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Executive Summary
Our proposal is based on first principles.


The essential idea is to incorporate the parton 
distribution functions into the computation of 

the partial wave unitarity bound on EFT validity.
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Derivation
Generalize partial wave unitarity bound 

to allow for mixed initial state

with

The bound becomes



Derivation
Defining the parton level matrix element:

The validity condition becomes

Where we have introduce the parton luminosity function:



It makes sense
Toy example



EFT power counting fails in 
invalid region

Using t-channel toy model

Contours are power counting uncertainty

Invalid  
region

Invalid  
region

Potentially valid region

Potentially valid region



Bounds depend on cuts



Outlook
More needs to be done: 

In first paper, we used scalar toy models 

Incorporating spin is not a problem 

Working to generalize formalism to include angular cuts 

Long term vision: 

Unitarity bound can be incorporated into priors for EFT fits 

Interplay of unitarity bound and signal region cuts can be used to 
inform search strategies 


