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1. BESEIRRAON, = 2 + 1 HBERS (ERRIGE)

FLAG Y #/fE -

E L]
v Ei/]\j‘%ﬂﬁ. a = 0.038 fm 1. FFME: BD=Am,, mPin < 200MeV;
. 2 SR EOSAEE, EOBHE
v EIZEE: m, ~ 140 MeV e i

3. AR FOSAMAE, siEmDin > 4,
4. BTN ESTERRARRRY ;
5. JEIEERY, (MRFE)
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. BmFiEZH%X (hadron spectroscopy)
(—) 3&F-38FEEAIHE = QCDF R

ke

(see R. Briceno et al., Rev. Mod. Phys. 90 (2018) 025001 for a review). N : :
det|F1 (P,E,L) + M(E)| =0 -

E, (L): Eigen-energies of lattice Hamiltonian. M (E): Scattering matrix.

* Interpolation field operator set for a given J°¢ « Unitarity requires
O0: q,Tq; [G1T191[qT2q2] [q1T1q][qT:q3), - ML= (K1), — i6 2qg
- . . ab ab ab
* Correlation function matrix —— Observables Ecm

N ¢ X is areal function of s for real
Cij(D)& = (9|0i(t)oj (O)|Q) energies above kinematic threshold.

_ 0 +|o) o—Ent * The pole singularities of M (s) in the
h Z‘ 0iln) <n|0f | > € complex s-plane correspond to bound
n 5
All the energy levels E,, (L) are discretized. states, virtual states, resonances, etc..
Im(k)
F (P, E, L) : Mathematically known function matrix [k
in the channel space (the explicit expression omitted bound state

1\/3 — 4m?

Re(k) k —
2

: R




2. 1R/ (2025.9-2026.9)
BHIZERSQCDITE—

A BESHEEREN F-EFE8E (2605.28447) | =..K HHEER(2511.12611)

B F-1%FEEY (2605.16977). pA BEH(2603.05854 ), NQ,. B5+(2603.01566),

HXWE 7(2603.05880) . WERE Tz 8] A9 B {EF(2509.24649)

BOD™ B BiLFRAF Ty (2602.02176)

EEMNIEFHREN TFRREBEM (2604.00743 )

K* (892) #1 p HHRZSM R (2603.16266, 2602.23044), wK(I = 3/2) S-iEE54(2601.01205)
m(1300)48 k3w (2510.09476)
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E T8 R QCDEIRmAYMER D iT—

ETFFHEHEL (ERQCDAR) B WRETHEST (2606.30211)

B 4% S 8885 D;(2300) AR S 4544 (2606.03826, 2604.18286)

HT L MIg S EIEHEZ(3900) F1 Z4(3985) BYMERR(2604.25607)

BT HiE S AR Al B 5 mrBgY (PoS Hadran2025(2026) 095)

B EFEZMEIERLeuscherA A BT AR i 14 (DO1:10.1016/j.nuclphysa.2026.123337)
ENGEFRETRT XS ZHE R T RIS R oHE#zA(2603.07205)
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3. m(1300)FHR3THIET ( H. Yan et al., Phys. Rev. Lett. 136 (2026) 141901 [2510.09476])

3m S AIHE /RQCDITHE KM, QCDATFm(1300)HRFSHITFH.,

0.0 ooy 00 fo(500)
CHPT < Lattice QCD > theory . = | I — /
( ) M, = 305MeV 05 . M, = 305MeV
| =02 =10 ~ M, = 208MeV
T(g_;) C = co+ s_cpmz +.o ot & wanT’ spectra input h‘;:‘- \ E
° < M, = 208MeV L5l .
E E ﬂ{[# .y. .
v | A = — /
-0.4' -2 0,
~1 = antization condition S
det [B +C -7 EL] 0 3-body quantizat dit amplitudes A{ghy:\ . 5] J
Ty = (B - C) R /(B + C —T3 3-body scattering amplitude 3 4 5 6 . 2 3

00 [52] | =.‘ (7 (1300)
p(770), fo(500), m(1300) pole positions (s* € C) output 0.5- 4 |
M, = 305MeV |
g-l.o— |
M, (1300) = (1169 + 46) — i(62 + 169) MeV X ; " &
g -1.57 L
M 770y = (727 +3) —i(72 + 1) MeV,, =
Mf0(50()) (433 + 7) - ’6(250 + 7) MeV . -2.07 fit/extrapolation
AIC
2.5 - PDG
1 6 8 10

Rey/s/M,



4. J /Y] /P B R92t T HPRZS (6. Lietal, Phys. Rev. D 114 (2026) 3, L031506)

X(6600), X(6900)FIX(7200) #HLHCb, ATLAS, CMS £/ /¢ ]/ AR EREIEHha AT,
CMSEENFA2HTIIE RIS SEKE (CMS Collab. Nature 648 (2025) 8092, 58-63)
IZEERMCMSFTER—EF LR AT, XEEXRTFHFSHROEEERE X,

K(s)
t(s) = . 00 —
6 | x M250 Linear fit F%a
—— Linear fit y*/d.o.f.=0.91 —0.2r % ATLAS 2023 model-A
41 "i_L' L1204420 | % ATLAS 2023 model-B
= 9 o L16M420 = [ O CMS 2023 no interference Run 2 =
= 0.4
L;g § @ ® CMS 2025 interferencg Run 2+3 .—-—n—#—
2 =
.I:‘-!EF' [I ; % ’% ‘ --
e \é‘ ! : |
= -0.6
= -2 =
Il
x —1 -
—0.8F
— i A i
TR a0 40 41 42 43 41 45 -10 ' ' ' ' '
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(Z) HEBRFEFZMAR

1. EFCLQCDH —HKN; =2 + 1 + 1 FISEAFTHRBN T RIEBRMBE  (Courtesy to Yi-Bo)

CLQCD ensembles Charm sea effects

4.850p v

-

=
s [ CLeHI+S™, 2+1+1 |

4‘825:~ [} CL@HI+S©, 241

12 [ [ CLEHI+S®@d, 241
] 48001_ ‘ [ CL@HI+I, 2+1 ]
3 I I I ' [ | CLECL+S%™d,2+1
| ﬂ _______ sl ____{-__L____I. R {____,__1_____,l____,_?_____r_f____ %4‘7755
o5 %4.750; -
08 | 4.725°¢ -
FLAG/PDG 2+1 [ ]
E m= FLAG/PDG,2+1+1 4.700r ]
1 ¥ cLacp24 ]
06 this work, CL@CL,2+1 4.675r .
F  this work, CL@HI,2+1+1 f ]
05 T T T T i T T T T T | PRy T SIS (A PTR P, TR (ETIOP AT T Y |

& & & N v v @ @ < & 4.6505.000 " 0.002 " 0.004 0.006 0.008 0.010 0.012

‘(\5 “ < A\S a2 (fm?)

* The second generation of the CLQCD ensembles uses Nf=2(light)+1(strange)+1(cnarm) setup ana turtner suppresses

the discretization errors;

* Good consistency between the 2+1 and 2+1+1 results for the light quark physics, using the same clover fermion action.

" i . .
Also good agreement for mq... within 0.2% uncertainty. ZX_ Zhang et 2l [CLQCD] Phys Rev.D 113 (2026) 5, 054515

T.W Lin et al. [CLQCD], Commun. Theor.Phys. 78 (2026) 9, 095201




2. BT RE. QCDER F ik X BE&1E
Hadron mass
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(Courtesy to Yi-Bo)

From different sources

|

%

Light Strange
hadron hadron
predic?ons predic¥ons

%h %EM ¥

Charmed
hadron
predictions

Z.-H. Hu et al. [CLQCD], PRD109(2024)054507
H.Y. Du et al. [CLQCD], PRD111(2025)054504
M.C. Cai et al. [CLQCD], arXiv:2603.01846

Bottomed
hadron
predictions
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| B.-L. Hu, et. al., CLQCD, arXiv: 2411.18402

| C.Y. Zhang, H.Y Du et al. [CLQCD], in preparation
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T The total trace anomaly

O]

contribution increase
linearly on the baryon
mass based on the sum
rule;

QED correction of the Q
hadron mass can be much
smaller than the naive
O(ag) power counting in
the Dashen’s scheme.

QED correction [MeV]

O O

Bq\

o @ @eegeee fo fer ke ﬂ\0%¢mdﬁﬂz’wmdmo¢wc,ma'umde(nu S e
o
Electric charge Hadron type
e Q=07 i ©  Mesons
[ Q=£l e Baryons
E Q=+2
-1
R . . .
i Preliminary
- . ™ |
T SRS
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, L] ! @
Py l ’
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Particle mass [GeV]

Y.Y. Liu et al. [CLQCD], in preparation




2. HE B FikFMR

> BREER. REERAEENRXEFREANRM(2603.04230, 2512.19265) K* (892) 1 p HIRZS
> RERIR-sSHFRAHIHEEQCDHSE (2607.17294) (HREIRL)
> BIRERER-cc R EIHIZX(2370)%E) /Y B EE HAIF=H(2605.01757) (HERHKRE)

% SEBESIII
HER



https://arxiv.org/abs/2605.01757

=. BFEMFXL (hadron structure)

- XM PDF, GPD, TMD, EFf5&HFo4kiE, . BiE. RESMBESIHFREF
« LaMETERFMBF ST (REQ@FREBINBIIRE)

(—)

EEKLQCDITH

1.
2.
3.

10.

Computability of GPDs near x = +¢& in Lattice QCD, arXiv:2609.20545

Lattice QCD Calculations of Transverse-Momentum-Dependent Distributions, PoS SPIN2025 (2026) 024
Probing Meson Structure via Lattice QCD: Electromagnetic Form Factor at High Momentum Transfer and
Generalized Parton Distribution, PoS SPIN2025 (2026) 086

Pion Transition Form Factor in Lattice QCD, arXiv:2607.27868

Baryon Light-Cone Distribution Amplitudes from Lattice QCD: Formalism, Renormalization, Extrapo-Ilation,
and Matching, 2606.30387, 2606.29597

Hybrid renormalization in lattice calculation of baryon LCDAs, arXiv:2606.18777

Continuum-Limit HQET LCDAs from Lattice QCD for Tightening B Decay Uncertainties, arXiv:2605.10946,
2604.25802

Hybrid Renormalization for Baryon Distribution Amplitudes from Lattice QCD in LaMET, arXiv:2604.12419
Proton isovector helicity PDF at NNLO and the twist-3 moment d, from lattice QCD at physical quark2 masses,
arXiv:2604.00143

Lattice extraction of the Collins-Soper kernel using the auxiliary field representation of the Wilson line
arXiv:2603.03814
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10.
11.

The hadronic tensor from four-point functions on the lattice, arXiv:2602.22379
Factorization formula connecting the A, LCDA in QCD and boosted HQET, arXiv:2602.14187

Lattice-QCD validation of hadron mass and trace-anomaly decomposition sum rules, 2601.13070

Total Gluon Helicity Contribution to the Proton Spin from Lattice QCD, arXiv:2512.24315

Lattice QCD calculation of charmed baryon decay constants at continuum limit and physical mass,
arXiv:2512.20372

Lattice QCD Determination of the Collins-Soper Kernel in the Continuum and Physical Mass Limits,
arXiv:2511.22547

Precision determination of nucleon iso-vector scalar and tensor charges at the physical point, arXiv:2511.02326
Moments of parton distributions functions of the pion from lattice QCD using gradient flow, arXiv:2510.26738
Unpolarized gluon PDF of the nucleon from lattice QCD at physical point in the continuum limit,
arXiv:2510.26425

The axion-photon coupling from lattice Quantum Chromodynamics, arXiv:2603.29153

Flowed quark field renormalization in lattice QCD: A Ward-identity approach and its validation using quark
bilinears, arXiv:2609.23379




(Z) 5 =QCDitEMXNELTR

1.
2.

© N U A W

©w

11.

12.
13.

Generalized parton distributions: Theory meets experiment, arXiv:2609.19544

Towards power corrections in the factorization of baryon quasi-distribution amplitudes in LaMET,
arXiv:2608.29042

Revisiting Quark Confinement in the Proton through the Force on Quarks, arXiv:2607.21952

Heavy quark mass dependence of the A, light-cone distribution amplitude in QCD, arXiv:2607.17471
Proton’s isovector PDF with updated analysis of large-momentum lattice data, arxXiv:2606.22224

The Collins-Soper kernel from a vacuum soft function, arXiv:2606.19221

Constraining DVCS Compton Form Factors Using Lattice QCD informed Neural Network, 2606.09152
Parton Distribution Functions from Large Momentum Expansion of Current-Current Correlators,
arXiv:2605.03234

Evidence for Quark Confinement in the Proton, 2605.00339

. Asymptotic Long-Distance Expansion of Euclidean Correlators in Lattice Parton Applications,

arXiv:2601.12189

Three-dimensional imaging of hadrons with hard exclusive reactions: advances in experiment, theory,
phenomenology, and lattice QCD, arXiv:2512.15064

Extracting Mellin moments of double parton distributions from lattice data, arXiv:2511.15546

One-Loop Renormalization of the Improved Energy-Momentum Tensor in Lattice QCD, arXiv:2606.24222




Bl —. 258 F 7S X 38 %5 P T RO FH EX A9 52 1

Nucleon matrix elements

(Courtesy to Yi-Bo)

Contaminations from

Multi-hadron state

* Further application of the blending method on the multi-hadron state contamination on the
nucleon matrix element;

The current-involved state turns out to be
much more important than the low lying
Nm and N7rtrr states, for iso-vector
scalar and tensor charges;

2.50p
2.255
2.00;
1.753
1.50;
1.25;
100k
0.755

0.50

gs C48P14

SD I
N — N GEVP §
fitted gs

N — N — Nnmr GEVP
N — Ns tuned

+ ¥
Ay

I R 1

—037 0.4 06 08 10 12 14

tr (fm)
J-H. Wang et al. [CLQCD], arXiv:2511.02326v3

00 01 02 03 03

So far the most precise determination
of the total quark spin contribution in
the nucleon, directly at the physical
pion mass.
F64P13
5 t=0.23 tm org na D &=054tmorginal &= 0§85 fm orig na
o tr=0.31tmuriginal @ &=062mar ginal &=0093fmorg nal
[]7-: .39 fm zriginal A #- 0.0 fm original 101 fmarg
B m 0.46 tm original t = 0.77 tm original
oo FO0 @ : &1 D¢ G
F iJi S0P ca_i
0.5F ' %i’i,.{,ﬁqggq,%@iﬂ
0 M;Iﬁ =a=2) :’ :*i‘:i.i :iii_i_; ) S e
Bretlede s e ey
o.zf—
E e = 0.23 fm with GEV?P @ 054 fm wth GEVP B - 0.85 fm with GEV?
0.1F A t=031fmwthGEVP @ ;=062 m withGEVP tr=0.93 fm with GEVP
- te=0.39 f'm w th GEVP A =070 frn with GEVP tr=1.01 fm with GEVP
L, . r'_o.%.m:w.m.cwp ) t 01‘1 o ‘?'\UI'\G.E“"F’ ..... I
. 1
t

‘ Z-.H. Hu et al. [CLQCD], arXiv:2505.01719v3




Bl —. ZFHhEFBIEXZPDF (Courtesy to Yi-Bo)
Nucleon matrix elements Gluon spin and PDF

* Gluon spin and PDF calculation at the physical pion mass with continuum extrapolation:

* Gluon spin using the topological * Gluon unpolarized PDF with the
current with non-perturbative maximum momentum ~3 GeV and
renormalization; finest lattice spacing a~0.05 fm.

ot RME of (K¥)n(a, Mn, p) 3.0

LPC(sta err)

X2/dof = 0.40

LPC(sta+sys err)
25 CT18 NLO
50 NNPDF NLO
2.0 [ JAM24 NLO

0.3

1

o1l 3

1.5

I (KH)n(@ = 0, Mg, phys, P)
(K')n(0.11 fm, 0.29 GeV, p)
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(K')4(0.09 fm, 0.29 GeV, p)
(K*)n(0.09 fm, 0.29 GeV, p)
¥ (K')(0.08 fm, 0.29 GeV, p) 0.5

‘ (K')x(0.08 fm, 0.29 GeV, p)

(K')4(0.11 fm, 0.23 GeV, p)

(K'(0.11 fm, 0.23 GeV, p) 0.0

(K')n(0.11 fm, 0.14 GeV, p)

(K*)v(0.11 fm, 0.14 GeV, p)
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o 19 1o 1
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D.-J. Zhao et al.,[CLQCD&LPC], arXiv:2512.24315 C. Cand C.-H. Zeng et al.,[CLQCD&LPC], arXiv:2510.26425




fFl=. RBEREM (Courtesy to Heng-Tong)

IRETEBEIG, #2337 PU32QCD sum rule

J/y mass budget 1. mass budget

HRT Lor MPR Ji HRT Lor MPR Ji

M_: charm energy ; M,: gluon; M,,: explicit charm-mass term; M,;: trace-anomaly

D. Bollweg, T =18, =7, B, S. Mukherjee, Phys.Rev.Lett. 137 (2026) 6, 061901
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(—) iR8 (2025.9-2026.9)

1.

2.
3.

10.
11.
12.
13.
14,

15.

First-Principles Determination of the QCD Contribution to the Axion-Photon Coupling Using Domain-Wall
Fermions, arXiv:2609.22698

First-principles determination of anomaly-induced pion decay beyond the chiral limit, arXiv:2608.31024
Direct lattice QCD calculation of the 6-included CP-violating pion-nucleon coupling, arXiv:2608.23685
A resonance contribution to QED radiative corrections in neutron and inverse  decay, arXiv:
2608.22845

First Lattice QCD Determination of Lepton-Flavor-Universality Ratios in Light-Meson Leptonic Decays,
arXiv:2607.22358

Neutrinoless double-S decay of the A resonance, arXiv:2604.12535

First-Principles Determination of the Proton-Proton Fusion Matrix Element from Lattice QCD,
arXiv:2603.09554

Radiative corrections to the nucleon isovector g, and g4, arXiv:2603.08596

Lattice QCD constraints on pion electroproduction off a nucleon, arXiv:2603.06055

Neutrinoless double 5 decays of hyperons in covariant chiral perturbation theory, arXiv:2602.08453
Radiative decay of heavy-light mesons from lattice QCD, arXiv:2602.07829

Lattice determination of the neutrino background for / /1 — y + invisible, arXiv:2601.18209

Lattice QCD determination of the yZ box contribution to the proton weak charge, arXiv:2601.06582

Form factors of the D. — ¢lv semileptonic decay with (2 + 1)-flavor lattice QCD, arXiv:2512.21607,
arXiv:2510.14478

Lattice Calculation of Light Meson Radiative Leptonic Decays, arXiv:2510.26993
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R R KR QCD X4 FHEERITAE

QCD contribution to C¢T = E/N — Cqcp
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0 —x [ 1.8
g m° > yy BLRE
) : *
_ . 2 16 I E x =
CIhPT This work IS¢, ¢
85 f - — " i
— <M NIFLO o GBH, NLO I
> 10, QCD sum \M, NLO I L3 ' ' ' ' ) ' ' '
S I 1 ;1 A
T—T - ¥ $ t
GT lT.Fi ] 1 - . I BE}"‘ 0.3 4 . I
G { PrimEx
! 0.2 1
7.0 2.1 7 ‘
204 & i
- = Chiral anomaly I E 3 E L3 [3
65 T T T T T T T T T T IS+I B g» o I
o A" S > .F\ o o o@ A0 EEFE \_‘_J I
o Cg,?" 0 S S Q\\ Wt o q/ )
¢ CO g o w«; ‘_\‘{g» S 171 ChPT ThIS work
1.6 1 .4 01N i
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arXiv: 2609.22698



5 —: W EK IR IR &

) PEKING UNIVERSITY

KF-ZHEEFEENEMESITE (2601.06582) D eiry

> SSHEE/EARRIAMEAsin? 0, TN FIREIFAe-pEEHE

BY
> vZ BER—BIEEhEBIBCiSE KR vZ (STERIS = R AL ERIKER
e e Vector box's contribution
3.0{ ¥ 32Dfine I
" ¥ 24D ¥
7 cl:) 251 ¥ cont. Y
. 215 T f
p p ¥
1.0 ¥
?WWWW%?-E?&B? YZﬂgIE Axial box's contribution
JERIIR B .t
‘ % 0 * pheno T % f f I i
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_ . — 2351 § 24D
EHE TSR SRS Sy
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Q%V = 0-06987(20)5%‘,(10)Ww(9)7z (44)2, E/GeV



5

=: The -included CP-violating pion-nucleon coupling (Courtesy to Liang Jian)

2608.23685

First direct lattice QCD determination of the 6-
induced CP-violating pion-nucleon-nucleon.

The cluster-decomposition error-reduction method
is used to improve the statistical precision.

A simultaneous extrapolation in the valence- and
sea-pion masses, with model averaging over 7
forms based on the Akaike information criterion,
gives 0.0306(56)(124) 6 at the physical point.
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(—) 88 (2025.9-2026.9)

O N A WNE

14,
15.
16.

17.

Gradient Flow for the Jet Transport Coefficient: A Quenched Lattice Benchmark, arXiv:2609.25089

Axial U(1) Symmetry Breaking in Hot QCD: From Topology to the Chiral Phase Transition, arXiv:2609.21907
QCD Chiral Crossover Line from Lee-Yang Edge Singularities, arXiv:2608.05752

Static Quark-Antiquark Interactions Under Rotation, arXiv:2607.26939

Chiral and U, (1) symmetries in background magnetic fields from lattice QCD, arXiv:2607.11625
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Detecting Multiple Phase Transitions in Lattice Systems with Intrinsic Dimensions, arXiv:2608.29090
Chemical Potential and Analytic Continuation for Non-Hermitian Lattice Fermions, arXiv:2608.08862
LQCDMaster: Agentic Scientific Computing for Lattice Quantum Chromodynamics Research, arXiv:2607.15001
Weight-Space Physics: Interpretable Hypernetworks for Lattice Quantum Field Theories, arXiv:2607.07127
Stochastic Path Sampler For Lattice Field Theory, arXiv:2606.13790 (FEHIR)

Conditional Model-Adequacy Tests for Spectral Uncertainty Claims in Lattice QCD, arXiv:2606.11617
Automated Extraction of Collins-Soper Kernel from Lattice QCD using An Autonomous Al Physicist System,
arXiv:2603.22471

Reducing the Computational Cost Scaling of Tensor Network Algorithms via Field-Programmable Gate Array
Parallelism, arXiv:2602.05900

Thermodynamic Consistency as a Reliability Test for Complex Langevin Simulations, arXiv:2601.20527
Generalizable Equivariant Diffusion Models for Non-Abelian Lattice Gauge Theory, arXiv:2601.19552
Variational Autoregressive Networks Applied to ¢* Field Theory Systems, arXiv:2512.19575 (G&HiR)
Approaches to the Inverse Fourier Transformation with Limited and Discrete Data, arXiv:2511.03593

Al for Pattern Hunter: Application in Wilson Loop of 2D Lattice Yang-Mills Theory, arXiv:2510.24494
Combining complex Langevin dynamics with score-based and energy-based diffusion models,
arXiv:2510.01328 (FEHR)

Machine Learning Unveils Finite-volume Energy Shifts in Three-body System, arXiv:2608.28700
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Qlotus Architecture
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Particle Physics Driven by Quantum Technology - Quantum Simulations and Quantum Sensing, arXiv:2609.20500
Collider Detector Observables from Lattice Spin Systems, arXiv:2609.17664

Investigating Interacting Fermionic Models with Locality-Preserving Qubit Encodings, arXiv:2609.16142
Efficient Quantum Simulations of Yang-Mills theory with Maximal-tree Gauge, arXiv:2608.27267
Physics-informed quantum algorithms for glueball-like excitations in a Z2 lattice gauge theory, arXiv:2608.25696
Entanglement spectrum ordering and flavor polarization in the two-flavor Schwinger model at vacuum angle 6 =
T, arXiv:2608.14296

Particle Production, Equilibration, and Quantum Recurrences from Classical Fields, arXiv:2608.11316
Hardware-efficient quantum simulation of intense-field QED, arXiv:2607.09844

Digital Quantum Simulation of Nonequilibrium Dynamics in the Schwinger Model under a Strong External
Electric Field, arXiv:2607.02894

Quantum Simulation of Generalized Parton Distributions in the Schwinger Model, arXiv:2606.22602

Hadronic tensor in lattice gauge theories by quantum computing, arXiv:2606.17003

Exponentially improved quantum simulation of scalar QFT, arXiv:2604.26226

Quantum computing for effective nuclear lattice model, arXiv:2604.13430

Protecting Quantum Simulations of Lattice Gauge Theories through Engineered Emergent Hierarchical
Symmetries, arXiv:2604.11085

Quantum simulation of baryon scattering in SU(2) lattice gauge theory, arXiv:2604.06716
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