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Nucleon EDM and CP-Violation
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Nucleon EDM (NEDM) is a sensitive probe of 
CP violation (CPV).

The contribution to the NEDM from the weak 
CP-violating phase is 5 orders of magnitude 
smaller than the current experimental limit. 

Strong CPV and/or BSM physics?
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Nucleon EDM from Lattice QCD
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NEDM from Overlap Fermions
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1. Well defined chiral 
limit at finite lattice 
spacing

2. Improved algorithms 
& High statistics

3. CDER

4. Topological charge 
defined from the 
overlap operator

The anomalous Ward identity holds for 
overlap fermions, and it guarantees that 

 when  even at finite lattice 
spacings.
dn → 0 mq → 0
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3 ensembles with lattice spacing ~0.11 fm
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Multiple coherent grid sources + inversion with 
deflation  + Stochastic Sandwich method + LMS
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3 ensembles with lattice spacing ~0.11 fm
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The cluster decomposition error reduction

Q → ∑
x

q(x)
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 q(x) =
1
2

Tr[γ5Dov]
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Systematic Uncertainties
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The total systematic uncertainty is found to be 22%, which comes from the two-state fits (18%), the 
momentum extrapolation (4%), the CDER technique (12%) and the chiral extrapolation (3%).



Chiral Extrapolation and Results
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Chiral Extrapolation and Results
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Summary and Outlook

11

Using overlap fermions, we are having very clear signal for 
nucleon EDM.

Study with lighter pion masses and more lattice spacings is 
on going.

Thank you


