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◎ Advantages:

- Clean environment with no additional hadrons

- Straightforward absolute BFs measurement
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 A good test to non-perturbative model and 

LQCD calculations. (c→sℓ+𝛎ℓ)

 Double tag, Umiss = Emiss − c|pmiss|

Λc
+ → Λe+νe

Λc
+ → Λμ+νμ
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Semi-leptonic decays

PRL. 115, 221805

◎B(Λc
+ → Λe+νe)= 3.63±0.38±0.20) %

◎B(Λc
+ → Λμ+νμ)= 3.49±0.46±0.27 %

◎B(Λc
+ → Λμ+νμ) /B(Λc

+ → Λe+νe) =(0.96±0.16±0.04)%

◎The first absolute BFs measurements

◎The ratio is compatible with unity, and helpful to 

understand semi-leptonic decay mechanism

Summary

◎A large data set may provide a unique opportu-

nity to improve our knowledge on Λc
+ decays.

◎PWA analysis on Cabbibo-favored decays and 

studies of the modes involving the neutron.

◎More semi-leptonic modes like Λc
+ → pK−e+νe

can be studied at BESIII.

◎Measurements of the weak decay asymmetry 

parameters of Λc
+.

More potentials

• For the first time, BESIII is able to precisely study

Λc
+ at threshold, and

 A good test to non-perturbative model and LQCD 

calculation. (𝑐→𝑠ℓ+𝒱ℓ)

 Double tag, Umiss = Emiss − |pmiss|
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𝚲𝐜
+ → 𝚲𝐞+𝛎𝐞

𝚲𝐜
+ → 𝚲𝛍+𝛎𝛍

several great results 

have published. 

Cabibbo-Favor Hadronic decays

Single tag (ST) data 

◎The precision of absolute BFs are improved significantly

◎BF for Λc
+ → pK−π+ is consistent with PDG value, but lower than 

Belle’s value [2] with a significance of about 2σ

◎ Improved absolute BF of pK−π+ is key to calibrate other decays

Double tag (DT) data  

Ni+
ST = NΛc

+ Λc
−Biεi+

ST

Ni+
DT = NΛc

+ Λc
−BiBjεi+j−

DT

B =
Nsig

Ntag ×  εsig εtag,sig
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 A least square global fit [4] to twelve modes simultaneously

 A precise test on the isospin symmetry and final state interaction

 Double tag, two-dimensional unbinned simultaneous fit

◎Preliminary result: B(Λc
+ → nKS

0π+)= (1.820.230.11)%

◎First observation of Λc
+ decay with final states involving the neutron

𝚲𝐜
+ → 𝐧𝐊𝐒

𝟎𝛑+
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 Singly Cabbibo-suppressed decays, shed light on dynamics of Λc
+ decays 

 Λc
+ → pϕ is particular interest because of only internal W-emission diagram

 Single tag, relative BFs to the CF decay Λc
+ → pK−π+

 Two-dimensional unbin-

ned simultaneous fit

to Λc
+ → pK+K− mode   

𝚲𝐜
+ → 𝐩𝚱+𝚱−/𝐩𝛑+𝛑−

𝚲𝐜
+ → 𝐩𝛑+𝛑− 𝚲𝐜

+ → 𝐩𝐊+𝐊−

◎First observation of the SCS decay of Λc
+ → pπ+π−

◎The measurements of Λc
+ → pϕ and Λc

+ → pK+K− decays are consistent 

with Belle’s results [4]
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Analysis technique

• Single tag side: 

-Tag the charmed baryon flavor via

hadronic decays with large branching 

fractions (BFs)

• Signal side: 

-Hadronic decays

-(Semi-)leptonic decays 

• Beam-constraint mass: MBC ≡ Ebeam
2 − |pΛc

+|2

• Energy difference: ΔE = EΛc
+ − Ebeam

• Charge conjugation is always implied in the work 

The importance of 𝚲𝐜
+

• Since the first discovery of Λc
+ in 1979, progress of charmed baryons is 

relatively slow compared to charmed meson.

• The lightest charmed baryon, is the cornerstone of charmed baryons 

spectroscopy.

• Λc
+ decays receive sizable non-factorizable contributions from W-emission

and W-exchange diagrams.

• Provides essential input for studying b-flavored baryon decays involving a Λc

in the final state.

• Provides an ideal laboratory to understand 

the interplay of the weak and strong 

interaction, and is complementary to 

charmed mesons.

2004: start BEPCII construction

2008: test run of BEPCII

2009-now: BESIII data taking

Beam energy: 1.0-2.3GeV

Design Luminosity:

1 × 1033cm−2s−1@ s=3.770GeV

(achieved in April, 2016)

Beijing electron positron collider BEPCII

Storage ring

BESIII 

detector

e+

e−

Linac

BSRF

BESIII experiment at BEPCII

◎Data samples:

taken at s = 4.6 GeV with an integral luminosity of 567 pb−1 [1]

◎ Advantages:

- Clean environment with no additional hadron

- Straightforward absolute BFs measurements


