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Abstract By analyzing 2.93 fb~! of data collected at
ﬁ = 3.773 GeV with the BESIII detector, we measure
the absolute branching fraction B(DT — Igo,u“‘vu) =
(8.72 £ 0.075ar. & 0.184ys.) %, which is consistent with pre-
vious measurements within uncertainties but with signif-
icantly improved precision. Combining the Particle Data
Group values of B(D? — K~ utv,), B(DT — K%*v,),
and the lifetimes of the D° and Dt mesons with the
value of B(DT — K%u*v,) measured in this work, we
determine the following ratios of partial widths: I'(D°? —
K=utv,)/T(DY — K°%uTv,) = 0.963 £ 0.044 and
(DT — K°utv,)/ T (DY — K%%*v,) = 0.988+£0.033.

1 Introduction

Experimental studies of D semileptonic decays provide help-
ful information to understand D decay mechanisms. Their
decay branching fractions (B3) can serve to test isospin con-
servation and leptonic universality in D semileptonic decays.
Isospin conservation implies that the partial widths (I") of
D — K~u*v, and DT — K°%uTv, should be equal.
Furthermore, Ref. [1] predicts that T(D — Kputv,) is
less than T'(D — Ketv,) by about 3% due to different
form factors and phase space. Using the branching frac-
tions and the lifetimes of the D° and DT mesons (tpo,
Tp+), taken from the Particle Data Group (PDG) [2], we
obtain ['(D® — K~putv,)/T(DY — K%uFv,) =091+
0.07 and T(D* — K%uTv,)/T(DT — K%tv,) =
1.04 £+ 0.07, where the uncertainties are dominated by
B(D* — K°u*v,) [2]. Thus, an improved measurement of
B(D* — K°u*v,) will be helpful to understand D decay
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mechanisms with better accuracy. In addition, the improved
B(D+ — K° wFv,,) can also be used to precisely determine
the form factor f f (0) and the quark mixing matrix element
|Ves| from D semileptonic decays [3].

Previous measurements of B(D* — K%u%v,) come
from MARKIII [4], FOCUS [5] and BESII [6]. In this paper,
by analyzing 2.93 fb~! of data [7,8] collected at the center-
of-mass energy of 4/s = 3.773 GeV by the BESIII detec-
tor [9], we determine the absolute branching fraction of
Dt — K%u*v,. Throughout the paper, charge conjugation
is implied.

2 BESIII detector and Monte Carlo

The BESIII detector is a cylindrical detector with a solid-
angle coverage of 93 % of 47 that operates at the BEPCII col-
lider. It consists of several main components. A 43-layer main
drift chamber (MDC) surrounding the beam pipe performs
precise determinations of charged particle trajectories and
provides a measurement of the specific ionization energy loss
(dE /dx)thatis used for charged particle identification (PID).
An array of time-of-flight counters (TOF) is located radially
outside the MDC and provides additional PID information.
A CsI(TI) electromagnetic calorimeter (EMC) surrounds the
TOF and is used to measure the energies of photons and elec-
trons. A solenoidal superconducting magnet located outside
the EMC provides a 1 T magnetic field in the central track-
ing region of the detector. The iron flux return of the magnet
is instrumented with about 1272 m? of resistive plate muon
counters (MUC) arranged in nine layers in the barrel and
eight layers in the endcaps that are used to identify muons
with momentum greater than 0.5 GeV/c. More details about
the BESIII detector are described in Ref. [9].

A GEANT4-based [10] Monte Carlo (MC) simulation
software package, which includes the geometric description
of the detector and its response, is used to determine the detec-
tion efficiency and to estimate the potential backgrounds. An
inclusive MC sample, which includes the D°D°, DT D™,
and non-D D decays of y(3770), the initial state radiation
(ISR) production of ¥/ (3686) and J /v, the ¢ (¢ = u, d, s)
continuum process, the Bhabha scattering events, and the di-
muon and di-tau events, is produced at /s = 3.773 GeV. The
¥ (3770) decays are generated by the MC generator KKMC
[11,12], in which ISR effects [13,14] and final state radi-
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ation (FSR) effects [15] are simulated. The known decay
modes of the charmonium states are generated using Evt-
Gen [16,17] with the branching fractions set to PDG values
[18], and others are generated using LundCharm [19]. The
Dt — KO v, signal is simulated with the modified pole
model [20].

3 Method

In eTe™ collisions at /s = 3.773 GeV, the ¥(3770) reso-
nance decays predominately into a D°D° or a DT D™ pair.
In an event where a D™ meson (called the single tag (ST)
D~ meson) is fully reconstructed, the presence of a D
meson is guaranteed. In the systems recoiling against the
ST D~ mesons, we can select the semileptonic decays of
Dt > K O/ﬂ’vu (called the double tag (DT) events). For a
special ST mode i, the ST and DT yields observed in data
are given by

NéT = 2Np+p-Brégr, (1
and

i i + 0, + i
NDT = 2ND+D*BSTB(D —- K M UM)GST,D+—>IEOM+VM7

2

where Np+p- is the number of D D™ pairs produced in
data, Bi; and B(D* — K°uTv,) are the branching frac-
tions for the ST mode i and the D™ — K% v, decay, €4 is
the efficiency of reconstructing the ST mode i (called the ST

efficiency), and €ST. D+ ROy i, is the efficiency of simul

taneously finding the ST mode i and the D* — K%utv,
decay (called the DT efficiency). Based on these two equa-
tions, the absolute branching fraction for Dt —> K O/ﬁ'vﬂ
can be determined by

_ NtOt
Bt — K0M+VM) = +, 3)
N. Ol:E _
ST D+~>KO/L+UH

- ) _ P ' tot
where €D+ KOutv, = Zi(NéTelST’D+_>I§0M+VM/61ST)/NS(’)F
is the averaged efficiency of reconstructing the Dt —
K O/ﬁ‘vu decay by the ST yields in data.

4 ST D~ mesons
The ST D~ mesons are reconstructed using six hadronic

decay modes: Ktm~ 7™, Kgn_, Ktn—mn 70, Kgn_no,
Kdntn~n~ and KTK~7~. The decays of K9 and r*

@ Springer

mesons are identified in K} — 77~ and 70 — yy,
respectively.

All charged tracks used in this analysis are required to be
within a polar-angle (6) range of |cos 8| < 0.93. Except for
those from K(S) decays, all tracks are required to originate
from an interaction region defined by Vi, < 1.0 cm and
|V < 10.0 cm, where V., and |V,]| refer to the distances of
closest approach of the reconstructed track to the Interaction
Point (IP) in the xy plane and the z direction (along the beam),
respectively.

The charged kaons and pions are identified by the d E /dx
and TOF information. The combined Confidence Levels for
pion and kaon hypotheses (CL, and CLg) are calculated,
respectively. A charged track is identified as a kaon (pion) if
the confidence levels satisfy CLx > CL, (CL; > CLg).

The charged tracks from K (S) decays are required to sat-
isfy |V;] < 20.0 cm. The two oppositely charged tracks are
assigned as w7~ without PID. The w7~ pair is con-
strained to originate from a common vertex and is required
to have an invariant mass within M +,- — M K(S)l < 12

MeV/cz, where M o is the Kg nominal mass [2]. The Kg
candidate is require(i to have a decay length larger than 2
standard deviations of the vertex resolution away from the
IP.

Photon candidates are selected using the information from
the EMC. It is required that the shower time be within 700 ns
of the event start time, the shower energy be greater than
25 (50) MeV if the crystal with the maximum deposited
energy in that cluster is in the barrel (endcap) region [9],
and the opening angle between the candidate shower and
any charged tracks be greater than 10°. To reconstruct 7°,
the invariant mass of the accepted yy pair is required to
be within (0.115, 0.150) GeV/ 2. To improve resolution, a
kinematic fit is performed to constrain the y y invariant mass
to the 7° nominal mass [2].

To identify the ST D™ mesons, we define two variables,
the energy difference AE = E,;knr — Ebeam and the beam

energy constrained mass Mpc = \/ Egeam — | Pmknx|* of
the mKnmx (m = 1,2; n = 1, 2, 3) final states, where Epeam
is the beam energy, Pmknr and E, g, are the measured
momentum and energy of the m K n final state in the ete™
center-of-mass frame. For each ST mode, if there is more than
one combination surviving, only the one with the minimum
|AE| is kept. To suppress combinatorial backgrounds, AE
is required to be within (—25, +25) MeV for the K troa,
Kdr~, Kdntn~n~ and K*K 7~ final states, and be
within (—55, +40) MeV for the K " =7 ~7" and K0 =7
final states.

To obtain the ST yield, we apply a fit to the Mpc distribu-
tions of the accepted m Knm final states for data. In the fits,
the D~ signal is modeled by a MC-determined shape of the
Mpc distribution convoluted with a double Gaussian func-
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Fig. 1 Fits to the Mpc distributions of a K*7~7~, b K(S)n*,
cKtn n 7% d Kgrr_n e K2n+71_n_ and (f) KT K ~7~ combi-
nations. The dots with error bars are data, the blue solid curves are the
fit results, the red dashed curves are the fitted backgrounds and the pair
of red arrows in each sub-figure denote the ST D~ signal region

tion and the combinatorial background shape is described
by the ARGUS function [21]. The fit results are shown in
Fig. 1. The candidates with Mpc in the range (1.863, 1.877)
GeV/c? (signal region) are kept for further analysis. The ST
yields and the ST efficiencies estimated from the inclusive
MC sample are summarized in Table 1. The total ST yield is
N§ = 1522474 £ 2215.

5 DT events

From the surviving charged tracks and photons in the sys-
tems against the ST D~ mesons, the D* — K%u*v, can-
didates are selected with the following, optimized criteria.
The KO is reconstructed using the decays K — 77~
and K° — 7979, To select Ko(nono), the 7%70 invariant
mass is required to be within (0.45, 0.51) GeV/c2. If more
than one combination survives, the one with the minimum
xi @ = yy) + x3(@® — yy) is kept, where x7 and x3
are the chi-squares of the mass-constrained fitson 70 — yy.
The good charged tracks, photons, 79, and K 0(7r+7r’) can-
didates are selected with the same criteria as those used in
the ST selection.

We require that there be only one good additional charged
track with charge opposite to that of the ST D~ meson.
For muon identification, we combine the d E /dx, TOF and
EMC information to calculate the Confidence Levels for elec-
tron, pion, kaon and muon hypotheses (CL,, CL,, CLg,
CL,), respectively. The charged track is assigned as a muon
candidate if the confidence levels satisfy CL, > CLkg,

CL, > CL, and CL,, > 0.001. To decrease the rate of
mis-identifying pions as muons, we require that the energies
deposited in the EMC by muons be within (0.1, 0.3) GeV.

Since the neutrino is undetectable, we define a kinematic
quantity

Uniss = Enmiss — |ﬁmiss|v

where Eniss and | pmiss| are the energy and momentum of
the missing particle in the DT event, respectively. Epjss 1S
calculated by

Emiss = Ebeam — E[ZO - E,qu,

where Ego and E,+ are the measured energies of K” and
w™, respectively. Puiss is defined as

ﬁmiss = |];D+ - ﬁ[ZO - ];u.‘*'|a

where pgo and ﬁ,ﬁ are the measured momenta of K° and
wt, pp+ is the constrained momentum of D+ meson

ﬁDJr = (_PADS*T)\/ Egeam - m%)+7

where p Dy is the momentum direction of the ST D™ meson

and m p+ is the D' nominal mass [2].

Figures 2 and 3 show the distributions of the K. invari-
ant masses (M go,,+) and the maximum energies (Esirayy
of any of the extra photons which have not been used in
the DT event selection from data and the inclusive MC
sample, respectively, in which the backgrounds are dom-
inated by D* — K%t (7%). To suppress these back-
grounds, we require that the DT — K OMJFVM candidates
have MIZO,fr < 1.6 GeV/c? and Efnx;)r(a ¥ <0.15 GeV.

The DT efficiency is determined by analyzing signal MC
events. Dividing ept by est, we obtain the efficiency of
detecting D* — K%utv, (e}:ﬁkoﬂwﬂ) for each ST
mode. They are summarized in Table 1. The averaged effi-
ciencies of detecting D* — K°u*v,, are determined to be

i i+—
Zi (NSTED+%,50M+U/L)

_+_ _ .
€D+_>IEOM+UM_ NéoTt =(35.97+£0.11) %
and

Zi(NéTei’Oo 20 )
-00 _ Dt— KOty _
€Dt ROut, = N *—=(21.10 £ 0.10) %,

where the i denotes the sum over the six ST modes and +—
and 00 denote the D* — Kt v, signals, which are recon-
structed via KO — 77~ and K® — 7979, respectively.
To determine the signal yield, we perform simultaneous
fits to the two Upiss distributions of the DT candidates, in
which D* — K%u*v), is reconstructed via K® — 77~
and K0 — 7979, In the fits, we constrain the numbers of
the efficiency and branching fraction corrected DT events

and DT — K% 70 peaking backgrounds, respectively,
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10*
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-
o
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-
o

2
IRALL
.
=2
N

Events /(0.01 GeV/c?)

10?
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0.6 0.8 1.0 1.2 1.4 1.6 1.8
2
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Fig. 2 The Mgo,+ distributions of the a D¥ — KOzt utv,

and b DT — IZO(HOHO)MJWM candidates of data (points with error
bars) and the inclusive MC sample (histograms). The perpendicular
black arrow shows the requirement M g ut < 1.6 GeV/c?. Other back-

grounds are dominated by Dt — K7tz For this figure, Upy;ss is
required to be within (—0.06, +0.06) GeV

under the assumption that K (S) contributes to half of the neu-
tral kaon decays. We use MC-determined shapes convoluted
with Gaussian functions to describe the D* — K%u*tv,
signal and the D* — K%zt 70 peaking background, and
MC-based shape is also employed to represent the rest of the
background and their overall normalizations are free param-
eters in the fits. The fit results are shown in Fig. 4. From the
constrained fits, we determine the efficiency and branching
fraction corrected DT production yield in data to be

NP = 132712 + 1041,

corresponding to the observed DT yields N ™ = 16516+

130 and N1 = 4198 + 33 for the +— and 00 modes,
respectively.

Table 1 Summary of the ST yields (NéT), the ST and DT efficien-
cies (eéT and e]i)T), and the efficiencies of detecting D+ — KOut vy

m]m Other backgrounds

Events /(0.01 GeV)

vovd cvd vl vvd ol v ol v oo vl

1 L
0.0 0.2 0.4 0.6 0.8 1.0

Epa (GeV)
Fig. 3 The Emg " distributions of the a D* — KOtz )utv,
and b DT — K O(nono)/x*vu candidates of data (points with error
bars) and the inclusive MC sample (histograms). The perpendicular

black arrow shows the requirement E,e,f;;a ¥ < 0.15GeV. For this figure,

Uniss 1s required to be within (—0.06, +0.06) GeV

We compare the cos & and momentum distributions of K
and ut as well as the 77 invariant mass distrubtions from
the D* — Ktz )utv, and D — KO(n'70)utv,
candidates between data and MC, as shown in Figs. 5, 6
and 7, respectively. Here, Upjss 18 required to be within
(—0.06, +0.06) GeV, which includes about 98 % of DT —
Ko tn)ptv, and 86 % of D* — KO(x°n®)utv, sig-
nals. In these figures, we can see good agreement between
data and MC.

6 Systematic uncertainty

The common systematic uncertainty in 3(D* — Ku*tv,)
measured with K — n7t7~ and K° — 7% arises

from the uncertainties in the fits to the Mpc distributions,

respectively. The DT efficiencies have been corrected according to the

differences of the efficiencies of the ™ tracking, the u* PID, the 70
extra y

E;) RO ). The efficiencies (in percent) do not include B(7® — reconstruction of the signal side and the Epx © (see text) requirement

" Ui‘o i S0 4+ . between data and MC. The i represents the ith ST mode. The uncer-
yy) and B(K” — mm). +— and 00 denote the D™ — K" u™v, sig- tainties are statistical onl

: 0 70 +o— < 0.0 y
nals, which are reconstructed via KV — 777~ and K — n°n",

i i i+— i+— i,00 i,00

Tag mode Ngr €T pr ElD+_>1;oM+,,# BT lD+_>IgoM+VM
D™ — Ktn—mn~ 782669 £ 990 50.61+0.06 17.96+0.05 354940.11 10.75£0.06 21.23+0.13
D™ — Kgrr* 91345+£320 50.41+0.17 18.66 £0.16 37.00+£0.34 11.73+£0.20 23.26+£0.40
D™ — Ktn~n—n® 251008 1135 26.74£0.09 9.50£0.05 35.524+0.23 5.174+0.06 19.34+0.22
D™ — Kgn*no 215364 +1238 27.2940.07 10.71£0.06 39.23+0.24 6.11+0.07 22.35+0.26
D™ — K‘S)n*'n_n_ 113054 £ 889 28.31+0.12 9.98£0.08 35.26+£0.32 5.97+0.09 21.08+£0.34
D™ — KYK~m~ 69034 £ 460 40.83+0.24 13.34£0.14 32.69+£0.40 7.88+£0.17 19.31£0.43
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Fig. 4 Fits to the Ui, distributions of thea DT — K%(z+7")utv,
and b DT —» K970t v, candidates, where the histograms are
the inclusive MC sample, the dots with error bars are data, the blue solid
curves are the fit results, the blue dashed curves are the Dt — KOu* vy
signals, the red dotted curves are the D¥ — K%+ 7% peaking back-
grounds and the black dot-dashed curves are from other backgrounds
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Fig. 5 Comparisons of the cos  and momentum distributions of a, b
K%and ¢, d 7t from the DT — K%z 7~ )utv, candidates, where
the dots with error bars are data, the red histograms are the inclusive MC
sample, and the hatched histograms are the MC simulated backgrounds

the AE and Mpc requirements, the u* tracking, the pu™
PID, the Epgy ” requirement, the M go .+ requirement and
the Uniss fit. The uncertainty in the fits to the Mpc distri-
butions is estimated to be 0.5 % by examining the relative
change of the yields of data and MC via varying the fit range,
the combinatorial background shape or the endpoint of the
ARGUS function. To estimate the uncertainties in the AE
and Mpc requirements, we examine the branching fractions

by enlarging the A E windows by 5 or 10 MeV and varying

300 —
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Fig. 6 Comparisons of the cos§ and momentum distributions of a, b
K%ande,d put fromthe DT — I?O(yrono)/ﬁ'vu candidates, where the
dots with error bars are data, the red histograms are the inclusive MC
sample, and the hatched histograms are the MC simulated backgrounds
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Fig. 7 Comparisons of the a 7+7~ and b 7% distributions of the
Dt — KO° u+vﬂ candidates, where the dots with error bars are data,
the red histograms are the inclusive MC sample and the arrow pairs
denote the K© mass windows

the Mpc windows by 41 MeV/c?, respectively. The maxi-
mum changes of the branching fractions, which are 0.3 and
0.3% for AE and Mpc requirements, are assigned as the
uncertainties, respectively. The uncertainties in the tracking
and PID for .+ are estimated by analyzinge™e™ — yutu~
events. The differences of the two-dimensional (momentum
and cos 0) weighted tracking efficiencies of data and MC are
determined to be (+0.2+£0.5) % and (—1.540.5) %, respec-
tively. We assign 0.5 and 0.5 % as the systematic uncertainties
in the tracking and PID for ™ after correcting for these dif-
ferences, respectively. Due to different topologies, there may
be difference between the weighted efficiencies for the muons
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in D¥ — K% *v, and ete™ — yuTu. This difference,
which is estimated to be 0.5 % by analyzing the two kinds of
signal MC events, is considered as a systematic uncertainty.
By examining the doubly tagged hadronic DD decays, we
find that the difference of the acceptance efficiencies with
ESNMY < 0.15 GeV of data and MC is (+3.6 £0.1) %. So,
we assign 0.1 % as the uncertainty in the Epal? require-
ment after correcting the MC efficiency to data. The uncer-
tainty in the M o ut requirement is estimated to be 0.8 % by
comparing the branching fractions measured with alternative
requirements of M o ut < 1.55 and 1.65 GeV/c2 with the
nominal value. The uncertainty in the Up;gs fit is estimated
to be 0.8 % by comparing the branching fractions measured
using different signal shape, background shape and fit range
with the nominal value. Here, to examine the uncertainty in
the background shape, we vary the relative strengths of each
of the components in the inclusive MC sample and shift the
estimated numbers of other peaking backgrounds by lo. In
our previous work, the uncertainty in the signal MC gen-
erator is estimated to be 0.1 %, which is obtained by com-
paring the DT efficiencies before and after re-weighting the
q%> = (pp — px)? distribution of the signal MC events of
DY — K ~eTv, to data [23], where the pp and px are the
momenta of D and K mesons. Adding these in quadrature,
we obtain the total common systematic uncertainty dgg¢" to
be 1.6 %.

For the measurement with K® — 77—, the independent
systematic uncertainty arises from the uncertainties in the
K9 — 77~ reconstruction, the MC statistics (0.4 %), and
B(K® — 7t77) (0.1 %) [2]. The uncertainty in the K* —
7t~ reconstruction is estimated to be 1.5% by studying
J/ — K*FK* and J/y — ¢K°K*nF + c.c. events
[22]. Adding these uncertainties in quadrature, we obtain the
total independent systematic uncertainty (8%<) for K% —
7t~ mode to be 1.6 %.

For the measurement with K — 7979, the indepen-
dent systematic uncertainty arises from the uncertainties in
the 70 selection, the K° mass window, the MC statistics
(0.5%), B(K® — 7%70) (0.2%) [2] and the x? + x3
selection method. The 7° reconstruction efficiency is ver-
ified by analyzing the hadronic decays D’ - K~ 7t and
K-ntatn~ versus D® — K~ 770 and KO (r*7)n0.
The difference of the 7° reconstruction efficiencies of data
and MC s found to be (—1.14:1.0) % per 7°. After correcting
the detection efficiency of the signal side for this difference,
the systematic uncertainty in 7° reconstruction is taken as
1.0 % per °. Here, the photons from the K — K(7%7%)
decays are reconstructed under an assumption that the K (S)
meson decayed at the IP. We investigate the DT efficien-
cies of two kinds of signal MC events, in which the life-
times of K (S) meson from the signal side are set at the nom-
inal value and 0, respectively. Their difference is less than
0.2 %, which is considered as the systematic uncertainty of

@ Springer

the Kg(nono) reconstruction. To avoid the effect of the
Dt — K% 70 peaking backgrounds, the uncertainty
in the K°(7%7%) mass window is estimated by examining
the B(Dt — K%%v,) using the same K°(7%70) selec-
tion criteria. We compare the branching fractions measured
using alternative K979 mass windows (0.460, 0.505),
(0.470, 0.500), (0.480,0.500) GeV/c?> with the nominal
value. The maximum change of the re-measured branching
fractions 0.9 % is taken as the systematic uncertainty. The
uncertainty in the x 12 + X22 selection method is estimated to
be 0.3 %, which is the difference of the 77 acceptance
efficiencies of the hadronic decays of D — K~ 7t
versus D? — Ktz 70 between data and MC. Adding
these in quadrature, we obtain the total independent sys-
tematic uncertainty (dgy5") for K% — 7%7° mode to be
2.3%.

Table 2 summarizes the systematic uncertainties in the
measurement of B(D* — K%u*v,). Quadratically com-
bining the independent uncertainties for +— and 00 modes
after considering their observed DT yields as weights, we
obtain the independent uncertainty to be 1.4 %. Adding the
common and independent uncertainties in quadrature yields
the total systematic uncertainty 2.1 %.

Table2 Systematic uncertainties (%) in the measurement of B (DT —
KO%utv)). Sye and 6;;2 denote the common and independent system-
atic uncertainties for +— and 00 modes

Common source Uncertainty

Mpgc fit 0.5
AE requirement 0.3
Mgc € (1.863, 1.877) GeV/c? 0.3
ut tracking 0.5
wt PID 0.5
Topology difference 0.5

XY 2 0.15 GeV 0.1
Mgo,+ < 1.6 GeV/c? 0.8
Uniss fit 0.8
MC generator 0.1
Soys" 1.6
Independent source KO — gta— KO — 7070
70 reconstruction - 2.0
KOt 7~) reconstruction 1.5 -
KO(7979) reconstruction - 0.2
M0,0 € (0.45,0.51) GeV/c? - 0.9
MC statistics 04 0.5
Quoted B(K? — nm) 0.1 0.2
X 12 + x22 selection method - 0.3
8ind 1.6 2.3

sys
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7 Branching fraction

The branching fraction of D™ — K°u*v,, is determined by

prd

_ N,
B(D" — Koutv,) = %, @)
ST

where NB{? is the DT production yield corrected for detection
efficiency and daughter decay branching fractions, which has
been constrained to be the same for +— and 00 modes in the

simultaneous fits, and N§} is the total ST yield.

Inserting the numbers of NBer and N in Eq. (4), we
obtain

B(Dt — K% *tv,) = (8.7240.07 £ 0.18) %, (5)

where the first uncertainty is statistical and the second sys-
tematic.

Furthermore, we examine the measured branching frac-
tions for DT — K O,u‘"vﬂ by separately using each of the
ST modes, which are shown Fig. 8. We can see that they are
consistent with the nominal result within uncertainties very
well. Here, the uncertainties are statistical only. The average
branching fraction over the six ST modes, weighted by their
statistical uncertainties, is (8.70 = 0.07) % and is consistent
with our nominal result.

8 Summary and discussion
In summary, by analyzing 2.93 fb~! of data collected at /s =

3.773 GeV with the BESIII det_ector, we measure the absolute
branching fraction B(D* — Ku%v,) = (8.7240.07 .+

D— K'Kn
o0, .
DoKr'nr
. o .

D—-Knn°

D'— K'rnn®

el )
| | | § |

B(D+—>K0u*vu) (%

~

Fig. 8 Comparison of the branching fractions. Dots with error bars
are results measured using different ST modes, and shadow band is the
nominal result. Only statistical uncertainties are shown

0.18gys.) %, which is consistent with previous measurements
within uncertainties but with significantly improved preci-
sion. Combining the B(D'T — K OM"'UH) measured in this
work with the 70, Tp+, B(DY — K~ utv,) and B(D* —
K Oe+ve) taken from the world average [2], we determine the
ratios of the partial widths o’ — K‘M"’vﬂ)/ ot —
K°utv,) = 0.963 £ 0.044, which supports isospin con-
servation holding in the exclusive semi-muonic decays of
D* and D° mesons, and T'(D* — K%utv,)/T(DT —
K%%v,) = 0.988 & 0.033, which is consistent with the
predicted value in Ref. [1] within uncertainties.
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