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large couplings from a strong sector may help 
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How fast?
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dispersion relation:
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IR-side UV-side

M00
⇡⇡!⇡⇡(s = 0) =

4

⇡

Z 1

0

ds

s3
�⇡⇡!anything(s) > 0

This interacting theory can’t be softer than E4
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Forward elastic scattering is special!

All previous issues cancel against each other out
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Mparticles(s) = Mantiparticles(u = �s)

if so, crossing in elastic scattering t=0 would be become again s        u=-s 
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Conclusions

• Not all EFTs are created equal: 
 some live in the swampland and can’t be UV-completed 

• Universal bounds on softness and positivity of 2-to-2 amplitudes, for arbitrary spins 

• Unitarity crossing, and analyticity work as usual only in the forward elastic scattering 

• 2-to-2 Amplitudes can’t run arbitrarily fast  
(low-energy constraints can’t be made arbitrarily irrelevant). 

• Non-trivial constraints on EFTs beyond symmetries 
(R-axion, Goldstinos, fermionic shift sym…) 

• Boundaries from positivity must be included whenever dim-8 operators are relevant



thank you!
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