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Λ0
b → J/ψpK−

LHCb Discovery
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Du et al., arXiv:2102.07159  

A Recent Molecular Model

We will revisit this shortly.4



A Look at the Data (LHCb cos weighted)
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A Look at the Data (LHCb cos weighted)

ΣD
Σ*D

ΣD*
Σ*D*
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A Look at the Data (LHCb cos weighted)

ΛD Λ′ DΛD* Λ′ D*
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A Look at the Data (JLab)

Hiller Blin et al. arXiv:1606.08912 

Ali et al, arXiv:1905.10811 

Bf(Pc(4312) → J/ψp) < 4.6 % (90 % C . L.)
Bf(Pc(4440) → J/ψp) < 2.3 % (90 % C . L.)
Bf(Pc(4457) → J/ψp) < 3.8 % (90 % C . L.)
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Sylvester Joosten, GHP21  J/𝜓-007

A Look at the Data (JLab J𝜓-007)
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https://cds.cern.ch/record/2712057/files/10.11588_heidok.00027350.pdf

http://cds.cern.ch/record/2640677

A Look at the Data (𝛬D modes)
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Piucci reports Pc fit fraction upper limits  in Λb → ΛcDK

A Look at the Data (𝛬D modes)
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A Look at the Data (𝛬D modes)

Combine with measurements of 

and branching fractions

Bf(Λb → J/ψpK) = 3.2(5) ⋅ 10−4

Bf(Λb → DΛcK) = 1.5 ⋅ 10−3

to obtain upper limits 

Bf(Pc → ΛcD) ≲

6.3, (4312)
2.5, (4440; 1/2−)
1.9, (4440; 3/2−)
4.0, (4457; 1/2−)
7.1, (4457; 3/2−)

⋅ Bf(Pc → J/ψp)
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Du et al., arXiv:2102.07159  

?

A Recent Molecular Model (ii)

(i)  3 extraneous resonances?

(iii) restricted fit range/LD?
(ii) artificial production

(iv) 4440 𝛬D branching fraction?
(v)  extreme background model:
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A Production/ Rescattering Model for Pentaquarks
T.J. Burns and E.S. Swanson; writing now
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A Production/ Rescattering Model for Pentaquarks
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A Production/ Rescattering Model for Pentaquarks

3P0
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A Production/ Rescattering Model for Pentaquarks

electroweak
3P0
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A Production/ Rescattering Model for Pentaquarks

electroweak
3P0

final state interactions
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A Production/ Rescattering Model for Pentaquarks

electroweak
3P0

final state interactions
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A Production/ Rescattering Model for Pentaquarks

(v)  branching fractions are controlled by D & E J/ψN

(ii)  predictions possibleηcN

(vi) 4412 ( ) :  has zero coupling 1/2− ΛcD

(i) employs the preferred production mechanism

(iv) fitting the full energy range constrains the model

(ix)  and   resonances are eliminated by -Cb1/2− 3/2− Σ*c D*

(vii) 4440 ( ) :  has D-wave coupling 3/2− ΛcD

(viii) 4457 (  ) : cusp(s) explanation1/2±

(iii) other decay mode predictions possible

(x) shoulder and 4450 hump is due to      
interactions + threshold cusp

1/2− ΣcD − ΣcD*
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A Production/ Rescattering Model for Pentaquarks
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J/ψN → open charm

ηcN → open charm

A Production/ Rescattering Model for Pentaquarks

Λb → ηcpK
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A Production/ Rescattering Model for Pentaquarks

γN → J/ψN
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A Production/ Rescattering Model for Pentaquarks

γN → DΛc
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A Production/ Rescattering Model for Pentaquarks

γN → D*Λc
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A Production/ Rescattering Model for Pentaquarks

fit with no 1/2+
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Conclusions & Observations
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 Data exclude many models.

 Good fits obtained by insufficiently constrained models 
should not be taken as evidence in favour of the model 
assumptions.

 “Triangles” explain ‘kinks’ at ,  and possibly the 
4457 peak ( ).

 Weakly bound  resonances are required:        

ΛcD Λ′ cD*
Λ′ cD

Σ(*)
c D(*)

• 4312 ( , 1/2-)  
• 4380 ( , 3/2-)
• 4440 ( , 3/2-)
• 4457(1/2-  threshold cusp / 1/2+ triangle)

ΣcD
Σ*c D
ΣcD*

ΣcD*
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~thank you~
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