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Introduction

The charmed baryon Λc
+ decays eventually into a proton or a neutron, 

each taking about half of the total branching fraction (BF) . However, 
to date no direct measurement of the decay modes involving a 
neutron has been performed.

Precise measurement of the BF for Λc
+ → nKS

0π+provide stringent 
tests on the isospin symmetry in the charmed baryon decays by 
examining the triangle relation.

A comparison to Β(Λc
+ → 𝑝(തk𝜋)0) provides an important test of 

isospin symmetry and final state interactions.



Analysis method 

The data analyzed at 𝑠 =4.599 GeV .

Λc
+ഥΛ𝑐

−are produced in pairs and no additional hadron is kinematically allowed .

First, select a data sample of ഥΛ𝑐
−baryons by reconstructing exclusive hadronic 

decays, called the single tag (ST) sample.

 Then, search for Λc
+ → nKS

0π+ in the system recoiling against the ST
ഥΛ𝑐
−baryons, called the double tag (DT) sample. 

The neutron is not detected,  its kinematics is deduced by four-momenta 
conservation.

The absolute BF of Λc
+ → nKS

0π+ is then determined from the probability of 

detecting the process Λc
+ → nKS

0π+ in the ST sample. 

This method provides a clean and straightforward BF measurement independent 
of the total number of Λc

+ഥΛ𝑐
− events produced. 



Singly tagged ഥΛc
−

 The Singly tagged ഥ𝚲𝐜
− are reconstructed by 

തΣ− → ҧ𝑝𝜋0,



Singly tagged ഥΛc
−

The ST  ഥΛc
− signal candidates are identified using

the variable of beam constrained mass ,

where  Ebeam is the beam energy, and           is the momentum of the ഥΛc
− candidate.

 To improve the signal purity, the energy difference 

for each candidate is required to be within approximately ±3𝜎
∆𝐸

around the ∆𝐸
peak, where 𝜎

∆𝐸
is the ∆𝐸 resolution. And         is the reconstructed ഥΛc

−energy.



The yield of each tag mode is obtained from fits
to the Mbc distributions in the signal region.



Search for 𝛬𝑐
+ → 𝑛𝐾𝑆

0𝜋+

Candidates for the decay Λc
+ → nKS

0π+ are selected from the remaining tracks 
recoiling against the ST ഥΛc

− candidates. 

pion reconstruction:

A pion with charge >0 is selected.

KS
0 reconstruction:

1. At least two oppositely charged tracks are reconstructed in recoil side, one 
is assumed as π+ and the other one is assumed as π−; 

2. no |Vxy| cut, no |Vz| cut; 

3. L/σL > 0;



Search for 𝛬𝑐
+ → 𝑛𝐾𝑆

0𝜋+



A two-dimensional 
unbinned maximum 
likelihood fit to  the 

is 
performed.

Fit



Summary

This is the first direct measurement of a Λc
+ decay involving

the neutron in the final state since the discovery of the Λc
+

more than 30 years ago. 

Quoting                            and                       , the amplitudes of the 
above three decay processes satisfy the triangle relation and validate 
the isospin symmetry .

The analysis method used in this work can also be extended to study 
more decay modes involving a neutron.




