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Physics and Lean



A Vision

A repository like Mathlib but for physics

Fundamental theorems and defs  
covering physics 

containing

Computable and efficient definitions

Interface with programs, and simulations.

Interface between experimental data and 
formal theory

Extensive physics based documentation - 
pedagogy

The repo should
Be organized by physics principals

Be easily searchable akin to loogle,  
leansearch.net Be useful to the uninitiated

AI?

Look like physics 



An attempt at 
this!

HepLean
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HepLean

~1000  
defns

~2000  
Theorems 



What is the 
current progress?

MetaPhysics area

C
ov

er
ag

e

Flavour Physics

ACC

Higgs potentials

FermionsPerturbation theory

Lorentz group

BSM physics

Index notation

Defn and properties of 

CKM matrix 


- governing quark mixing

Proof of: 

Static Wick’s theorem

Solutions to anomaly equations 

- research level results

Defns and 

properties 

e.g. Minimum of the Higgs potential 

e.g. defn of the Lorentz group, 

topological properties

Informal results
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Is this as easy as for math?



Origin of 
difficultiesphysics  mathematics≠

physics community  
mathematics community

≠



Definition 
Distance

• For illustration 
purposes only - 
nothing here is well 
defined.

Math 
defn.

Physics 
defn.

Acceptable Lean 

defns.

Defn. space of 

some quantity X



📃 Paper styles

〜Imprecise results

🔎 Specifics not generalties 

🧪 Long computational and experimental proofs 

Challenges
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Index notation

{pauliCo | ν α β ⊗ pauliContr | ν α' β' = 2 •ₜ εL | α α' ⊗ εR | β β'}ᵀ  

σαβ
ν σνα′￼β′￼ = 2ϵαα′￼ϵββ′￼
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Be easily searchable akin to loogle,  
leansearch.net Be useful to the uninitiated

AI?

Look like physics 
Should have a large 
community behind it

Interface with programs, and simulations.

Interface between experimental data and 
formal theory

Be easily searchable akin to loogle,  
leansearch.net



How you can 
get involved!

• Documentation 
• Informal lemmas 
• Golfing 
• Infrastructure  
• Promotion. 
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Thank you!


