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Standard Model - the theory of everything

Physicists believe that matter — everything created in the universe by the
Big Bang some 14 billion years ago - is made up of 12 fundamental
particles and six force carriers. These make up the Standard Mode/

Atom [+ Nucleus | Nucleus is made of neutrons
| and protons. ..
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™ —— . di W- boson 1983
ese eight particles — found in

cosmic rays - came into existence Gluon 1979
in moments after Big Bang Higgs boson 2012
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Nz: Z ReTr(1—U(x))

x u<v
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|
dP[U] = Ze‘S[U]dU
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@ Four decades of Lattice QCD

1975 1980 1985 1990 1995 2000 2005 2010 2020
] | ] l ] s
1973 QCD* ! ' '
1974 lattice QCD s :

Physics
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PHYSICAL REVIEW D 101, 034020 (2020)
P,=2.3 GeV

u=2 GeV

Unpolarized isovector quark distribution function from lattice QCD:
A systematic analysis of renormalization and matching

UR=3.2 GeV MMHT2014
R=3.

Yu-Sheng Liu,' Jiunn-Wei Chen,™ Yi-Kai Huo,*’ Luchang Jin,*” Maximilian Schlemmer,* Andreas Schiifer,”

Peng Sun,”” Wei Wang,"" Yi-Bo Yang®,'"""" Jian-Hui Zhang,*"* Qi-An Zhang,’ pf:O

A

Kuan Zhang,"™"" and Yong Zhao™"*

(Lattice Parton Collaboration)

and Y.-B. Y. thanks Huey-Wen Lin for the discussion on part
of the simulation setup. The numerical calculation is
supported by the Center for HPC of Shanghai Jiao Tong
University, HPC Cluster of ITP-CAS, Jiangsu Key Lab for
NSLSCS, and Strategic Priority Research Program of
Chinese Academy of Sciences Grant No. XDC01040100.

come [386]; and as shown in Fig. 2.31, several lattice QCD

I;F IEI *&% EE, % _ % %Xﬁﬁm E & :ﬁ [FO P16,64701 (202 1)] :1t]:(l:zf(]l)t;u.t\t[:”(go;m;g;]t1011 of the soft function have been

This opens a path to prediction of
TMD-related quantities using lattice QCD.

[388] PRL125, 192001(2020), 3t & RAIE#
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Hu, et.al., PRD 109, 054507 (2024)
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glueball?

A comparative lattice analysis of SU(2) dark glueballs”

Min-Huan Chu (% %2 %)"?  Jun-Hui Lai (¥i{2#)"" Wei Wang (E4f)"* Jialu Zhang (5K 2<5)’
Qianteng Zhu (A% )"
'INPAC, Key Laboratory for Particle Astrophysics and Cosmology (MOE), Shanghai Key Laboratory for Particle Physics and
Cosmology, School of Physics and Astronomy, Shanghai Jiao Tong University, Shanghai 200240, China
*Yang Yuanging Scientific Computering Center, Tsung-Dao Lee Institute, Shanghai Jiao Tong University, Shanghai 200240, China

'Southern Center for Nuclear-Science Theory (SCNT), Institute of Modern Physics, Chinese Academy of Sciences,
Huizhou 516000, China
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Wei-Chih Huang, et.al, PRD104, 035005 (2021)
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HASYERK: Flow-Based Model
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HASYERE: Flow—Based Model
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HASYERK: Flow-Based Model
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