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1. Introduction

Recent results from the BESIII experiment based on 2.92 fb−1 recorded at the ψ(3770) peak
and 567 pb−1 at Ecm = 4.599 GeV are presented here for studies of the charmed hadron decays.
The ψ(3770) predominantly decays to pairs of D mesons, either D+D− or D0D̄0. At Ecm = 4.599
GeV, Λc mesons are primarily produced as Λ+

c Λ−c pairs. To identify the DD̄/Λ+
c Λ−c pairs, we make

use of the double-tag technique initially used by MARK III [1]. In this technique, the yields of
single tags (ST), where one D/Λc is reconstructed in the tag modes, and double tags (DT), where
both D/Λc mesons are reconstructed, are determined. In this report, D− is reconstructed in one
of the six tag modes: D−→ K+π−π−, K+π−π−π0, K0

S π−, K0
S π−π0, K0

S π−π−π+, and K+K−π−,
while Λ+

c is reconstructed in one of twelve tag modes: Λ+
c → pK0

S , pK−π+, pK0
S π0, pK0

S π+π−,
pK−π+π0, Λπ+, Λπ+π0, Λπ+π−π+, Σ0π+, Σ+π0, Σ+π+π− and Σ+ω . The hadronic decays

are identified using the beam-constrained mass MBC ≡
√

E2
beam− p2c2, where Ebeam is the beam

energy and p is measured momentum of D or Λc. The semileptonic decays are detected through
the kinematic variable Umiss ≡ Emiss− c|~pmiss|, where Emiss and Pmiss are the missing energy and
momentum carried by the neutrino, respectively. Throughout this report, the inclusion of charge
conjugated processes is implied, unless otherwise explicitly mentioned.

In this proceeding, I report five preliminary measurements from the BESIII collaboration.
First I will present three results about D semileptonic decays, then present the measurements of
absolute branching fractions for the twelve hadronic Λ+

c decay modes, and end this report with the
measurement of absolute branching fraction of Λ+

c → Λe+νe.

2. D+→ K−π+e+νe (preliminary)

The semileptonic decay D+ → K−π+e+νe provides a unique tool for investigating the Kπ

system, and measuring the K̄∗(892)0 resonance parameters and the hadronic transition form factors.
Using the double-tag technique, we select 18262 candidate events and measure the branch-

ing fractions to be B(D+ → K−π+e+νe) = (3.71± 0.03± 0.08)% over the full mKπ range and
B(D+→ K−π+e+νe)[0.8,1] = (3.33±0.03±0.07)% in the K∗(892)0 region, respectively.

We perform a partial wave analysis (PWA) on the selected candidates. The probability density
function (PDF) is expressed on the five kinematic variables [2]: m2 (Kπ mass square), q2 (eνe mass
square), θK (angle between the π and the D direction in the Kπ rest frame), θe (angle between
the νe and the D direction in the eνe rest frame), and χ (angle between the two decay planes).
The q2 dependent helicity basis form factors are parameterized according to the spectroscopic
pole dominance (SPD) model, the phase δS of S-wave amplitude is parameterized as that used in
the LASS parameterization. The PWA shows that the dominant component is K̄∗(892)0, S-wave
contribution equal to (6.05± 0.22± 0.18)%, and contributions from K̄∗(1410)0 and K̄∗2 (1430)0

are negligible. Projections of the five kinematic variables are shown in Fig. 1. We determine the
K̄∗(892)0 resonance parameters: mK̄∗(892)0 = (894.60±0.25±0.08) MeV/c2, ΓK̄∗(892)0 = (46.42±
0.56± 0.15) MeV/c2, and the Blatt-Weisskopf parameter rBW = 3.07± 0.26± 0.11 (GeV/c)−1.
We also measure the parameters defining the hadronic form factors: rV = V (0)

A1(0)
= 1.411±0.058±

0.007, r2 =
A2(0)
A1(0)

= 0.788±0.042±0.008, mV = (1.81+0.25
−0.17±0.02) MeV/c2 (first measurement),

mA = (2.61+0.22
−0.17±0.03) MeV/c2, and A1(0) = 0.585±0.011±0.017.
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mV = (1.81+0.25

−0.17 ± 0.02) MeV/c2, mA = (2.61+0.22
−0.17 ± 0.03) MeV/c2, A1(0) = 0.585 ±

0.011± 0.017. mV is firstly measured for this decay. Corresponding projections over
the five kinematic variables are illustrated in Figure 1.
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Figure 1: Projections onto each of the kinematic variables, comparing data (dots with
error bars) and signal MC weighted by PWA solution (line), assuming that the signal
is composed of the S -wave and K

∗
(892)0. The shadowed histogram is the estimated

background.

In the above PWA process δS depends on mKπ according to the LASS parame-
terization. Then we measure δS in a model-independent way. We divide the mKπ

spectrum into twelve bins and perform the PWA fit with δS in each bin as twelve
additional fit parameters (within each bin the phase is assumed to be constant). Fig-
ure 2 illustrates the comparison of the model-independent measurement with that
based on the LASS parameterization.

In the PWA, the helicity basis form factors are assumed to depend on q2 according
to the spectroscopic pole dominance (SPD) model. In order to achieve a better under-
standing of the semileptonic decay dynamics, we also measure the form factors in a
model-independent way using the projective weighting technique, which is introduced
in Ref. [6].

Only candidates in the K
∗
(892)0 region ([0.8,1] GeV/c2) are used, so that we

can neglect other components than the K
∗
(892)0 and the non-resonant S-wave. The

decay intensity of D+ → K−π+e+νe can be parameterized by form factors describing
the decay into the vector meson K

∗
(892)0: H+(q2,m), H−(q2,m), H0(q

2,m), and by
an additional form factor h0(q

2,m) describing the non-resonant S-wave contribution.
The form factors are measured by weighting the q2 distributions based on the angular.

2

Figure 1: Projections of data (dots with error bars) and of the PWA solution (line) onto each of the kinematic
variables. The shadowed histogram is the estimated background.

To test the applicability of the LASS parameterization for the S-wave phase, we measure the
phase variation of the S-wave in a model-independent way. We divide the mKπ spectrum into twelve
bins and perform the PWA fit to measure δS in each bin (the phase is assumed to be constant within
each bin). Figure 2 shows the comparison of the model-independent measurement with the results
based on the LASS parameterization. We find good agreement between both determinations of the
S-wave’s phase variation. 10
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Fig. 4: The S -wave phase variation versus mKπ assuming
that the signal is composed of the S -wave and K̄∗(892)0. The
points with error bars correspond to the model-independent
measurement by fitting data; the solid line corresponds to

the result based on the LASS parameterization: a
1/2
B,SG=1.94,

b
1/2
B,SG=-0.81; and the dotted line corresponds to one-sigma

deviation.

sults are summarized in the third and fourth columns of1

Table II. The contribution from the K̄∗(1410)0 is found2

to be consistent with zero either fixing δK̄∗(1410)0 at zero3

or π, while the K̄∗
2 (1430)0 has a significance of 4.3σ, fa-4

voring δK̄∗2 (1430)0 at zero. The upper limits at 90% con-5

fidence level (C.L.) are calculated using a Bayesian ap-6

proach taking into account the systematic uncertainties.7

The branching fractions and the upper limits are mea-8

sured to be:9

B(D+ → K̄∗(1410)0e+νe) = (0± 0.009± 0.008)%,

< 0.028% (90% C.L.).
(27)

B(D+ → K̄∗
2 (1430)0e+νe) = (0.010± 0.003± 0.007)%,

< 0.023% (90% C.L.).
(28)

We also try to add the K̄∗(1410)0 and K̄∗
2 (1430)0 to the10

fit, obtaining results that are quite close to the solution11

in the fourth column of Table II. This suggests that the12

K̄∗(1410)0 contribution can be neglected.13

The measurements of B(D+ → K̄∗(892)0e+νe), and14

the parameters r2, rV , mV and mA, allow one to obtain15

the A1(0) value, which provides the absolute normaliza-16

tion for the corresponding hadronic form factors. Thus17

we can compare these form factors with the lattice QCD18

calculations.19

Assuming that there is only a D+ → K̄∗(892)0e+νe
contribution, and integrating the decay rate function

Eq. (2) over the three angles, we obtain

dΓ

dq2dm2
=

1

3

G2
F |Vcs|2

(4π)5m2
D

βpKπ

[
2

3

{
|F11|2+|F21|2+|F31|2

}]
.

(29)

Assuming that K̄∗(892)0 has an infinitesimal width and a20

single pole mass of 895.94 MeV/c2, and integrating over21

q2, we find22

Γ =
~B(D+ → K̄∗(892)0e+νe)B(K̄∗(892)0 → K−π+)

τD+

=
G2
F |Vcs|2
96π3

2

3
|A1(0)|2I, (30)

I =

∫ q2max

0

pKπq
2

|A1(0)|2m2
D

[|H0|2 + |H+|2 + |H−|2]dq2.

(31)

Here ~ is the reduced Planck constant and τD+ is the23

lifetime of D+ meson. Using the values τD+ = (10.40 ±24

0.07)× 10−13s and |Vcs| = 0.986± 0.016 from PDG, one25

gets A1(0) = 0.585± 0.011± 0.017.26

We have also calculated A1(0) taking into considera-27

tion the mass distribution of K̄∗(892)0. By integrating28

the decay rate over q2 and m2, we get A1(0)|q2,m2 =29

0.586± 0.013± 0.018.30

The systematic uncertainty of each parameter is de-31

fined as the difference between the fit result in the nom-32

inal condition and that obtained after some condition is33

varied corresponding to one source of uncertainty. Sys-34

tematic uncertainties of the PWA nominal solution are35

summarized in Table III. Uncertainty from background36

fraction is estimated by varying background fraction by37

one standard deviation. Uncertainties due to background38

shape are considered separately for the continuous back-39

ground and the non-signal D+ decays. The former is40

estimated by varying background fraction by one stan-41

dard deviation. While for the latter, only the uncertainty42

from D+ → K−π+π+π0 is considered. It is estimated43

by comparing the difference in two extreme cases: phase44

space process and D+ → K̄∗0ρ. Uncertainty of shape in45

the other non-signal D+ decays can be neglected. Un-46

certainty arising from the fixed mass and width of the47

K̄∗
0 (1430)0 is considered by varying their values by one48

standard error according to PDG. To estimate the uncer-49

tainty caused by the additional resonances, we compare50

different solutions in Table II and take the largest dif-51

ferences between them as systematic uncertainties. Un-52

certainty associated with efficiency correction of track-53

ing and particle identification is obtained by varying the54

correction factor by one standard deviation. The possi-55

ble systematic uncertainty due to the fitting procedure is56

studied with 500 fully reconstructed data-size MC sam-57

ples generated according to the PWA result. The biases58

on the fit parameters are evaluated by examining the pull59

distributions. All biases are small and thus neglected.60

Assuming all these uncertainties are independent with61

Figure 2: The S-wave phase variation versus mKπ . The points with error bars are model-independent mea-
surements, the solid line (the dotted line shows the one sigma deviation from the central line) is the PWA
solution based on LASS parameterization.

In the K̄∗(892)0 region, the decay intensity of D+ → K−π+e+νe can be parameterized by
three helicity basis form factors: H+(q2,m), H−(q2,m) and H0(q2,m), describing the decay into the
vector meson K̄∗(892)0, and by an additional form factor h0(q2,m) describing the non-resonant S-
wave contribution. We extract the helicity basis form factors in a model-independent way using the
projective weighting technique [3], The results are shown in Fig. 3. We find the model-independent
measurements are consistent with the SPD model with our PWA solution. Our measurements are
also consistent with the CLEO-c results [4].
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Figure 2: The S -wave phase variation versus mKπ assuming that the signal is com-
posed of the S -wave and K

∗
(892)0. Model-independent measurement (points with

error bars) is compared with the result based on the LASS parameterization (solid
line, 1σ deviation is marked by dashed line).

The results are shown in Figure 3. They are consistent with the SPD model with the
parameters obtained from the PWA, and with the results reported by CLEO-c [7].

Figure 3: Form factors measured in this work (squares) compared with the CLEO-
c results (circles) and with the PWA solution (curves). Error bars represent both
statistical and systematic uncertainties.

3 Measurement of the form factors in the decay

D+ → ωe+νe and search for the decay D+ → φe+νe

The decay D+ → ωe+νe has similar dynamics as D+ → K
∗
(892)0e+νe. Neglecting

the mass of the electron, the transition matrix element of D to vector meson can
be decomposed into contributions from one vector V (q2) and two axial-vector (A1,

3

Figure 3: Form factors measured in a model-independent way (squares) compared with the CLEO-c results
(circles) and with the PWA solution based on SPD model (curves).

3. D+→ ωe+νe and D+→ φe+νe (preliminary)

The decay D+→ ωe+νe has been observed at the CLEO-c experiment [5]. Neglecting lepton
mass, the transition rate for D+→ωe+νe decays depends on three dominant form factors: two axial
and one vector, A1, A2 and V . The decay D+→ φe+νe has not been observed [6]. Its rate relative to
D+

s → ωe+νe will provide information about ω−φ mixing, as well as about the non-perturbative
“weak annihilation”.

With the double-tag technique, the Umiss distributions with all tag modes combined for D+→
ωe+νe and D+ → φe+νe are shown in Fig. 4. For the decay D+ → ωe+νe, the signal yield is
obtained from the fit to the Umiss distribution. For the decay D+→ φe+νe, we observed 2 events in
the signal region ([-0.05, 0.07] GeV) with 4.2±1.5 background. The absolute branching fraction
of the decay D+→ ωe+νe and the upper limit on the B(D+→ φe+νe) at 90% C.L. are listed in
Table 1. These results are the most precise measurements to date.

A2)(q
2) form factors, where q2 is the invariant mass square of the e+νe system. A

precise measurement of the branching ratio and the form factors provide opportunities
to test the standard model and the theoretical calculations.

The decay D+ → φe+νe has not been observed at present. The φ (ss) has different
quark composition from the D meson (cd), so the process can only proceed either
through ω−φ mixing or non-perturbative “weak annihilation” (WA). A measurement
of the branching fraction can discriminate which process is dominant.

The signal yields are determined by the variable U , the difference between the
missing energy and momentum [8]. The yield of D+ → ωe+νe is obtained from a fit
to the U distribution as shown in the left plot of Figure 4. And that of D+ → φe+νe
is obtained by counting number in the signal region [-0.05, 0.07] GeV as shown
in the right plot, indicating no significant excess of signal events. The results are
concluded in Table 1, which are improved compared with previous reports.
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Figure 4: Left: fit (solid line) to the U distribution in data (points with error bars)
for D+ → ωe+νe. The total background is shown by the filled curve, with the peaking
component shown by the cross-hatched curve. Right: the U distribution for D+ →
φe+νe in data (points with error bars) and signal MC with arbitrary normalization
(solid histograms). The arrows show the signal region.

Table 1: Measured branching fractions and a comparison with the previous measure-
ments. For D+ → ωe+νe, the first uncertainty is statistical and the second systematic.

Mode This work Previous [8, 9]

ωe+νe (1.63± 0.11± 0.08)× 10−3 (1.82± 0.18± 0.07)× 10−3

φe+νe 1.3× 10−5 (90%C.L.) 9.0× 10−5 (90%C.L.)

In order to measure the form factors in the decay D+ → ωe+νe, a five-dimensional
maximum likelihood fit is performed in the space of m2, q2, cosθ1, cosθ2 and χ,
whose definitions are similar with those described for the decay D+ → Kπe+νe in

4

Figure 4: Left: fit to the Umiss distribution for D+→ ωe+νe. Right: the Umiss distribution for D+→ φe+νe.
The points with error bars are data. In left plot, the solid line is the fit, the filled curve is the total background,
and the cross-hatched curve is the peaking background. In right plot, the solid histogram is the signal MC
with arbitrary normalization, and the arrows show the signal region.

We perform a five-dimensional maximum likelihood fit in the space of m2 (mass square of
πππ , q2, cosθ1 (helicity angle of ω), cosθ2 (helicity angle of e) and χ (angle between the decay
plans), to measure the form factors in the decay D+ → ωe+νe. The form factor ratios are deter-

4
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Table 1: Measured branching fractions and a comparison with the previous measurements. For B(D+→
ωe+νe), the first uncertainty is statistical and the second systematic.

Mode Measured B Previous [5, 6]
ωe+νe (1.63±0.11±0.08)×10−3 (1.82±0.18±0.07)×10−3

φe+νe 1.3×10−5 (90%C.L.) 9.0×10−5 (90%C.L.)

mined from the fit: rV = V (0)
A1(0)

= 1.24± 0.09± 0.06, r2 = A2(0)
A1(0)

= 1.06± 0.15± 0.05, which are
measured for the first time. Projections of the five kinematic variables are shown in Fig. 5.

Sec.2. The form factor ratios are determined from the fit: rV = 1.24 ± 0.09 ± 0.06,
r2 = 1.06±0.15±0.05, which are measured for the first time in this decay. The fitted
projections over the five variables are illustrated in Figure 5.
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Figure 5: Projections of the data set (points with error bars), the fit results (solid
histograms) and the sum of the background distributions (filled histogram curves)
onto (a) m2, (b) q2, (c) cosθ1, (d) cosθ2 and (e) χ.

4 Study of decay dynamics and CP asymmetry in

D+ → K0
Le

+νe decay

In charged D meson decays, CP asymmetry occurs when the absolute value of the
decay amplitude for D decaying to a final state is different from the one for the
corresponding CP -conjugated amplitude. The most optimistic model-dependent es-
timates put the SM predictions for the asymmetry as O(10−3) or below [10], so an
observation of any CP -violating signal would be a sign of new physics. The hadronic
matrix element of D to pseudoscalar meson process can be decomposed into contri-
butions from longitudinal and transverse form factors. Neglecting the lepton mass,
only the transverse form factor contributes. Various theoretical techniques provide
slightly different q2 dependencies of the form factors, High precision measurements
of the partial decay width over different ranges of q2 will distinguish which method
correctly describes the non-perturbative dynamics of QCD. The D+ → K0

Le
+νe decay

is investigated in this work with its branching fraction and CP violation firstly mea-
sured. q2 dependence of the form factors are measured based on different theoretical
models for the first time as well.

5

Figure 5: Projections of the data (points with error bars), and of the fit (solid histograms) onto each of the
kinematic variables. The filled histogram curves show the background distributions.

4. D+→ K0
Le+νe (preliminary)

We present the first measurement of the absolute branching fraction and the CP violation for
the decay D+ → K0

Le+νe. With the double-tag technique, we measure the branching fractions of
the six tag modes separately for D+ and D−. We obtain B(D+ → K0

Le+νe) = (4.454± 0.038±
0.102)%, B(D−→ K0

Le−ν̄e) = (4.507±0.038±0.104)%, which are the weighted averages of the
six tag modes. We obtain the averaged branching fraction B(D+→ K0

Le+νe) = (4.481±0.027±
0.103)%, which agrees well with the measurement of B(D+→ K0

S e+νe) by CLEO-c [7]. We also

obtain the CP asymmetry ACP ≡ B(D+→K0
Le+νe)−B(D−→K0

Le−ν̄e)

B(D+→K0
Le+νe)+B(D−→K0

Le−ν̄e)
= (−0.59±0.60±1.48)%, which is

consistent with the theoretical prediction in Ref. [8].
In the limit of zero electron mass, the differential decay rate for D+→ K0

Le+νe depends only
on one form factor f+(q2). We perform simultaneous fits to the distributions of the observed
candidates as a function of q2 for six tag modes to determined the f K

+ (0)|Vcs|. We use several
parameterizations for the f+(q2): the simple pole model, the modified pole model, two-parameter
series expansion, and three-parameter series expansion. Figure 7 shows the simultaneous fits using
the two-parameter series expansion model, corresponding to the results: f K

+ (0)|Vcs| = 0.728±
0.006±0.011, and shape parameter r1 =−1.91±0.33±0.24.
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We perform simultaneous fits to the distributions of the observed D+ → K0
Le

+νe
candidates as a function of q2 to determined the product of the hadronic form factor
and the CKM matrix element fK+ (0)|Vcs|. The form-factor shape is described based on
the simple pole model (mpole), the modified pole model (α), two-parameter series ex-
pansion (r1), and three-parameter series expansion (r1, r2). As an example, Figure 7
shows the simultaneous fits using the two-parameter series expansion model, corre-
sponding to the results: fK+ (0)|Vcs| = 0.728± 0.006± 0.011, r1 = −1.91± 0.33± 0.24.

Figure 7: (Color online) Simultaneous fits (blue solid curves) to the numbers of
D+ → K0

Le
+νe data (points with error bars) as a function of q2 with the two-parameter

series expansion parameterization. The red dashed curves show the signal, while the
violet, yellow, green and black curves refer to different kinds of backgrounds.

5 Summary

Based on 2.92 fb−1 of data collected by the BESIII experiment three semileptonic
decays are analysed. In the study of D+ → K−π+e+νe, its branching fractions are
measured: B(D+ → K−π+e+νe) = (3.71±0.03±0.08)%, B(D+ → K−π+e+νe)[0.8,1] =
(3.33± 0.03± 0.07)%. A PWA is performed and an S -wave contribution is found to
account for (6.05±0.22±0.18)%. The S -wave phase and the form factors are measured
both by the PWA and in a model-independent way, showing good consistency. For
the decay D+ → ωe+νe, the branching fraction is measured with a higher precision:
B(D+ → ωe+νe) = (1.63±0.11±0.08)%. Its form factors are determined for the first
time: rV = 1.24±0.09±0.06, r2 = 1.06±0.15±0.05. The rare decay D+ → φe+νe is

7

Figure 6: Fits (blue solid curves) to observed candidates (points with error bars) as a function of q2 by
two-parameter series expansion parameterization. In each plot, the red dashed curves show the signal, while
the yellow, violet, black and green curves refer to different kinds of backgrounds.

5. Λ+
c Hadronic decays (preliminary)

Hadronic Λ+
c decays rates are key probes to understand b-flavor meson and baryon decays. Ex-

perimentally, most of the branching fractions of the Λ+
c are measured referring to the pK−π+ mode.

However, PDG has made a model-dependent determination of the absolute B(Λ+
c → pK−π+) =

(5.0±1.3)% with large uncertainty [9]. Recently, Belle reports a model-independent measurement
of B(Λ+

c → pK−π+) = (6.84±0.24+0.21
−0.27)%, which improve the precision by a factor of 5.

Using the double-tag technique, we measure the absolute branching fractions for twelve Cabbibo-
favored hadronic Λ+

c decay modes. The ST and DT yields are obtained by fitting the MBC dis-
tributions of the Λc candidates. We perform a least square fit, which considers statistical and
systematic correlations among different hadronic modes, to obtain the branching fractions of the
twelve Λ+

c decay modes globally. Table 2 lists the resultant ST yields and DT yields, as well as
the fitted branching fractions of Λ+

c , where the uncertainties are statistical only. Our result on
B(Λ+

c → pK−π+) is consistent with that in PDG, but lower than Belle’s with a significance of
about 2σ . For the branching fractions of the other modes, the precisions of our measurement are
significantly improved comparing to the world average values in PDG.

6. Λ+
c → Λe+νe (preliminary)

The Λ+
c → Λe+νe decay provide a good test on non-perturbation theoretical models and cali-

brate the calculations of lattice quantum chromodynamics (LQCD) in charm baryon sector.
Using the similar strategy in Section 5, we obtain the signal yield by fitting the Umiss dis-

tribution for the candidate events, as shown in Fig. 7. We obtain the number of the signals to
be 103.5± 10.9 after subtracting the number of background. The absolute branching fraction for
Λ+

c →Λe+νe is determined to be B(Λ+
c → Λe+νe) = (3.63±0.38)%, where the error is statistical

only. Our result improves the precision of PDG value more than twofold.

6
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Table 2: ST yields, DT yields, and the measured branching fractions with comparison to PDG values and
Belle measurement. For our results, the uncertainties are statistical only. The branching fractions do not
include any sub decay rates.

Mode ST yield DT yield Measured B (%) PDG B (%) Belle B(%) [10]
pK0

S 1243±37 89±10 1.48±0.08 1.15±0.30
pK−π+ 6308±88 390±21 5.77±0.27 5.0±1.3 6.84±0.24+0.21

−0.27
pK0

S π0 558±33 40±7 1.77±0.12 1.65±0.50
pK0

S π+π− 454±28 29±6 1.43±0.10 1.30±0.35
pK−π+π0 1849±71 148±14 4.25±0.22 3.4±1.0
Λπ+ 706±27 59±8 1.20±0.07 1.07±0.28
Λπ+π0 1497±52 89±11 6.70±0.35 3.6±1.3
Λπ+π−π+ 609±31 53±7 3.67±0.23 2.6±0.7
Σ0π+ 586±32 39±6 1.28±0.08 1.05±0.28
Σ+π0 271±25 20±5 1.18±0.11 1.00±0.34
Σ+π+π− 836±43 56±8 3.58±0.22 3.6±1.0
Σ+ω 157±22 13±3 1.47±0.18 2.7±1.0

/ Nuclear and Particle Physics Proceedings 00 (2015) 1–4 4

pπ−) [2], we get B(Λ+
c → Λe+νe) = (3.63 ± 0.38)%,

where the error is statistical only.
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Figure 3: Mpπ− distribution for the Λ+
c → Λe+νe candidates.
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Figure 4: Fit to the Umiss distribution within Λ signal region. The
(red) solid line shows the total fit and the (blue) dashed line is the
background shape.

4. Summary

To summarize, twelve Cabibbo-favored Λ+
c decay

rates are measured by employing a DT technique, based
on a sample of threshold data at

√
s = 4.599 GeV col-

lected at BESIII. This is the first absolute measurements
of the Λ+

c decay branching fractions at the Λ+
c Λ−c pro-

duction threshold, after Λ+
c was discovered 30 years a-

go. Their comparisons with previous results from the
PDG and Belle are presented in TABLE 2. For the gold-
en mode B(pK−π+), our result is consistent with that in
PDG, but lower than Belle’s with a significance of about
2σ. For the branching fractions of the other modes, the

precisions in this work are improved by factors of 3 ∼ 6
comparing to the world average values in PDG. We
also report the first model-independent measuremen-
t of the absolute branching fraction B(Λ+

c → Λe+νe) =

(3.63± 0.38)%. This work improves the precision more
than twofold, thus providing a stringent test on various
theoretical models.
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