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Motivation
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Free Space EFT

In free space, this generates a scattering amplitude

In pionless EFT,                              and loops               Loops must be summed to all orders!
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In-Medium

Working at T=0, consider the in-medium four point function:

An attractive interaction in the presence of the Fermi surface will pair
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Expansion for the Gap
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Power Counting with the BCS Singularity

is enhanced by the BCS kinematical singularity

Must sum loops to all orders for arbitrarily weak g. Only have control when
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The Gap Results
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Looking Forward

Want to compute gap at phenomenologically interesting densities. 

● Current determination limited to

● Nuclear saturation density 

We aim to extend the radius of convergence of this expansion using the pionless 
EFT. Two major obstacles:

● The unnaturally large a breaks the perturbative expansion.

● Adding effective range corrections will make the potential less perturbative.
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Effective Range Corrections in Pionless EFT

Add subleading terms to V to soften it.

Pick V so that it generates the appropriate scattering amplitude up to 
subleading contributions. (Infinite number of choices.)

Is nonlocality ok?
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Effective Range Corrections in Pionless EFT

This potential generates the effective range to all orders:

In terms of the S-matrix poles                         ,
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Shape Parameter Corrections in Pionless EFT

This can be extended to higher partial waves, the mixed channel, etc.
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Performance in np-scattering
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Performance in np-scattering
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Perturbativeness

The convergence of the Born series can 
be quantified with Weinberg eigenvalues

For the contact interaction
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The Path Forward
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