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Lagrangians

IF we are building
a foundation model for particle physics,
How should theory come in?
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Do we want...

an Al-replacement of
human physicists?

IF yes, Finetune!

LLM
Made for natural language

Known equations + Arxiv Papers

All the biases of human theorist
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Model that does theory
but has all the human biases
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Do we want...
an Al-replacement of an Al that can go beyond

BRI human physicists? OF human biases?

© = , .

= | yes, Finetune! I yes, train our own model!
g g +finetune later
‘a ;:f 4 )

LD % { Madefor%a%u%language J I—a rge a mOU nt OF

~3 — THEORY DATA

< = [ Known equations + Arxiv Papers J \ thatfollows minimalrules

m E All the biases of human theorist

< 7
Model that speaks math
Model that does theory

el . with less human biases
but has all the human biases with potential to go beyond @
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Do we want...

an Al-replacement of an Al that can go beyond
human physicists? human biases?

IF yes, Finetune! I yes, train our own model!

+finetune later

{ M J " Large amount of |
= J THEORY DATA

[ Known equations + Arxiv Papers \ thatfollows minimalrules

All the biases of human theorist
Model that speaks math w
with less human biases
with potential to go beyond @
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Model that does theory
but has all the human biases
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Particle Content &
. Symmetries

5 ) Model Task:
B (RARTL L AGRANGIAN
up GENERATION



BART-Lagrangian

When Transformers Write Particle Physics Lagrangians

2501.09729

UPPSALA
UNIVERSITET M (+

1g(Wi(HBu6

p

G

%92&}1 (H“

%’Eg (‘4"# [(2

o Z0u "+ W, 0,

Standard Model
[Q,u,d,L,eH &SU3xSU2xU1]

pq.J THW 0

Uy T @ ety —
— ¢~ DH) + I»‘-"(Hé‘#qﬁ —¢ro.H)) +

abe f ade

P ALD,

ghocgias —8,Wro, W, —
A, —igey (0. ZU[ {""'W"_

L 70 WA W W ‘dul’[ )) —

Standard Model
Lagrangian

) —igMZ) (W, o~

W\ — @ oueT)) +

%gé(ZS(HO,‘@” — ¢%0,H) +
~W, 0")+igsuMAL (W —

Ly

e est c')F ou; knowledge)-



Poster
Session A

W
(0 o

Toy Model

Particles & Symmetries

BART-Lagrangian

When Transformers Write Particle Physics Lagrangians

Toy Model
Lagrangian

UPPSALA
UNIVERSITET




Particles & Symmetries
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BSM

Particles & Symmetries
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BSM

Particles & Symmetries

o : Perfectin:

o WO rkS| * epton + Higgs Sector of SM

@i 0 * Scalar Leptoquark extension

- ~ - * LLE terms of RPV-MSSM

2 90 97/0 * And more!
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Even Learned:  w
Symmetry
Representation
and
Conjugations !
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Generalize
Beyond Training
Distribution! ~

(within architectural constraints)

Lagrangian Score
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But what's next?!

BSM Extension Recommender [on-going]
Lagrangian Autocomplete [easy]
Symmetry Restoration [harder]

Much more! Come to my poster!
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But what's
the end goal?!

Number of Lagrangians

Stand;r& Model
Lagrangian



Come find me at

A3

For BART-L

ol
Just talk to me!

yongsheng.koay@physics.uu.se
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The NEXT Standard Model
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