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7 - LARGE MOMENTUM EFFECTIVE THEORY | Xiangdqng J 1, PhyS.Rgv.Lett. 110 (20'13) 262002
Xiangdong Ji, Yizhuang Liu, Yu-Sheng Liu, Jian-Hui

'.[ﬂz Ij\] 9\:[”'}:{ 1: LaMET H@ : jl%%4+/£\ ? Zhang, and Yong Zhao, Rev. Mod. Phys. 93, 035005

- N ER AR 2 RAT 4.2

H b3 & HRorF43A% R (PDF), TMD-PDF, |~ X #(43 4345 (GPD), /341 #kliE (DA), ...
PDF: h = K/, integrate kp, A =0
GPD: h = I/, integrate Ky

dz= d%z . .. _ .
Ol (x, & kr, Ag) = [ L'z ik
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X (W(p") | G(=z/ 2T Wq(z/2) | (p)Y ..., TMD-PDF: h =1, A =0
DA: h = 0, integrate kr
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2 - LARGE MOMENTUM EFFECTIVE THEORY

BT 2: LaMET + LQCD B AR B AL 4.2

Data input
02 (t)) 03 (ta T, Z)

Chroma, PyQUDA,
LQCDMaster, ...

optional
bare matrix renormalized quasi- light-cone physical
> elements » matrix elements .  observable .,  observable ., result
hg (2, P;,a) hr(2, Pz, p) q(z, Py, 1) a(z, s a, P;) q(z, p)
correlator L. Fourier perturbative )
. renormalization . extrapolation
analysis transform matching

fixed order a—0, P, > o0

excited-state fits

scheme choice

large-z tail 4+ FT + resummation

hys
My —> mPY

\ 4 Y

Review — inputs, analysis choices, diagnostics, and known limitations

adaptive decisions

deterministic procedures

- results and diagnostics

fifi LQCD 225¢%) LaMET A fid 72, #Al)%4e i LaMET-Agent 1.0,
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3 - LAMET-AGENT 1.0

FHAXF LaMET-Agent 1.0 {1 242
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3 - LAMET-AGENT 1.0
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3 - LAMET-AGENT 1.0
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3 - LAMET-AGENT 1.0

LaMET-Agent 1.0 /5 L4 fa TRE?

Plan 55

[ XN | Planner

@® Planner
What would you like to know or change?

> How will you extract the bare matrix elements from correlators?

@® Planner
For each correlator-analysis job, the manifest will use the default least-squares method ('lsqfit")
on the real channel. ...

> Is there any other methods to extract the bare matrix elements?

@® Planner
Yes. The correlator-analysis contract supports two extraction algorithms:
- Nonlinear least-squares (‘lsqfit') - the current method. ...
- Lanczos (‘lanczos') ...

> I want to use the Lanczos method

@® Planner
Since your goal is bare matrix elements, I infer the Lanczos scope should be three-point matrix

extraction ('3pt_matrix'), rather than the spectrum-only option ('2pt_spectrum'). Please confirm. ...

> Yes, 3pt matrix please.

@® Planner
The *3pt_matrix' scope is confirmed. Lanczos also requires one exported Ritz-state count.
The current analysis uses two states for both the two- and three-point sectors, so I suggest
carrying that over as 2 Ritz states. Should I use 2?

> Yes

Proposed plan
Use Lanczos Krylov analysis to extract three-point bare matrix elements for both correlator jobs,
in the real channel, with two exported Ritz states. ...

v/ Manifest validated

Review [ Bt

it

ERROATHREMEET, RRKEEMRDA LY 0error. 9 warning, warning £&8AIfERE——6 &R
ratio>hybrid WEIEX A EIRET (5 external_denominator B ratio 2B 4LHI—2X), 3 £ 100 g [-2,2]-50 =
[-1,1] 9D TRIRZ (5 ITESH% [50,100] —%%) ; Jt info. JG not_checkable, FEEi&iF: XL RIIFD FMFER
RIFIER, RIS AEER warning A IR IEFREAIIERR,

MIBE, I\DE z AMEMTSELEBNARIMER (B8 z=0 44114117, Mz 2REERE), B AKIHEER
BT EFNGERTTE z=0 13—R 1, BRAEE pd £K z (21.89 fm) A4AH -15(26), BERARIES. NLO

(mu=2 GeV, hybrid) PLEZHH7E x=0 MHLENE (mt_p1=1.842(48), mt_p2=3.18(36), mt_p4=3.5(1.0)), 1B p4
HZIMTHRIREX O(1) BERAR, HMRXKSRITESRREERRAES. FAESHXT x=0 FEXIHR, ES5EHFNER
TE XK X RTEMBIUEE T not checkable (FX/RFSLIE not provided)

FAMS, XBE—ERKE. BBIE. NLO, BEMENRRMER: APRE-R, )\ z2MEESHE, ERAME
5Kz REFARUZEEES L. BINEEMHSTESRIRS FIIME. ESHMTERS (KNBERTF) EXM. EXH
ES5EABRRSESSRIT, HBWMAEDSHNEXSHRELEEBIEEEMERL.

» Lattice QCD Determination of the Bjorken-x Dependence of Parton Distribution Functions at Next-to-Next-to-
Leading_Order, arXiv:2112.02208 (arbiv text, ar5iv ).

* Pion valence quark distribution at physical pion mass of N y = 2 + 1 + 1 lattice QCD, arXiv:2404.14525 (ar5iv

text, ar5iv ).

« First direct lattice-QCD calculation of the x-dependence of the pion parton distribution function,
arXiv:1804.01483 (arbiv text, ar5iv ).

07



Jx)

3 - LAMET-AGENT 1.0

2 ra?

X. Gao, et al., Phys.Rev.D 109 (2024) 9, 094506
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3 - LAMET-AGENT 1.0

AL

] LaMET-Agent 1.0 f2] 74?2

J. Hua, et al., Phys.Rev.Lett. 129 (2022) 13, 132001
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4 - LQCD ECOLOGY IN 2026

HITL 7 2026 44 LQCD TAERF

https://github.com/AI4LGT/lamet-agent
t https://github.com/sjtu-sai-agents/LQCD_Master#
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https://github.com/AI4LGT/lamet-agent
https://github.com/sjtu-sai-agents/LQCD_Master#

5 - LAMET-AGENT 1.1

LaMET-Agent 1.1 R 50§41 42 LaMET-Agent 1.1 beyond LaMET...

LaMET-Agent 2.0

Planning ELA 95 1 51 Plan Mode

IR FARH T & F6 (BA BRI 220R), TMD-PDF, GTMD, Gluon parton
K Ik e Bl o0 A J7SCRFAEAE )/ (GVEP), - R BRpR%L, — L HAd 7 5
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6 - VISION

AIALGT AR EF J5?

LQCDSKills

https://github.com/AI4LGT/LQCD_Skills

LQCDMaster /4 SKills -5

e (FBa) F:

1. Distillation/Blending 752
2. Enhanced i {EE4F

3. R K AL

4. HISQ f£4%& 11 Dirac Yk &
5. hEIREITVE

6. RUMOM = ¥4k 154
7o,

LaMET-Agent 1.1

CompressLGT

Stochastic smear
with Al

TO BE CONTINUED...

Everything is for the sake of cooperation.
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Stochastic smear

Stochastic source Z; : {1,273, 473} Z,: 1,i,—1,—1}



