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Thank You

Any questions?
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Perturbation series two scales ≈15.0 
(secular term)

Secular terms threaten uniformity of  perturbative series w.r.t. to 
kinematic variables. 

Two (three) options —
– If  log is small, do nothing. 
– If  a is large, resum logs.  Classical RG analysis  
– If  a is small, use large logs to guess dominant terms,  

and est. theory errors.

Behavior of  a perturbation series
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Perturbation series two or more scales
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Can get complicated. 

EFT is the organizing principle for handling the logs.

Behavior of  a perturbation series
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Advantages

2.  Less prone to making silly mistakes —
Anapole moment is gauge dependent.

One loop matching generates 
(apparently gauge-dependent Wilson coefficients)

tree-level EOM: 

Ramsey-Musolf—Holstein mechanism in EFT
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getting caught up in the complications of  the heavy W/Z bosons.
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Advantages

3.  Easier to calculate.  After the EFT is set up.  
     All radiative corrections are pure QED.

1.  Capture all logs in a systematic manner
2.  Less prone to making silly mistakes —

4.  …and many more (see A. Falkowski’s talk)

Can focus on the relevant degrees of  freedom without 
getting caught up in the complications of  the heavy W/Z bosons.

F N (EFT)
vs

atomic motions (incl. W/Z)
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Thank you

Special thanks to 
Jens Erler, 
Vincenzo Cirigliano, 
Ayres Freitas, 
Jordy De Vries 

Any questions? 
Discussions—

with whom I discussed by objections, and who confirm 
that I have not gone completely insane!


