
6th workshop on the XYZ particles                                               2020.01.13

Study on 𝛺𝑐
0 States Decaying to 𝛯𝑐

+𝐾− in 𝑝𝑝

collisions at 𝑠 = 7 and 13 TeV

Reporter： Hongge Xu（徐鸿鸽）

Supervisor：Gang Chen（陈刚）

Dikai Li    （李迪开）

China University of Geosciences (Wuhan) 



Outline

Introduction

Observation of New 𝜴𝒄
𝟎 States

PACIAE and DCPC Model

Study on  𝜴𝒄
𝟎 States Decaying to 𝜩𝒄

+𝑲−

6th workshop on the XYZ particles                                                                                            1



Introduction

Phys. Lett. 8 (1964) 214-215

8419/TH.412

21/ February 1964

6th workshop on the XYZ particles                                                                                            2



Introduction

The Categorizations of hadrons:
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Observation of new 𝜴𝒄
𝟎 states
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Distribution of the reconstructed invariant 

mass 𝑚(Ξ𝑐
+𝐾−)for all candidates passing 

the likelihood ratio selection

Observation of new 𝜴𝒄
𝟎 states

The Distribution of the reconstructed invariant mass 

𝑚 𝑝𝐾−π+ for all candidates in the inclusive  Ξ𝑐
+

sample passing the likelihood ratio selection.
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Observation of new 𝜴𝒄
𝟎 states

Results of the fit to 𝑚 𝛯𝑐
+𝐾− for the mass, width, yield, and 

significance for each resonance.
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parton and hadron cascade model

p

p

PACIAE 2.0a :The

structure of dynamics in 

nucleon-nucleon collision.

Hadron rescattering: 

𝜋, 𝐾, 𝑝, 𝑛, 𝜌 𝑤 , Δ, Λ, Σ, Ξ, Ω,
𝐽/Ψ and their antiparticles.
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Dynamically constrained phase space coalescence model

As the uncertainty principle Δ՜q Δ՜p ≥ h3,

we can estimate the yield of a single particle by 𝑌1 = න

𝐻≤𝐸

d՜q d՜p

h3
.

Similarly, for the yield of  N particles cluster 𝑌𝑁 = න. . . න

𝐻≤𝐸

d q1 dp1 . . . d q𝑁 d p𝑁
h3𝑁

.

Equation  must satisfy these

constraint conditions:

𝑚0 − Δ𝑚 ≤ 𝑚𝑖𝑛𝑣 ≤ 𝑚0 + Δ𝑚;

𝑞𝑖𝑗 ≤ 𝐷0, 𝑖 ≠ 𝑗; 𝑖, 𝑗 = 1,2. . . 𝑁 ;

𝑚𝑖𝑛𝑣 = ෍

𝑖=1

𝑁
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2

− ෍
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𝑁
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Study on Ωc(𝑋)
0 States Decaying to 𝛯𝑐

+𝐾−

Determine the appropriate parameter to simulate the pp collision by PACIAE 

model:
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The yield of 𝛯𝑐
+ and 𝐾− computed by PACIAE in mid-rapidity pp collisions at 𝑠 = 7 TeV

The value of five important and specifical parameter in  PACIAE modle



Study on Ωc(𝑋)
0 States Decaying to 𝛯𝑐

+𝐾−
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The yield of Ξ𝑐
+ 𝐾− bound states(Ωc(𝑋)

0states) in the

DCPC model can be calculated by

𝑌Ωc(𝑋)0 = න
𝐻≤𝐸

𝑑𝑞1𝑑𝑃1𝑑𝑞2𝑑𝑃2
ℎ6

𝛿12

With 𝛿12 = 𝑓 𝑥 =

1, 𝑖𝑓 1≡Ξ𝑐
+, 2≡𝐾−

𝑚Ωc(𝑋)0
−Δ𝑚≤𝑚𝑖𝑛𝑣≤𝑚Ωc(𝑋)0

+Δ𝑚,

𝑞12 ≤ 𝐷0,

0, otherwise



Study on Ωc(𝑋)
0 States Decaying to 𝛯𝑐

+𝐾−

Distribution of the yields of the four narrow excited resonant 𝛺𝑐
0 states increase 

linearly with  Δ𝑚 , in 𝑝𝑝 collision at 𝑠 = 7 and 13 TeV
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Study on Ωc(𝑋)
0 States Decaying to 𝛯𝑐

+𝐾−
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The yields of four new resonant  𝛺𝑐
0 states varies with Δ𝑚 from 0.4 MeV to 100 

MeV in 𝑝𝑝 collision at 𝑠 = 7 and 13 TeV



Study on Ωc(𝑋)
0 States Decaying to 𝛯𝑐

+𝐾−

6th workshop on the XYZ particles                                                                                            13

Tab II.  The value of the  four Ωc(𝑋)
0 states in 

𝑝𝑝 collision at 𝑠 = 7 and 13 TeV using 

PACIE and DCPC model, amusing Δ𝑚 = Γ/2.

Tab I. The value of the four new 

excited resonantΩc(𝑋)
0states in 𝑝𝑝

collision form LHCb collaboration.



Study on Ωc(𝑋)
0 States Decaying to 𝛯𝑐

+𝐾−
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Transverse momentum distributions of the four excited resonant 𝛺𝑐
0 states



Study on Ωc(𝑋)
0 States Decaying to 𝛯𝑐

+𝐾−
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Rapidity distribution of the four resonant 𝛺𝑐
0 states



Summary

Generate the pp collision  at 𝑠 = 7 and 13 TeV by PACIAE generator and study 

the Ωc(𝑋)
0 during 𝛺𝑐

0 ՜ 𝛯𝑐
+𝐾− decay channel by DCPC.

The yield per event of different Ωc(𝑋)
0states are increase linearly with the Δ𝑚, 

and the yield at 𝑠 = 7 TeV is bigger than it at 𝑠 = 13 TeV .

The Transverse momentum distributions  or rapidity distribution of four different 

excited Ωc(𝑋)
0states in pp collision at 𝑠 = 7 and 13 TeV are similar.

We  are studying the pentaquarks and tetraquarks by PACIAE+DCPC model.
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Thanks for your attention!
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