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Introduction

• The decays of charm baryon provide crucial 
information for the study of both strong and weak 
interactions.

• The hadronic decays of Λ𝒄
+ provide important input 

to b physics, while the semi-leptonic (SL) decays of 
Λ𝑪
+ provide a stringent test on non-perturbative 

theoretical models.



The production of Λ𝒄
+

• Born cross section of 𝑒+𝑒− → Λ𝒄
+ഥΛ𝒄

− reaction is measured at four 
CM energies: 𝑠= 4574.5, 4580.0, 4590.0 and 4599.5 MeV.

• At each CM energy, ten Cabibbo-favored hadronic decay modes  
as well as the ten corresponding charge-conjugate modes are 
independently reconstructed.

• Each mode will produce one measurement of the Born cross 
section and the total cross section is obtained from weighted 
average over the 20 individual measurements



The production of Λ𝒄
+



The production of Λ𝒄
+

• The data fulfilling all selection criteria are divided into ten bins in 
cos𝜃Λ𝒄+ . In each cos𝜃Λ𝒄+ bin, the total yield is obtained by 

summing yields of all the ten tagged modes.

• The total yields of Λ𝒄
+

and ഥΛ𝒄
− are combined 

bin-by-bin and the 
shape function 
𝑓 𝜃 ∝ (1 +
𝛼Λ𝑐𝑐𝑜𝑠

2𝜃) is fitted to 
the combined data.



Λ𝒄
+ hadronic decay

• To identify the Λ𝒄
+ഥΛ𝒄

− signal candidates, we firstly reconstruct one 
baryon (called single tag (ST)) through the signal states of any of 
the singly tagged modes.

• Then we define double-tag (DT) events as those where the 
partner Λ𝒄

+ recoiling against the ഥΛ𝒄
− is reconstructed in one of the 

signal modes.

• The ratio of the DT yield and 
ST yield provides an absolute 
measurement of the BF.



Λ𝒄
+ semi-leptonic decay

• Using the similar strategy in hadronic decay measurements, we 
select the data sample of ഥΛ𝒄

− baryons by reconstructing 
exclusive hadronic decays.

• The ST ഥΛ𝒄
− are reconstructed using eleven hadronic decay modes.

• The signal candidates for Λ𝒄
+ → Λ𝒍+υ𝒍 are selected from the 

remaining tracks recoiling against the ST ഥΛ𝒄
− candidates. As the 

neutrino is missing, we employ a kinematic variable

Emiss and pmiss are the missing energy and momentum



Λ𝒄
+ semi-leptonic decay

• The absolute BF for Λ𝒄
+ → Λ𝒆+υ𝒆is determined by



• Question from Ryuta: In the Figure 1, there are 4 red points from 
BESIII data, and the point at 4574.5 (most left one) shows bigger 
uncertainty in X-axis (sqrt(s)) direction, compared with the 
center two (4580.0, 4590.0) though the luminosity is much 
higher. Is there any specific reason for that ?

• Actually, I agree with Ryuta
because higher luminosity 
will result in be lower 
uncertainty, but the most 
left and right points have 
the highest uncertainty



• Question from Xin: On page 5, it says “For signal events, Umiss is 
expected to peak around zero.” Could you explain why?


