate the limits
of the signal region for the combination of modes with the poorest resolution [+20
MeV]. There are no candidate events inside the signal region. If B(D;—¢nT) =

4%, we should observe 3 events in the signal region.



A likelihood function which depends on the D, —¢nt branching ratio is used
to obtain the upper limit. The likelihood function is integrated to obtain the
90% confidence level upper limit. After allowing for systematic error in the
detection efficiency and gaussian errors on the relative branching fractions of the
tagging modes, the upper limit B(D;—¢nt) < 4.1% at the 90% confidence level
is obtained. ™

Search for D; Decays to nm and n'rt Final States.

_If the absolute branching fraction B(Ds—¢n) ~ 2% then only 9 x B(Ds— ¢m)
or 18% of all hadronic D, decays have been measured. The existing measure-
ments of D, modes are summarized in Tables II and III. It has been suggested
that D;—nw and Ds;—n'm could account for a large fraction of the missing D,
modes. Two recent results from the MarkII®* and NA14’"*" experiments ap-
pear to confirm this suggestion. Clearly, it is important to provide a definitive

experimental resolution of this issue.

Due to these surprising observations, there has been a great deal of theo-
retical interest in these D, decay modes. The decay D,—nn™ is expected to
proceed via a spectator diagram and should therefore be comparable in rate
to Ds—¢nT. Predictions are available from Bauer, Stech and Wirbel(BSW)m]
, Korner and Schuler(KS)"* , and Blok and Shifman(BS).” They find that
Ds;—nnt /Dg—¢nt should be 0.75 — 1.05(BSW), 1.35 — 1.89(KS), or 1.1(BS).
The ratio of B(D;—n'nrt)/B(Ds—nn*) is determined primarily by the s sbar
quark content of the  and 5’ mesons, and by the amount of available phase space.
Since the ' is more massive than n and has much less s sbar quark content, one
expects naively: B(D,—n'nt)/B(Ds;—nnt) < 1. For this ratio, BSW predict
0.59 — 1.04, while KS predict 0.62 — 1.09. Blok and Shifman find 0.09. The range
of the theoretical predictions in the first two cases is due to the possible choices of
the n —7n' mixing angle (the two canonical choices are 8, = 11 or 19 degrees). The

difference between the BSW and KS predictions is due to the method used for



Table 3. Branching Ratios of D; modes with kaons relative to ¢«

Decay Mode Experiment Result or Limit
D,—KOK* MarkIII | 0.92 + 0.32 & 0.20
CLEO | 0.99+0.17 +0.06
D;— K*tK° CLEO | 1.2+0.21+0.07
D,— KOx+ MarkIII | < 0.21 at 90% CL
D,—K*Kt E691 | 0.87 +£0.13+0.05
ARGUS 1.44 + 0.37

MarkIII | 0.84 £+ 0.30 + 0.22
CLEO 1.05 £ 0.17 £ 0.06

D,—»K*K*t NA32 2.3+ 1.2
Dy,—¢ntn® E691 24+1.0+0.5
NA14 < 2.6 at 90% CL
Dy— (K- Ktnt)ng E691 0.25 + .07 + .05
NA32 0.96 £+ 0.32
D,—¢n ntat E691 0.4240.13 £ .07
NA32 0.39 + 0.17

Argus(a) | 1.11 £0.37 £0.28
Argus(b) | 0.41 +0.13 £0.11

Dy— (K- Ktntn%)ng E691 | < 2.4 at 90% CL
Dy—(K-Ktr—ntnt)Ng E691 < .32 at 90% CL
NA32 0.11 4 0.07

determining the hadronic form factors; BSW use relativistic harmonic oscillator
wave functions to calculate the meson overlaps while KS use SU(4) symmetry.

1 have at-

In addition to the predictions listed above, Kamal and Sinha
tempted a coupled channel treatment with three rescattering modes but were
also unable to reproduce the large rates reported by MarkIl and other experi-
ments. Moreover, they note that the large ratio Dy—n'r*/Ds—nat ~ 2 cannot
be accommodated within the standard range of n — 5’ mixing for either a 10 or

19 degree pseudoscalar mixing angle. They claim that neither decay mode can

be signficantly enhanced by annihilation diagrams or penguins. The large rate
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Table 4. Branching Ratios of D, modes without kaons relative to ¢m

Decay Mode Experiment Result or Limit
D;—pnt E691 < 0.08 at 90% C.L.
Argus | < 0.22 at 90% C.L.
D,— fo(975) 7+ E691 0.28 + 0.1 + .03
MarkIII | 0.58 +0.21 + 0.28
Dy—nrt E691 < 1.5at 90 % CL
MarklIl 3.0+1.1
o MarkIIl | < 2.5 at 90% CL
D,—y'nt MarkII 4.8+2.1
NA14 69+24+14

MarkIII < 1.9 at 90% CL
E691 < 1.7 at 90% CL

D,—wrt E691 < 0.5 at 90% CL
E564 seen
Dy—(r~ntnt)NR E691 0.29 + .09 + .03

Dy—(r—atrtn—nt)Ngr E691 < .29 at 90% CL

for n modes, they speculate, is due to the presence of the decay D;—glue 7%t or
some other unconventional process. In contrast to Kamal and Sinha, L.LL Chau
concludes that the rates for D;—nnt,n'rt demonstrate that annihilation is large

. 31
in D, decays."™

In a complementary approach using SU(3) flavor symmetry constraints,
Rosen'® derives the inequality Br(Ds;—n7t) < 9% given the canonical choice
0p = 19° (or Br(D,—nnt) < 5.3% for 6, = 10°). He also finds that the ratio
Br(Ds—n'nt)/Br(Ds—nrt) < 0.22(0.43) for §, = 20° (10°). The large rates
reported for the two reactions therefore indicate substantial SU(3) breaking ef-

fects.

The data sample collected at 4.14 GeV is used for the MarkIIl analysis

of D;—nnt and D,—n'nt. The barrel and endcap shower counters are used

11



to identify photon candidates. The MarkIIl shower counter has a resolution
o(E)/E = 18%/+/E. The shower counter efficiency is 100% for photons with en-
ergies above 0.1 GeV. Both TOF and energy loss ( dE/dz) information are used
to identify charged pions.

In the analysis of the decay sequence D;—nat, noat7~ 70, candidate 7%’s
are selected by performing a 1-C kinematic fit of all pairs of 44 candidates to
the 7° mass. Pairs for which the fit chisquared confidence level ( CL) is greater

“than 5% are retained for further consideration. The lower momentum pions
frogr‘;ﬂ_le n decay must be identified as pions. A 2-C kinematic fit to the hy-
pothesis ete~—nTr~7%7ED!F, 70—~y is then performed, using all combina-
tions of three pion candidate tracks. The two constraints in the fit are the

70

mass and the mass of the unobserved D}¥. After imposing the require-
ments CL > 5% for the 2-C fit, E], > 70 MeV for the photons from the #°,
and 534 < M (r*7~n°) < 564 MeV, the n7 mass spectrum, shown in Figure
5(a) is obtained. The number of observed D;—nnt decays (16.6 & 6.1) is deter-
mined by fitting the resultilig mass spectrum. The signal shape is determined
from a Monte Carlo simulation. The background shape is determined from the
7+r~ 7% mass distribution obtained when M(rt7m~7°) is selected from the
sideband region 0.5738 to 0.6038 GeV. After correcting for the detection effi-
ciency (12.7%) and for the n—n 7~ 7% branching ratio, this excess corresponds
to B(Ds;—nnt)/B(Ds—¢nt) = 1.7+0.7+ 0.6 < 3.3 where the limits are calcu-
lated at the 90% confidence level. The estimate of the systematic error includes
the uncertainties in the background shape (18%), the detection efficiency (13%),

and the integrated luminosity (7%).

In the analysis of the decay sequence D,—nn™*, n—~+, candidate n’s are se-
lected by performing a 1-C kinematic fit of all pairs of 4y candidates to the 5
mass. Pairs for which CL > 20% are retained. No particle identification is used.
A 2-C kinematic fit to the hypothesis eTe~—nn* D*F, n—~ is then performed.
In order to reduce combinatorial background, more stringent requirements are

imposed than in the preceding analysis: CL > 10% for the 2-C fit, E},;i > 0.5 GeV

12



and E}7° > 0.2 GeV. When the resulting n7+ mass distribution, shown in Figure
6(a) is fitted, no evidence for a D} signal is found. The signal shape is deter-
mined from a Monte Carlo simulation. The background shape is a second order
polynomial. No sideband region is available since the two photons were con-
strained to the n mass. The resulting limit, obtained using a detection efficiency
of 23.6%, a trigger efficiency of 92 + 4%, the n—~~ branching ratio and allow-
ing for systematic error (27%), is, B(D;—nnt) /B(Ds—¢nt) < 1.6 (90% C.L.).
-The estimate of the systematic error includes the uncertainties in the background
shape (20%), the detection efficiency (16%), the trigger efficiency (5%), and the
integrated luminosity (7%).

The sensitivity of the two analyses is determined by the product of the de-
tection efficiency and n branching ratios as well as the background levels. In
this case, the sensitivity of the two methods are comparable. To combine the
results from the two modes properly, a joint likelihood function which depends
on the number of produced events is calculated. The joint likelihood function is
integrated to determine the 90% confidence level upper limit on the number of

produced events, N, < 825. This yields:
o-B(Ds—nrt) <66 pb (90% C.L.)

B (Ds—nm)

The analysis presented here uses improved detector constants, fitting tech-
niques, and background simulation than was previously used by the MARKIII in

a preliminary analysis of this channel ™

The n'nt analysis uses the decay chain, D, —n'nt, n'—=nnt7x~, n—~~. Pho-
ton candidates are selected with a 1-C fit to the n mass, requiring CL > 10%.
The low momentum pions from the n' decay are required to be identified as

pions. A 2-C kinematic fit to the hypothesis ete —nrTr—7ED:F | noyy

13



is performed, where the masses of the n and the missing DT are fixed. Af-
ter imposing the requirements Ef‘,t > 0.15 GeV, CL> 10% for the 2-C fit, and
|m(nntn~) — my| < 0.015 GeV, the n'rt mass spectrum, shown in Figure 7 is
obtained. The distribution is fitted using a background shape determined from
sideband regions 0.922 to 0.937 and 0.977 to 0.992 GeV. No excess of events is
observed at the D; mass. The resulting limit, calculated using a detection effi-
ciency of 11.2%, the n'—=nx~ 7t and n—~~ branching ratios, and allowing for

-systematic error (36%) is

B (Ds—n'n)

BOSen) < 1.9 (90% C.L.).

The estimate of the systematic error includes the uncertainties in the background

shape (25%), in the detection efficiency (26%), and in the integrated luminosity
(7.3%).

The Monte Carlo photon efficiency is calibrated using the decay J/¢— p%x°.
The efficiency for photon detection in the 4.14 GeV data sample is checked
using ete~—D*D* events, which are abundant at this center-of-mass energy.
A clear DK~ p* signal is observed. The measured ratio, B(D°—>K~p*) /
B(D°—K~7nt) = 2.5 + 0.4, is in good agreement with the value 2.2f8:§ from

the Particle Data Group compilation. ™

The results on D;—nnt are consistent with the measurement B (D;—nm) /
B(D,—¢nt) ~ 3 by Mark II"” and the limit B (D;—n7t) /B(D,—¢rt) <
1.5 (90% C.L.) set by E691°? The n'zr* limit is lower than the ratio
B (D;—n'r) /B(Ds—¢nt) ~ 4.8 reported by Mark II'"" as well as the ratio
B (Ds;—n'n) /B(Ds—¢m) = 6.9+ 2.4 £+ 1.4 reported by NA14’. The results from
MARKIII suggest that D; branching ratios to n7 and n'r may be much smaller
than earlier indications, in agreement with the aforementioned phenomenological
models of charm decay.

Summary

14



A resonant substructure analysis of the mode D°—-K - ntx~ 7t has been
performed. A large contribution from the quasi two body pseudoscalar axial
vector reaction D°—Ka; is found, in agreement with the prediction of the
BSW model. The rate for D°— K*0p° is also measured and found to be smaller
than the theoretical expectation. A similiar analysis of D* —Kortn~ 7t has
also been carried out. A large contribution from the quasi two body process

D*—K0%a;(1260)* is found in this final state.

Using fully reconstructed candidates for the reaction ete~—DEID:F, the

model independent limit for the absolute D, branching fraction B(D,—¢nt) <
4.1% is obtained.

A search for the decay modes D;—n7 and D,—n'nt is performed. Upper
limits for both decay modes are obtained. The branching ratios for these decay
modes are much smaller than the branching ratios suggested by earlier measure-

ments from the MarkIl and NA14’ experiments.
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which have a high probability of originating from a K, decay.
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