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The Big Picture:
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• Leading order pionless EFT 
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• Large artifacts in current simulations 

• Finite-volume improvement scheme
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Linear Convergence:
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Kaplan, Savage & Wise (1998), Bedaque & van Kolck (2002)

Linear Convergence:



Symanzik Improvement :
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Tuned to cancel low order         dependence

<latexit sha1_base64="sWcyxAeW8UAxpevNVMEX/1N2L8g="></latexit>

�x

K. Symanzik, NPB 226, 187 (1983) 



K. Symanzik, NPB 226, 187 (1983) 

Symanzik Improvement :
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Intuition:
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H(C0, C2)
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Finite-Volume Scheme:

Idea: Tune to finite-volume observables

Lüscher formula:
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Workflow:
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k cot�(k) correct?

adjust

Lüscher CMP (1986)



Proof of Principle:
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Proof of Principle:
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Wider applications
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• Renormalization condition is general 

• Only need short range interactions 
Hung et. al. Nature (2011) 

• Higher-order improvement is trivial 
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Modification of Tan Contact

Tan, Annals of Physics (2008)

Braaten showed:

Tan Energy Relation:

Braaten & Platter PRL (2008)
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Modification of Tan Contact
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Contact in improved theory:

Braaten operator new operator


