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LHCb Experiment Why we Search for Doubly Charmed Baryon 𝛯!!

Theoretical Predictions for 𝑚(𝛯!!)

Future Plan

𝛯!! 	Production in pp	Collision

Schematic Feynman diagrams of the gluon-gluon fusion subprocess for the hadronic production of 𝛯!! baryons

 Typical Feynman diagrams of the gluon-charm scattering subprocess for the hadronic production of 𝛯!!	baryons

 Typical Feynman diagrams of the charm-charm scattering subprocess for the hadronic production of 𝛯!!	baryons

Measurement of 𝛯!!""

 Invariant mass distribution of (a) 𝛬!"𝐾#𝜋"𝜋" ,
 (b) 𝛯!"𝜋"	candidates with fit projections overlaid.

𝑚( 𝛯!!"") = 3621.55 ± 0.23 stat ± 0.30 syst MeV/𝑐$

(a)

Cross section of 𝛯!!"" in LHCb experiment
measured by 𝛯!!"" → 𝛬!" 𝐾#𝜋"𝜋" decay
mode：

𝛯!!" Search, Present status

Multivariate Analysis

How to Search 𝛯!!"

𝛯##$ → 𝐷$𝑝𝐾%
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• Optimized for high-energy production of b- 

and c-hadrons, predominantly produced in 

the same forward or backward cone:

• Single-arm spectrometer.

• Forward angular coverage: 15	mrad	to 

300	(250)	mrad	in the bending (non-

bending) plane. The 𝐽" = #
$

%
 (left) 𝐽" = &

$

%
 (right) flavour SU(4) ground-state charmed baryons.

Mass

Cross Section

Background-subtracted decay-time distribution of 
selected 𝛯!!"" → 𝛬!" 𝐾#𝜋"𝜋" candidates.

𝜏( 𝛯!!"") = 0.256#%.%$$"%.%$' stat ± 0.014 syst ps

Lifetime
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 A summary of heavy-flavor baryon masses from Lattice QCD calculations.

Event Selection Strategy

Prediction of 𝛯!!" Lifetime
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• A ML method: exploiting correlation between input variables

• Get a better signal-to-background separation.
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Hadron Decuplets

• Doubly charmed baryons resemble 

hydrogen-like atoms.

• Simplify calculations and allow 

predictions about their characteristics.

• Dacay	rate ∝ Invariant	amplitude!

• 𝜏 = "
#

      à   Width of invariant mass distribution.
influence

𝜏( 𝛯##$$) 𝜏( 𝛯##$ ) ≈
1
3
𝜏( 𝛯##$$)Pauli interference effect & W-exchange effect

• General feature of b, c

• 𝑃( , 𝐼𝑃, decay	length	…

• PID information

• Search for 𝛯##$  → 𝛬#$𝐾%𝜋$.

• A bump around its isospin partner, 𝛯##$ ,	

with a local significance 3𝜎

• Upper limit on production ratio R(𝛯##$$)	

varies strongly with 𝛯##$  mass and 

lifetime, ranging from 2.0×10%) for 

40 fs to 0.5×10%) for 160 fs.
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𝛯!!" Selection
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Data in Run 3 & 
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