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Knecht

0.001 . |cn| . 0.01

|cn| & 0.001 |✓| . O(10�10)

CP violation within SM and nEDM

Very difficult theoretical calculation and 
experimental measurement

|dN | = cn ✓ e fm

|dN | < 2.9⇥ 10�13 e fm

Izubuchi: plenary



EDM lattice calculation
�N�(p0, s0)|Jµ

em|N�(p, s)⇥ = ū�
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Observables in 𝜃 vacuum
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How does Q renormalize?
Can we safely remove the regulator? 

Can we perform the continuum limit a -> 0

hOi✓ ' hOi✓=0 + i✓hOQi✓=0 +O(✓2)

Continuum limit VERY important to 
constrain the chiral interpolation



Gµ� = �µB� � ��Bµ + [Bµ, B� ]

Gradient flow

Bt,µ(x)|t=0 = Aµ(x)

�tBt,µ = D�,tGt,�µ

Lüscher 2010-2013

xµ = (x0,x) t = flow � time [t] = �2

Continuous form of stout-smearing
Morningstar, Peardon: 2004

D⌫,t = @⌫ + [B⌫ , · ]

Symanzik improvement

Ramos, Sint: 2014
Nogradi et al: 2014
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A.S., de Vries, Luu: 2014
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Lüscher: 2010
Giusti: plenary



Numerical details

NP improved Wilson +Wilson gauge

a=0.1-0.05 fm  L/a=16,24,24,32 T/L=2
@ Mpi ≃ 800 MeV

O(L/2a) Stochastic source locations
3 Gaussian smearings

Proof-of-principle calculation in Yang-Mills

Lattice 2015



Topological distribution
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Topological susceptibility
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Continuum limit
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Parity violating mixing
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Mixing of the ϑ=0 eigenstates in the CP-broken vacuum

Unphysical mixing of electric and magnetic
dipole moment form factors

Determine the phase of the nucleon mass
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Continuum limit 
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|dN| < 2.9 · 10�26 e · cm

dN = �0.0318(54) ✓ e · fm

dP = 0.0340(62) ✓ e · fm
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egAḡ✓0
16⇡2F 2

⇡

 
ln

M2
⇡

⇤2
N,EDM

� ⇡M⇡

2MN

!

dP = � egAḡ✓0
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Nucleon EDM and Schiff moments
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Some remarks

New method for the calculation of the EDM from theta-term

First calculation of the EDM in the continuum 

Proof-of-principle calculation has been successful

Extension to dynamical quarks started

Stay tuned! The fun starts now!!
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