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Trace anomaly 
Gluon contribution

The gluon contribution 

to the hadron mass .  

•  is around 800 MeV in 
the chiral limit .

•  will be less than 100 
MeV in the chiral limit .

They are exact what QCD 
predict.
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AMFlow  
for Lattice PT

4/17: AMFlow 马滟青

• Based on the idea of AMFlow, it is possible to 
obtain the Lattice PT beyond 1-loop level.


• It is essential to verify the factorization theorems 
under the lattice regularization.



1+1 dimension QCD with large  Nc

• Kinds of the features which would be similar to the 4D 
case but not exactly the same;


• Confinement and “almost” spontaneously break the 
chiral symmetry (in the weak coupling limit); 


• Should be valuable to implement it with lattice field 
theory.

4/20: 1+1D QCD 莫哲⽂&胡思危



Tetraquark and/or hadronic molecule? 

• QCD would alway 
prefer to bind the 
closer objects first;


• Such a case provides 
a lower energy level.


• How to say more 
about the intrinsic 
structure of those 
particles?

4/26: Hadronic molecules 郭奉坤



Compositeness critica 

• Compositeness criteria provides some suggestions on whether the state is elementary 
or not. 


• Deuteron as  bound state gives ;


• Most of the Tetraquark/Pentquark states correspond relatively small .

pn Z ≪ 1

Z

4/26: Hadronic molecules 郭奉坤



QCD sum rule 

• QCD sum rule introduces 
modeling on the quark 
propagator, and 
decompose the hadron 
correlator into the 
contributions from ground 
state pole and continuous 
spectrum.


• And has different criteria 
for Tetraquark/Pentquark 
states.

4/18: 用QCD求和规则研究多夸克态的质量与衰变 王志刚
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Hamiltonian effective field theory 

• Can obtain the valence/sea quark mass dependences 
trough lattice QCD


• Would be able to verify whether  and the other states 
is four quark state or not.

ρ

4/25: 哈密顿有效场论研究格点能谱 吴佳俊



light scalar meson form factor 

•  form factor has been 
available (arXiv 2303.12927);


• Form factor of  and  will be 
available in a few years based on 

 GeV data of BESIII.


• Any more information on these Tetraquark-
like states can be extracted?

D+
s → f0(980)e+νe

a0(980) f0(500)

20 fb−1@3.773

4/27: Study of light scalar mesons via semileptonic D decays at BESIII 张书磊



★多种离散化⽅案的全标度研究
๏ 在0.03 fm到0.2 fm之间，三种离散化⽅案共19种格距上对紫外发散的系统研究；
๏ 确保重整化完整消除紫外发散后，各种离散化⽅案具有⼀致的连续极限；

K. Zhang. et.al., LPC, PRL129(2022)082002K. Zhang. et.al., QCD, PRD104(2021)074501χ
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F. He. et.al., QCD, PRD106(2022)114506χ
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Non-perturbative renormalization 
of Lattice QCD



Low energy QCD under Landau gauge 4/21: DSE 秦思学 & 陈晨 &常雷



Dyson-Schwinger Equations 

• Could predict kinds of the hadron spectrum 
and structure with a few additional parameters;


• Kinds of systematic uncertainties require 
further efforts.

• Gauge invariant check 
through the  dependence;


• Verification from Lattice on 
the quark-gluon magnetic 
vertex

ξ

4/21: DSE 秦思学 & 陈晨 &常雷



Functional renormalization group 
with four quark vertices

• A strong 4-quark 
interaction can 
also generate 
dynamical quark 
mass;


• The low energy 
prediction is still 
different from the 
current lattice 
result, and then 
requires further 
improvements.

4/24: 泛函重整化群及其在非微扰QCD中的应用 付伟杰 



Four quark vertices 
from Lattice QCD

• ;


• ;


• ;


• Direct lattice calculation at low energy 
scale is doable, and can provide more 
information on the effective interaction 
between quarks.   

p + q + r + s = 0

p2 = q2 = r2 = s2 = 3k2

(p + q)2 = (p + r)2 = (p + s)2 = 4k2

p = {k, k, k,0} q = {−k, k, − k,0}

r = {−k, − k, k,0} s = {k, − k, − k,0}
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Configurations in China： 
Towards the FLAG criteria

mud(a → 0, L → ∞) = 3.38(8)(?) MeV
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Configurations in China： 
Application at finite temperature

• , Physical pion mass ensemble at 
;


• Overlap valence fermion and Clover fermion sea.

Nf = 2 + 1, T = 234 MeV
a = 0.105 fm

X. Meng, et.al, QCD 
&CLQCD, in preparation
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