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ABSTRACT: By analyzing eTe™ annihilation data corresponding to an integrated luminosity
of 2.93fb~! collected at the center-of-mass energy of 3.773 GeV with the BESIII detector,
we report the first observations of the doubly Cabibbo-suppressed decays DT — K+ 7070
and DY — K*7%. The branching fractions of D* — K*7%% and D — K*7% are
measured to be (2.140.4stat 0. 1syst) X 1074 and (2.14:0.5g¢a¢ £0.1ayst) x 1074 with statisti-
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Dt — K*(892)T7% and DT — K*(892)*n with K*(892)* — K*7°. The branching frac-
tion of DT — K*(892)"n is determined to be (4.43:28&% £0.25y5t) x 1074, with a statistical
significance of 3.20. No significant signal for DT — K*(892) 7 is found and we set an up-
per limit on the branching fraction of this decay at the 90% confidence level to be 5.4 x 104,
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1 Introduction

Hadronic D decays open an important window to explore weak D decay mechanisms. Based
on quark SU(3)-flavor symmetry, the branching fractions (BFs) of two-body hadronic D —
V' P decays, where V' and P denote vector and pseudoscalar mesons, respectively, have been
calculated with various approaches [1-3]. The effect of quark SU(3)-flavor symmetry break-
ing has been validated in Cabbibo-favored (CF) and singly Cabibbo-suppressed D — V P
decays. However, experimental information related to doubly Cabibbo-suppressed (DCS)
D — VP decays is rare, due to their small BFs coupled with large backgrounds. The
BFs of the DCS decays DT — K**70 and DT — K**1 are predicted to be ~ 1074, and

the ratio of these branching ratios W is estimated to be either 2.86 &+ 0.76 [1] or
DT —K*Tn

4 [2]. Improved understanding of U-spin and SU(3)-flavor symmetry breaking effects can
be derived from these decays, which can lead to more precise theoretical predictions of C'P
violation in the charm sector [1-8].

Unlike the DCS decay DT — K97t 7% which has a large irreducible background from
the CF decay Dt — K% t70, the DT — K770 decay offers a unique low-background
opportunity to investigate DT — K*T7% with K** — K+70 decay. A similar argument
can be made to study DT — K+7%) decays. Isospin statistical models indicate that the BF
of D* — K+7%7% is one-third of that of D* — K*7 7~ [11, 12]. Since the BF of the DCS
decay DT — KTnt7n™ relative to its CF counterpart D™ — K~ 77T is naively expected
to be about 2tan* ¢ [13], where tan* c = 0.29% and ¢ is the Cabibbo mixing angle [9,
10], the ratio g}f::}(%jﬂ is expected to be %tam4 O¢c. Therefore, experimental studies of
Dt — Kt7%7% and Dt — K*+7% decays provide a powerful way to further understand
the decay dynamics of charmed mesons. Throughout the text, charge conjugated decays
are always implied and K** denotes the K*(892)", which has a mass of 0.892 GeV /c? [13].



This paper reports the first experimental studies of DT — K770, Dt — K+x%,
Dt — K**7% and Dt — K**5. This analysis uses a sample of et e~ annihilation data [14,
15] taken with the BESIII detector at the center-of-mass energy /s = 3.773 GeV. This
energy point is above the threshold to produce DD and below that to produce D*D, where
D and D* denote charged or neutral charmed meson and their excited states, respectively.
Therefore, the D and D mesons are produced exclusively in pairs, with no additional
hadrons accompanying them. This sample corresponds to an integrated luminosity of
2.93fb~1L.

2 BESIII detector and Monte Carlo simulation

The BESIII detector is a magnetic spectrometer [17] located at the Beijing Electron
Positron Collider (BEPCII) [16]. The cylindrical core of the BESIII detector consists of a
helium-based multilayer drift chamber, a plastic scintillator time-of-flight system (TOF),
and a Csl (T1) electromagnetic calorimeter (EMC), which are all enclosed in a supercon-
ducting solenoidal magnet providing a 1.0 T magnetic field. The solenoid is supported by
an octagonal flux-return yoke with resistive-plate counter muon-identifier modules inter-
leaved with steel. The acceptance of charged particles and photons is 93% over 4w solid
angle. The charged-particle momentum resolution at 1 GeV/c is 0.5%, and the resolution
of the specific ionization energy loss is 6% for the electrons from Bhabha scattering. The
EMC measures photon energies with a resolution of 2.5% (5%) at 1 GeV in the barrel (end
cap) region. The time resolution of the TOF barrel part is 68 ps, while that of the end cap
part is 110 ps.

Details about the design and performance of the BESIII detector are given in refs. [17].
Simulated samples produced with a GEANT4-based [18-20] Monte Carlo (MC) simulation,
which includes the geometric description of the BESIII detector and the detector response,
are used to determine the detection efficiency and to estimate backgrounds. The simulation
includes the beam energy spread and initial state radiation (ISR) in the ete™ annihilations
modeled with the generator KKMC [21, 22]. The signal of D — K+t7%70(n) is simulated
using an MC generator that incorporates the resonant decay Dt — K**7%(n) and the
phase space decay Dt — KT7%(n). The background is studied using an inclusive MC
sample that consists of the production of DD pairs with consideration of quantum coher-
ence for all neutral D modes, the non-DD decays of the ¥(3770), the ISR production of
the J/1 and 1 (3686) states, and the continuum processes incorporated in KKMC [21, 22].
The known decay modes are modeled with EVTGEN [23, 24] using the corresponding BFs
taken from the Particle Data Group [13], while the remaining unknown decays from the
charmonium states are modeled with LUNDCHARM [25, 26]. Final state radiation from
charged final state particles is incorporated using PHOTOS [27-29].

3 Measurement method and single tag yields

The BFs of the signal decays are measured with a double-tag (DT) technique that was first
developed by the Mark IIT Collaboration [30]. The signal Dt decays are reconstructed



alongside hadronic D~ decays to K77, ng* and Kt7~ 770 This tag combination
is chosen from the six widely-used D~ tag modes of D~ — Ktn—n~, Kdn—, KTn—m 70,
Km0 Kdrtr~n~ and KK~ 7~ in most studies of D" decays, based on the optimiza-
tion of the figure of merit S/v/S + B. Here, S is the signal yield expected based on the
known BFs of DT — K*rtn~ or D¥ — K9r"n, which are isospin symmetric decays of
the DCS decays of interest; and B is the scaled background yield estimated by the inclusive
MC sample. The fully reconstructed D~ is called the single-tag (ST) meson. Events in
which both the signal D™ meson and the ST D~ meson are found are called DT events.

For a given signal decay, the decay BF is determined by
Bsig = NDT/(NST * Esig - Bsub)a (31)

where Ngr and Npt are the yields of ST and DT candidates in data, ey = 23: [(N&p -

i=1
€br)/(Nst - €hp)] is the signal efficiency in the presence of the ST candidate, in which egr
and epr are the efficiencies of selecting ST and DT candidates, and ¢ stands for tag modes.
The By is the product of BFs of the subdecays of K**, 7% and 7.

Candidate Kg, 70, and 1 mesons are formed via the decays Kg — atr, 719 = v,
and n — yv. The K+, 7, Kg, 79, and 7 candidates are reconstructed and identified using
the same criteria as in refs. [31, 32].

The ST D~ mesons are distinguished from combinatorial background using two kine-
matic variables: the energy difference AFi,, = Ep- — Ej, and the beam-constrained mass
M]ga(% = \/E? — |pp-|?. Here, Ej, is the beam energy, and pp- and Ep- are the momentum
and energy, respectively, of the D~ candidate in the rest frame of the ete™ system. If more
than one candidate survives the selection criteria of a given tag mode, the combination with
the minimum |AFE},s| is chosen. Tagged D~ candidates are selected with a requirement
of ABig € (—25, 25) MeV for the decay modes D~ — K™n~ 7~ and D~ — K27 ; and
AFEae € (=55, 40) MeV for D™ — K +a~m 70 to suppress combinatorial backgrounds in
the M]gacg distributions. To extract the number of ST D~ mesons for each tag mode, maxi-
mum likelihood fits have been performed on the individual M]gag distributions [31, 32]. The
ST yields and efficiencies for various tag modes are summarized in table 1. The number of
ST D~ mesons summed over the three tag modes is Ngp = (1150.3 & 1.5g¢at) X 103.

4 Yields of double-tag events

Candidates for the DCS D™ decays are selected with the residual neutral and charged
particles not used in the D~ tag reconstruction. Similar to the tag side, the energy dif-
ference and beam-constrained mass of the signal side, AEg, and M]S;é, respectively, are
calculated. For each signal decay, if there are multiple combinations, the one giving the
minimum |AFEge| is kept. The accepted candidates are required to fall in the intervals
AEgg € (—78,36) MeV and AEg, € (—52,31) MeV for D — K779 and D+ — K70n,
respectively. To reduce background events from non-D™ D™ processes, the minimum open-
ing angle between the D and D~ must be greater than 167°. This requirement suppresses



57% (81%) of background for D* — K+707%n) at the cost of losing 9% of the two sig-
nal decays. For D¥ — K+797% the invariant mass of the 797 combination is required
to be outside (0.388,0.588) GeV/c? to reject the dominant background from the singly
Cabibbo-suppressed decay Dt — KT K2(— n'7Y).

The resulting distributions of M versus Mlsgié of the accepted DT candidates are
shown in the left column of figure 1. Signal events cluster around M]gaég = M]S;é = Mp+,
where Mp+ is the known D mass [13]. There are three kinds of background events. The
events with correctly reconstructed DT (D7) and incorrectly reconstructed D~ (D) are
called BKGI. These background events are distributed along the horizontal and vertical
bands around the known D' mass. The events spreading along the diagonal, which are
mainly from the eTe™ — ¢¢ processes, are named BKGII. The events with incorrectly
reconstructed D~ and DT are dispersed in the allowed kinematic region and they are
ignored in the following analysis due to limited statistics.

The signal yields of the DT events are extracted from a two-dimensional (2D) unbinned
maximum likelihood fit to the corresponding distribution of M versus Mlsg%. The signal
shape is described by the 2D probability density function (PDF) from the MC simulation
after convolving with a Gaussian resolution function with parameters derived from the
control sample of D — 7t7%r%. For various background components, the individual
PDFs are constructed as [32, 33]

o BKGI: b(z) - ¢y(y; B, &y) + b(y) - cz(x; By, &),
o BKGIL ¢, (2;V2E,, &) - g(k; 0,0%),

Here, © = M8, y = M3&, 2 = (z +y)/v/2, and k = (z — y)/v/2. The one-dimensional
MC-simulated signal shapes are b(x) and b(y). The ¢ is an ARGUS function [34] defined as

2\ 2 gf.<1—E’;2 )
cf (f; Eend; §p) = Ay - f (1 - Eﬁm) e end /- (4.1)
where f = z, y, or z, Ay is a normalization factor, { is a fit parameter, and Fenq is the
endpoint fixed at E, for ¢, and ¢, or v/2E}, for c,. The function g(k;0,0y) is a Gaus-
sian function with zero mean and standard deviation o, = og - (\@Eb — 2)P, where oy
and p are the parameters determined from the fit. The weights of b(x) - ¢,(y; By, &) and
b(y) - co(x; By, &) are absorbed by normalization factor Ay. All other parameters are free
in the fit. The spectra of the middle and right columns in figure 1 show the projections on
Mg5E and Mgi(gj of the 2D fits to data. These fits give the signal yields of Dt — K770
and Dt — K170 to be 42.8 £ 7.2,a¢ and 19.2 & 5.04a¢, respectively.

To account for the large difference of detection efficiencies between resonant and non-
resonant decays, we estimate the resonant component of Dt — K**7%(n) under the as-
sumption that the non-resonant component is uniformly distributed and there is no inter-
ference between the two kinds of components. The signal yield of the resonant decay D+ —
K*T7%(n) is extracted from a simultaneous 2D fit in the K** signal and sideband regions.

The K*T signal region is defined as the invariant mass M+ 0 € (0.792,0.992) GeV /c?
for Dt — K*tn and one of two M+ combinations lying in Mg €



Tag mode i D™ Ktrn~ D —Kdr~ D —sKtn o Average
NéT 798935+ 1011 93308 +329 258044 +1036
67{;ag 0.519040.0008 0.5180£0.0017  0.2692+0.0009

i
6tag,DJr —K+7x070

¢l
Dt —K+x0g0

0.0966 = 0.0001
0.1862+0.0003

0.1004£0.0003
0.1937£0.0008

0.0429 £0.0001
0.1595+0.0006

0.1808£0.0003

)
€tag, D+ — K*+70

0.0697£0.0001
0.1344£0.0003

0.0731£0.0003
0.1411£0.0008

0.0305£0.0001
0.1133£0.0005

0.1302£0.0003

i
€D+ K*t g0

i
Etag,D""—>K“’7r0n

0.1093£0.0001
0.2105=£0.0004

0.1122+0.0003
0.2166£0.0009

0.0494 £0.0001
0.1835£0.0007

0.2050£0.0003

6’£
D+ —K+x0n

EZ
tag,D+—K**tn

67,'
Dt K*tng

0.0888 £0.0002
0.1710£0.0005

0.0915£0.0006
0.1769£0.0012

0.0395£0.0001
0.1467£0.0006

0.1660 £ 0.0004

Table 1. The ST yields (N¢yp), the ST efficiencies (ef,,), the DT efficiencies (e, = €l,, ), and
the signal efficiencies (e;ig). Compared to the mixed signal MC events, the lower signal efficiencies
for the resonant decays are mainly due to that the 7%s from K*T decays have much lower momenta
and an additional K*t mass requirement. For D~ — K+tn~ 77, the efficiencies are lower than
those of the other two tag modes, mainly because of more migrations of low momentum pions
between tag and signal sides. The efficiencies do not include the BFs of subresonance decays. The
uncertainties are statistical only.

(0.792,0.992) GeV/c? for DT — K**7. The sideband region is defined as the K*rY
combination outside the K** signal region but within the kinematic region. Definitions of
the K*T signal and sideband regions are shown in figure 2.

The left columns of figures 3(a) and 3(b) show the M versus M5g distributions
of the accepted DT candidates, where the top and bottom rows correspond to the K**
signal and sideband regions, respectively. In the simultaneous fits, the ratios of the non-
resonant background yields between the K** sideband and signal regions are fixed to the
MC-determined values of fs+r0 = 1.4040.02 for D — K*a%7% and fy+, = 2.2540.05
for D¥ — K7, respectively, where the efficiency differences have been considered. In
addition, the parameters of the ARGUS functions in the 2D fit to the K** sideband events
are constrained to be the same as those for the K** signal region. The other parameters are
left free. These fits give the signal yields of DT — K**t7%and D¥ — K**ntobe 16.6fg:gstat
and 10.9f§:§stat, respectively. Combining the Dt — K+7%% and D — K*7% signal
yields, we obtain the fractions of the resonant components to be rpst,0 = 0.39 £ 0.17g¢at
and "oty = 0.7 £ 0.28gtat, respectively.

The efficiency of detecting the signal decay DT — KT7%%(n) is estimated by using
a mixture of the signal MC events for the resonant decay D™ — K**7%(n) and the phase
space decay Dt — KT7%70(n) with fractions of 7+t 0 and T+, determined above. The

%

obtained DT efficiencies (ehyp = e%agysig) and signal efficiencies (eg;,) for individual decays

are summarized in table 1.
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Figure 1. Distributions of (left column) M versus M5E and the projections on (middle column)
M{E and (right column) Mgg of the 2D fits to the DT candidate events. The top row is for
Dt — K+7%% and the bottom row is for D¥ — K*+7%. Points with error bars are data. Blue
solid curves are the fit results. Cyan dotted curves are the fitted signal distributions. Blue long-
dashed curves are BKGI. Red dot-long-dashed curves are BKGII.

For each signal decay, the statistical significance is evaluated using /—2In(Lo/Lmax ),
where Lax is the maximum likelihood of the nominal fit and Ly is obtained by refitting the
M]gag versus M]Séi(gj distribution without the signal PDF. Especially, the peaking background
of the non-resonant component has been fixed for D* — K**7% and DT — K**5. The
resulting statistical significances are 8.8¢, 5.50, 2.70, and 3.20 for Dt — K*+7%20, D+ —
K*n%, Dt — K*t7% and Dt — K*Tn, respectively. In addition, 10000 toy MC studies
show that the 2D fit is stable and no potential bias is found for each signal decay.

The measured values for Npr, €g,, and Bsjg are summarized in table 2. Because there

sig»
is no significant signal for D — K**70 we set an upper limit on its decay BF at the
90% confidence level to be 5.4 x 10~%. This is set utilizing the Bayesian approach after

incorporating the associated systematic uncertainty [35], as discussed later.

5 Systematic uncertainty

One of the advantages of the DT method is that most of the uncertainties associated with
the ST selection cancel. The systematic uncertainties in the BF measurements are mainly
from the following sources. They are reported relative to the measured BFs.
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Figure 3. Distributions of (left column) M]gag versus Mgié and the projections on (middle
column) My& and (right column) M];(gj of the constrained 2D fits to the DT candidate events
in the K*T signal region (top row) and sideband region (bottom row) for (a) D* — KTr%x%
and (b) DT — K*7%). Points with error bars are data. Blue solid curves are the fit results.
Black dotted curves are the signal distributions. For the K*T sideband region, green dotted
and red dot-long-dashed curves are BKGI and BKGII, respectively. For the K** signal region,
red dot-long-dashed curves are BKGII and green dotted curves are the peaking backgrounds
constrained by using the K** sideband events.



Decay mode Npr €sig (Y0) Bsig (x107%)
Dt — Ktn07% 428 +7.2 18.08+0.03 2.1+£0.4+0.1
Dt - K*t7% 192450 20.50+0.03 2.1+0.5+0.1
Dt — K*x0  16.6785  13.02+£0.03 34713401
Dt — K*tp 109133 16.60+0.04 44715 +0.2

Table 2. The DT yields in data (Npr), the signal efficiencies (esiy = € /€5y ) and the obtained
BFs. The first and second uncertainties are statistical and systematic, respectively. The efficiencies
do not include the BFs of 7°,  and K*t decays. The lower efficiency for Dt — K+ 7970 is mainly
due to the Kg rejection.

o ST yields (/Niag): the uncertainty of the total ST D~ yield, which is mainly due to
the fit to the Mgag distribution, has been previously estimated to be 0.5% in ref. [31].

« K% tracking or particle identification (PID): the efficiencies of tracking and
PID of the Kt are studied with DT DD hadronic events. The systematic uncertainty
for KT tracking and PID is 1.0% for each.

o w9 (n) reconstruction: the efficiency of 7° reconstruction is investigated using DT
DD hadronic decay samples of D° — K~ 7+, K- ntxtn~ versus DY — K*tn— 0,
K979 [36, 37]. The systematic uncertainty due to 7° reconstruction is 2.0% per 7°.
Based on the 7° uncertainty, the systematic uncertainty of 7 reconstruction is also

0

taken to be 2.0%. The total systematic uncertainty due to 7°7° or 7% reconstruction

is obtained to be 4.0% by adding each of them linearly.

« Quoted BFs: the uncertainties on the quoted BFs of n — v and 7% — v are 0.5%
and 0.03% [13], respectively.

e 2D fit: the systematic uncertainty of the 2D fit is mainly due to the signal and
background shapes. To compensate for the possible data-MC difference of the signal,
the MC-simulated signal shapes have been smeared by a Gaussian resolution function
with parameters derived from the control sample of Dt — 7t7%70. Therefore, the
systematic uncertainty due to the signal shape is ignored. To consider the uncertainty
of center-of-mass energy calibration [38], the endpoint of the ARGUS background
function is varied by +£0.2MeV/c?. The changes of the BFs are assigned as the

0,70

corresponding systematic uncertainties, which are 0.2% for both D™ — K and

Dt — K+7%, but are negligible for Dt — K**70 and DT — K**n).

« DT D~ opening angle: the systematic uncertainty arising from the D™D~ opening
angle requirement is studied by using the control sample of DT — 777970, The
difference of the acceptance efficiencies between data and MC simulation, 1.2%, is
assigned as the corresponding systematic uncertainty.

o AFS8 requirement: the systematic uncertainty of the AFE, requirement is esti-
mated by convolving with one Gaussian resolution function obtained from the control



sample with the AL, distribution of the signal MC events. The change of the DT
efficiency is found to be negligible. Therefore, the corresponding systematic uncer-
tainty is neglected.

Kg rejection: the systematic uncertainty due to the Kg rejection is also negligible
since the BFs are found to be insensitive to shrinking or enlarging the Kg rejection
window by 0.02 GeV/c?, which is about two standard deviations of the fitted K%(—
71970) resolution, and taking into account correlations of the two signal samples with
the nominal and varied K2 signal regions [39)].

K*t signal region: the systematic uncertainty of the K** signal region is studied
using DT events from the processes D° — K~nt and K~ 770 versus D — K**(—
K*7%e~ 7. The change of the DT efficiencies after convolving with the obtained
Gaussian resolution function with the M+ 0 distributions, 0.1%, is assigned as the
associated uncertainty.

MC statistics: the uncertainties of MC statistics are 0.2%, 0.2%, 0.3%, and 0.3%
for Dt — K+t7%7% Dt — K+t7%, DT — K*t7° and D — K**1, respectively.

MC modeling: the systematic uncertainties related to the MC modeling for D+ —
K79 and Dt — K*n'n are estimated by varying 7+ o(,,) by £10. The changes
of the detection efficiencies are assigned as the corresponding systematic uncertainties,
which are 2.1% and 1.6% for DT — K+7%7% and Dt — KT 7%, respectively.

Scale factor of K*1 sideband: the systematic uncertainties due to the scale factors
of K** sideband are examined by varying fg«+,0 and fg«+, by £1o. The changes
of the re-measured BFs, 1.4% and 0.5%, are assigned as the systematic uncertainties
for D — K*+t70 and Dt — K**1), respectively.

Multiplicities of tag and signal sides: to verify the smallest |[AE| selection
method, we have examined the multiple candidate rates for the tag and signal sides.
Due to limited signal statistics, the signal side is examined with the control sample of
DT — 77970, which has similar multiple candidate rates as our signal candidates.
The multiple candidate rates of D~ — KTn~n~, D~ — K=, D~ — Ktr 770,
and DT — 77979 are about 0.4%, 0.2%, 9.9%, and 1.7% with negligible uncertain-
ties, respectively, for both data and MC simulation. Therefore, the relevant effect is
ignored in this analysis.

Adding the above effects in quadrature yields the total systematic uncertainty for

each signal process. They are 4.7%, 4.5%, 4.4%, and 4.3% for DT — K*t7%% D+ —
K+tn%, Dt — K*t70 and D — K*Tn, respectively. Table 3 summarizes the systematic

uncertainties discussed above.

6 Summary

In summary, using 2.93fb~! of ete™ annihilation data [14, 15] taken at /s = 3.773 GeV,
we report the first observations of the DCS decays Dt — K*7%7% and Dt — K*7%n,
as well as the first searches for DT — K**7% and Dt — K**t5. It should be noted

-9 —



Uncertainty K+n070 K+r%% K*tq0 K*tn

Niag 0.5 0.5 0.5 0.5

K* tracking 1.0 1.0 1.0 1.0

K* PID 1.0 1.0 1.0 1.0

7% (n) reconstruction 4.0 4.0 4.0 4.0

Quoted BFs Negligible 0.5 Negligible 0.5
2D fit 0.2 0.2 Negligible Negligible

D+ D~ opening angle 1.2 1.2 1.2 1.2
AFES® requirement Negligible Negligible Negligible Negligible
Kg rejection Negligible Negligible Negligible Negligible

K*T signal region — — 0.1 0.1

MC statistics 0.2 0.2 0.3 0.3

MC modeling 2.1 1.6 — —

Scale factor of K** sideband — — 1.4 0.5
Multiplicities of tag and signal sides Negligible Negligible Negligible Negligible

Total 4.7 4.5 4.4 4.3

Table 3. Systematic uncertainties (%) in the measurements of the BFs.

that the BFs of DT — K**7%(n) are measured under the assumptions that there is
no interference between resonant and non-resonant components, and the non-resonant
component is uniformly distributed in the phase space. The obtained BFs are summa-
rized in table 2. We also set an upper limit on the BF of DT — K*t70 decays of
to be 5.4 x 107* at the 90% confidence level. Our Dt — K**7% and Dt — K*ty
BF results supply important information for more detailed investigations of SU(3)-flavor
symmetry breaking effects as well as for the understanding of C'P violation phenom-
ena in hadronic decays of charmed mesons. Our measured Bp+_,g++0 is consistent
with the predictions in refs. [1-3], while Bp+_, K++y differs from all predictions by ap-
proximately 20. With the obtained BFs of Dt — K**7% and DT — K*ty, we
set an upper limit on the BF ratio to be Bp+_ g=t+r0/Bp+_ g+, < 1.64 at the 90%
confidence level. Combining our Bp+_g+r070 and Bp+_,g+r0, With Bp+ g—rtnrt =
(9.38 £0.16)% [13] and B(Dt — K%n™n) = (1.31 & 0.04 & 0.03)% [40], we obtain the
relative DCS to CF BF ratios Bp+_, 47070 /Bp+ sk-ntnt = (2.24 £ 0.40) x 1073 and
Bp+ it 70n/Bp+ s gog+, = (8.01£1.97) X 1073, They correspond to (0.77 & 0.14) tan* ¢
and (2.64+0.68) tan f¢, respectively. The former ratio is consistent with the naive predic-
tion % tan® ¢, while the latter differs from the naive expectation of tan? 6 by 2.40. Making
use of Bp+ gt pin— = (4.91£0.09) x 1074 [13], we determine B(DT — KTn'7%)/B(D* —
K*tntr™) = 0.43 + 0.08, which is consistent with prediction assuming isospin symmetry
between these two decays.
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