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Production of Exotic States in Electron-positron Collisions Based on a 

Transport and Coalescence Model
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✓ The PACIAE Model (after hadron rescattering)

can reproduce the experimental data well

✓ The average relative momentum between 𝑫 and

ഥ𝑫∗ is large, due to their back-to-back motion

✓ The yield of 𝑿(𝟑𝟖𝟕𝟐) as hadronic molecules is

of the order of 𝟏𝟎−𝟔~𝟏𝟎−𝟕 , consistent

with experimental non-observation of direct

production

Funding:
Channel 𝐃+ + 𝐃∗− → 𝐗(𝟑𝟖𝟕𝟐)
Yield 2.29E-06

Channel 𝐃𝟎 + ഥ𝐃∗𝟎 → 𝐗(𝟑𝟖𝟕𝟐)
Yield 7.53E-07

What are exotic hadrons?

A unique probe to characterize the effect in 
Quantum Chromodynamics(QCD).

How exotic hadrons are produced?

Hadronization(npQCD)
𝑋(3872)

𝜓(2𝑆)
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𝒆− 𝒆+
𝜸 ∗ /𝒁 𝟎

𝑫𝟎

ഥ𝑫∗𝟎𝑫∗−

𝑫+
𝒐𝒓 ?

In 2003, 𝑿(𝟑𝟖𝟕𝟐) was first 
observed by the Belle Exp.
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𝑓 𝒙1, 𝒑1, ⋯ , 𝒙𝑛, 𝒑𝑛 𝜌𝐶
𝑊 𝒓1, 𝒒1, ⋯ , 𝒓𝑛−1, 𝒒𝑛−1
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𝜌𝐶
Wigner

(𝒓, 𝒒) = න𝜙 𝒓 +
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