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Accomplishments of the projects

l A.1
p Three-body decays

Ø 𝐷𝜋 FSI from 𝐵 → 𝐷𝜋𝜋
Ø Probing structure of 𝐷!"(2460) using
𝐷!" → 𝐷!𝜋#𝜋$

p Triangle singularities
Ø estimate of the 𝑋 3872 𝛾 production
rates via the TS mechanism

Ø analysis of updated BESIII data for the
reactions involving 𝑍%(3900) with TS
contributions

p Threshold cusps
Ø extraction of S-wave 𝑁𝐷 scattering
lengths from Λ& → 𝜋$ 𝑝 𝐷'

Ø mechanism of 𝐽/𝜓𝑝 photoproduction
p …

l A.5
p Quark mass dependence

Ø Analyzing 𝐷𝜋-𝐷𝜂-𝐷! $𝐾 finite volume
energy levels from HadSpec at
unphysical quark mass

p 𝜃-dependence ⇒ QCD axion properties

Ø Δ contribution to the axioproduction
of pion 𝑎𝑁 → 𝜋𝑁

p …

Chinese side + collaborating with German nodes
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𝑫𝝅 FSI in 𝑩 → 𝑫𝝅𝝅

l Lightest 𝐷"∗: 𝐷"∗(2300) in PDG since 2004

p Resonance parameters from fitting to 𝐷𝜋
spectrum using BW

p Two poles in unitarized CHPT

M.-L. Du, FKG, C. Hanhart, B. Kubis, U.-G. Meißner, PRL 126 (2021) 192001 

PDG2023

（𝑀, Γ/2）

Albaladejo et al., PLB 767 (2017) 465;
M.-L. Du et al., PRD 98 (2018) 094018 

p Question
Ø What can be learned from precise LHCb data of 𝐵$ → 𝐷#𝜋$𝜋$?

Belle, PRD 69 (2004) 112002



4

𝑫𝝅 FSI in 𝑩 → 𝑫𝝅𝝅
M.-L. Du, FKG, C. Hanhart, B. Kubis, U.-G. Meißner, PRL 126 (2021) 192001 

Independent analyses of data from
other groups are called for to
change the PDG entry!! 
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𝑫𝒔𝟏 → 𝑫𝒔𝝅#𝝅$
M.-N. Tang, Y.-H. Lin, FKG, C. Hanhart, U.-G. Meißner, CTP 75 (2023) 055203 
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𝑫𝒔𝟏 → 𝑫𝒔𝝅#𝝅$
M.-N. Tang, Y.-H. Lin, FKG, C. Hanhart, U.-G. Meißner, CTP 75 (2023) 055203 

𝜋𝜋 FSI using 
dispersive 
approach 
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𝑫𝒔𝟏 → 𝑫𝒔𝝅#𝝅$
M.-N. Tang, Y.-H. Lin, FKG, C. Hanhart, U.-G. Meißner, CTP 75 (2023) 055203 

l With contact term (consistent 
with zero) fixed from the Belle 
measurement

l Prediction for the bottom
analogue:
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Threshold cusps: 𝑵𝑫 scattering length
S. Sakai, FKG, B. Kubis, PLB 808 (2020) 135623 

Could be Σ% 2800
⇒ 𝐽( = 1/2$

Lutz et al. (2006) Mizutani et al. (2006) García-Recio et al. (2009) Haidenbauer et al. (2011)
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Mechanism of 𝑱/𝝍𝒑 photoproduction
M.-L. Du, V. Baru, FKG, C. Hanhart, U.-G. Meißner, A. Nefediev, I. Strakovsky, EPJC 80 (2020) 1053 

l Open-charm channels easier to be produced than 𝐽/𝜓𝑝; thresholds nearby

Unitarity: 𝐽/𝜓𝑝 → 𝐽/𝜓𝑝 enters 
w/o VMD, but cannot be singled 

out

l Unique feature: cusps at Λ$$𝐷(∗) thresholds

l The same mechanism for 𝐽/𝜓𝑝 → 𝐽/𝜓𝑝 leads to small scattering length; 
need to compare with the scattering length from gluon exchanges (ongoing): 

GlueX, arXiv:2304.03845

Data:  GlueX, PRL 122 (2019) 222001
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𝑫𝝅 energy levels in finite volume

l 𝐷"∗ from lattice

p one bound state pole just below 𝐷𝜋 threshold 
with 𝑀' = 390 MeV

p evolving to a resonance with 𝑀 ≈ 2.2 GeV, Γ ≈
0.4 GeV when 𝑀' = 239 MeV

l K-matrix parametrization of the T-matrix

p the one used by HadSpec

    the second pole present, but badly constrained

HadSpec, JHEP 10 (2016) 011

HadSpec, JHEP 08 (2021) 123

A. Asokan, M.-N. Tang, FKG, C. Hanhart, Y. Kamiya, U.-G. Meißner, arXiv:2212.07856
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𝑫𝝅 energy levels in finite volume

l SU(3) constrained K-matrix

p contact terms in all three irreps

p bare poles in A3 and 6

l Fit to energy levels by HadSpec

A. Asokan, M.-N. Tang, FKG, C. Hanhart, Y. Kamiya, U.-G. Meißner, arXiv:2212.07856

l Existence of the second 
𝐷"∗ pole

p mass consistent with 
the one in UCHPT
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Axioproduction of pion
T. Vonk, F.-K. Guo and U.-G. Meißner, PRD 105 (2022) 054029 

l The pion axioproduction 𝑎𝑁 → 𝜋𝑁 process was proposed to be employed to detect axions

p with naive estimate around the Δ resonance

l However, isospin breaking! The ∆ contribution to the 𝑎𝑁 → 𝜋𝑁 using UCHPT 

p feature: isospin breaking in amplitude ∝ (!)("
(!*("

v.s. normal isospin breaking ∝ (!)("
+#$%

or (!)("
(&

P. Carenza, B. Fore, M. Giannotti, A. Mirizzi, S. Reddy, PRL 126 (2021) 071102 



13

Summary

l Good progress has been made

l Intensive collaborations between the Chinese and German nodes

Thank you for your attention ! 


