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Introduction:

• History of the three-body interaction:
0PN(Post-Newtonian): Newton

1PN: Einstein-Hoffmann-Infeld(1938), Eddington-Clark(1938), Landau-Lifshitz

• Our approach:
Post-Minkowskian(PM) Effective Field Theory(EFT) [Kälin-Porto: 2006.01184,2007.04977]

PN expansion to recover Landau-Lifshitz

Reduced to two-body interaction

https://arxiv.org/abs/2006.01184
https://arxiv.org/abs/2006.01184
https://arxiv.org/abs/2007.04977


EFT action

• Three point particles coupled to Einstein gravity

• We expand the inverse metric around Minkowski space as

• The effective action



• Feynman rules

• Since we only care the conservative sector, only the real part of 𝐷𝑖𝑗 is 
needed



PM Potential

• Effective action 

• ]

• 1PM 

This agrees with Kälin-Porto[2006.01184] if it’s restricted to two bodies.

https://arxiv.org/abs/2006.01184


• 2PM: There are only two topologies contributing

Adding all combinations we have

(the three-body integral)



1PN three-body expansion

• Expand the effective action with 𝑐−1 gives (fixing 𝜏𝑖 = 𝑡𝑖)

• We can compute the 1PN static term

which agrees with Landau-Lifshitz



2-body case

• Our approach is similar to Kälin-Porto [2006.01184], though we are in 
the second-order formalism while they are in the first-order.

• We computed the momentum impulse and found it agree with Kälin-
Porto’s result. 

[2006.01184]

https://arxiv.org/abs/2006.01184
https://arxiv.org/abs/2006.01184
https://arxiv.org/abs/2006.01184


Conclusion

• We compute the 2PM three-body potential from EFT.

• The result is consistent with literatures both in the PN limit and in the 
two-body case. 

• Ongoing: the three-body integral, the equation of motion…


