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Quick ad: Homotopy kinematic algebras at null infinity with F. Diaz-Jarramillo and G. Pizzolo 
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• Different perspective on projecting 
information to the boundary

• Kinematic algebras on slices near 
null infinity

• 2503.21035

https://arxiv.org/abs/2503.21035


Structure

1. Sub^n-leading soft therems from symmetries
2. Stueckelberg trick 
3. Boundary Lagrangian -> charges two ways
4. Charge algebra 
5. Quasi-Universal terms (if time)



Sub^n-leading soft theorems from symmetries
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Subleading effects



Subleading effects

e.g. Hamada,Shiu,Li,Lin,Zhang, also in cosmology…



Subleading effects



Subleading QED
Low,Lysov,Pasterski,Strominger,Campiglia,Laddha,
Peraza…



Generalise the problem



Generalise the problem



Stueckelberg trick 



Problem



Stueckelberg trick



Dressed fields



Transformations (group level)



Transformations



Full Stueckelberging



Gravity



Gravity



Gravity



3. Boundary Lagrangian and charges



Constructing charges



Charges from covariant phase space formalism



Constructing charges



Fall-offs in u (tree-level) 



Lagrangian for Stueckelberg fields



Boundary Lagrangian



Constructing charges

Leading order see Donnelly, Freidel, Blommaert, Mertens, Verschelde, 
Geiller, Jai-akson



Charge Algebra 
 



Charge algebra



Charge algebra at sub^n-leading order



Infinite algebras in the SD sector



Current / future work

• Finish gravity
• Loop level
• Relation to homotopy algebra language
• Faddeev-Kulish states?



Thank you!



5. effective theories (if time)

 



Quasi-universal terms



Quasi-universal terms



Quasi-universal terms



Quasi-universal terms from symmetries



Quasi-universal terms from symmetries
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