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X(4140）

• LHCb2021:
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X(4140) width reported by LHCb is substantially larger than previously determined

EWang,EPJC80(2020)626



Search for X(4140) in BESIII
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X(4140): 𝝌𝒄𝟏(𝟑𝑷) or tetraquark
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•ZGWang, Eur.Phys.J.C 79 (2019) 1, 72

•Tetraquark, JingWu, Phys.Rev.D 94 (2016) 094031

•𝐷𝑠
∗𝐷𝑠 𝑐𝑢𝑠𝑝 𝑒𝑓𝑓𝑒𝑐𝑡, 𝑋𝐻𝐿𝑖𝑢, Phys.Lett.B 766 (2017) 117

•Diquark-antidiquark, Turkan, Nucl.Phys.A 985 (2019) 38

•HXChen, Eur.Phys.J.C 77 (2017)160

•80 ± 29𝑀𝑒𝑉,Agaev,Phys.Rev.D 95 (2017)114003



LHCb 𝑱/𝝍𝝓: 2021 & 2017
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X(4150) & X(4160)

• X(4150):

• X(4160) 

8



𝐷𝑠
∗ഥ𝐷𝑠

∗molecule

• Vector-vector exchange within local hidden gauge approach
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𝐷𝑠
∗ഥ𝐷𝑠

∗molecule

• Vector-vector exchange within local hidden gauge approach
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𝐷𝑠
∗ഥ𝐷𝑠

∗molecule, X(4160)
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The reaction of 
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B J K − −→

Internal conversionExternal emission

◼ The internal conversion is suppressed by 

color factors with respect to the external 

emission.

◼ The mechanism with the J/ψϕ intermediate 

state instead of 𝐷𝑠
∗ഥ𝐷𝑠

∗ would involve the extra 

factor  gJ/ψϕ /g
𝐷𝑠∗ ҧ𝐷𝑠

∗
, and can be safely 

neglected.



The reaction of 
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B J K − −→

The X(4160) is JPC=2++ state with L=0 in 𝐷𝑠
∗ഥ𝐷𝑠

∗.

We need a D-wave in the K- to match the  angular 

momentum in the reaction.



The reaction of 
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B J K − −→

For the mass distribution of J/ψϕ

For the mass distribution of 𝐷𝑠
∗ഥ𝐷𝑠

∗



The contribution of X(4160)

• G is the loop function, with the cut off method,

• The transition amplitudes are,
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The contribution of X(4140)

• Since X(4140) is 1++,  the kaon should be in P-wave, and the 
operator for P-wave is,
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The substitution:



Results

• We fit the data from threshold up to about 4250 MeV.

• 13 data, chi^2/dof=15.3/(13-3)
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Results
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𝐞+𝐞− → 𝜸𝑱/𝝍𝝓
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𝐞+𝐞− → 𝜸𝑱/𝝍𝝓
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The mechanism for 𝑫𝒔
∗ഥ𝑫𝒔

∗ production

21



Results

22



𝚲𝒃 → 𝑱/𝝍𝚲𝝓

• First observed by CMS PLB802, 135203(2020)

• 𝑱/𝝍𝝓 final state interaction, X(4140) &X(4160)

• 𝚲𝝓 final state interactions,  no information about 𝚲∗

• 𝑱/𝝍𝚲 final state interaction, 𝑷𝒄𝒔
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The mechanism
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Results
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Summary 

• The width of X(4140) is important.

• With a narrow X(4140) and the 𝑫𝒔
∗ഥ𝑫𝒔

∗ molecular state X(4160), 
we can provide an good explanation of the LHCb2017 
measurements for 𝑩+ → 𝑱/𝝍𝝓𝑲+.

• Our model is also compatible with the BESIII 
measurements about 𝒆+𝒆− → 𝜸𝑱/𝝍𝝓.

• The process 𝚲𝒃 → 𝑱/𝝍𝚲𝝓 can be used to learn X(4140), 
X(4160), and the newly observed Pcs.
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Thanks for your 
attention!
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