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 Λc+->nKS0π+12 modes

 Λc->Λev  Λc->Λμv
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A short introduction to Λc: 
the lightest charmed baryon 

Mass and life time are well measured. Quantum numbers are not 
well measured, but no body doubt the current values.

Decay asymmetry parameters are measured in a few decay 
channels; 

 CP violation is searched, no hope to find (exclude) it with current 
data sample

PDG 2014

No absolute branching fraction 
measurement until Belle’s publication. 
Measurement with high precision is 
reachable with BESIII data sample. 3



Λc studies at BESIII
Pair production near the threshold, and no additional hadrons accompanying are produced:

CMS(GeV) 4.575 4.58 4.59 4.6

Lum.(pb-1) 48 9 8 568
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Cross section measurement near the production threshold: understand the 
strong interaction near threshold

Decay branching fraction measurement: processes with branching fraction at 
~1% level or above can be reached; results are important to test the effective 

models based on QCD

Decay asymmetry parameters measurement: BESIII can improve the precision a 
little bit when comparing with current value

Spin and parity measurement: can pin them down with BESIII data



Beam energy: 1-2.3 GeV, symmetric electron-positron collider.



Λc branching fraction 
measurement method at BESIII
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6 Background is high. 



Measurement of the absolute hadronic 
branching fractions of the Λc baryon

Phys. Rev. Lett. 116, 052001

Analysis method: 
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Single tag fit plots

Advantage: some systematic 
uncertainties canceled out

MC⊗Gauss+Argus
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Double tag fit plots 

MC⊗Gauss+Argus

Number of events from fitting data and 
the efficiency from MC:

The ΔE  requirement is set to less 
than about 3 times of the resolution.
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Systematic uncertainties from tracking, 
PID, intermediate resonances tagging 
efficiency are estimated by control sample; 
reweighing factors for the 12 modes are 
changed within statistical uncertainty to 
estimate the signal model uncertainty; 

A least-squares fitter, which considers the 
statistical and systematic correlations 
among the different hadronic modes, is 
used to obtain the branching fraction 
results:

Short summary: 
12 Cabibbo-favored decays rates are measured; for the pKπ mode, BESIII result is 
lower than the Belle result with a significance of about 2 σ; for the others modes, 
the precisions are improved by factors of 3-6 compared to the world averaged 
values.



Observation of Λc+->nKS0π+

Analysis method:
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preliminary
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Same as previous analysis, 
e x c e p t f o r t h e n e u t r o n 
reconstruction is not required, 
but using the missing mass 
information to select the signal 
process. The reason is that the 
neutron reconstruction is very 
hard.  

single tag fit: 14415+/-159
MC simulation: (58.88+/-0.28)%

Double tag fit: next slide



 BESIII preliminary

Fit to M2miss and Mπ+π- spectra in 
 (a,b) Λc− signal region and (a’,b’)  

Λc− sideband region simultaneously. 

First observation of ΛC
+ decays to final states involved with neutron. 

B[Λc
+!nKS

0π+]=(1.82±0.23±0.11)%
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Double tag fit plots 

Signal: double Gaussian with 
parameters fixed to MC simulation;
The  Λc  background: constant 
function in   Mπ+π- and  double 
Gaussian in M2

miss;
The   non-Λc decay background: 2nd 
order polynomial in M2

miss and  
Gaussian + 2nd order polynomial in 
Mπ+π-.

Short summary:
Λc bkg:



Measurement of the absolute 
branching fraction for Λc

+->Λl+ν 
Analysis method:

BESIII preliminary

Phys. Rev. Lett. 115, 221805
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Same as previous analysis, 
except Umiss is used rather that 
missing mass, as the neutrino is 
almost massless:

Λc
+!Λe+νe

Λc
+!Λμ+νμThe background  component is 

different between electron mode 
and muon mode, as a pion is 

easier to fake as a muon than as 
an electron. The background is 

estimated based on MC simulation.



BESIII preliminary
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Λc
+!Λe+νe

Λc
+!Λμ+νμ

Double tag fit plots 
Signal function: a Gaussian to model the 
core of Umiss and two power law tails to 

account for the ISR and FSR effect:
103+/-10.9

78.7+/-10.5

Obvious background from Λ
c
+!Λπ+π0

B[Λc
+!Λe+νe]=(3.63±0.38±0.20)%

B[Λc
+!Λµ+νµ]=(3.49±0.46±0.26)%

Γ[Λc
+!Λµ+νµ]/Γ[Λc

+!Λe+νe]= 0.96±0.16±0.04 

Result:

Short summary:

The branching ratios of two semi-leptonic decays are 
measured in the highest precision with BESIII data 



Summary

The branching fractions of Λc for the main hadronic, and semi-
leptonic decay modes have been measured with high precision 
at BESIII;

More results about searching for decay modes with smaller 
branching fraction, cross section measurement, decay 
asymmetry parameters measurement and spin-parity are still 
under collaboration review. 
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THANK YOU !


