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Why is this important?

4 5 6 7

0

1

2

3

4

�π�

%
��
���
��
-
��
��
��
��
�

leading order (NLO) ChPT FV effect FV effects exponentially
suppressed                   

NNLO ChPT corrections:

about  50 – 35% of NLO
In low- region

computations
need reliable correction

continuum
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M⇡ = 135 MeV
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Need to prove that theory-based corrections are under good control!
Are simulations in large volumes (                     ) needed to establish this?
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BMW ‘20 finite-volume correction 
(connected isospin-symmetric light-quark part):

(1)

(2)

(1) numerical; (2) NNLO ChPT

How big should           be?    
Optimal balance between computation and theory?

<latexit sha1_base64="gcktF9uLVARU7rlNd26fnDyrU90="></latexit>

Lref = 6.272 fm Lbig = 10.752 fm
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Collaborations/methods

• ChPT (two loop/NNLO)   (Bijnens and Relefors ‘17, Aubin et al. ‘19, BMW ‘20)
• Pion EM form factor and Lellouch-Lüscher (Gounaris-Sakurai for FF)  

(Meyer ‘11, Mainz ’13)
• Expansion in                                up to                     (Hansen & Patella ‘20)
• Large volume studies on the lattice  (PACS ‘19, BMW ‘20) 
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Further issues

• finite-volume corrections should be studied at the physical pion mass
long extrapolation from 200 MeV pions – no EFT

• staggered meson masses & taste splitting:
example:  NLO ChPT for                       :

(SChPT@NNLO:  BMW)
lattice artifact:  extrapolates away in the continuum limit, SChPT helps

• finite T:  effects may not be negligible  (BMW ‘20, Hansen&Patella ‘20)    

• attention to FV effects in other contributions (disc., I = 0, IB, QED)                                                                                           

(HISQ)
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M⇡,av 6= M⇡,NGB
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1010�aµ = 18.1 @ a = 0
) 1010�aµ = 2.1 @ a = 0.12 fm
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M⇡,taste = 133� 326 MeV


