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CP-Violation in K – K Mixing: εK and BK

K εK→ indirect CP-violationεεKK→ indirect CP-violation

The Effective 
∆S=2 

Hamiltonian

QQ((µµ))
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Hot News:Hot News:

This year,  renewed interest on BK from phenomenology

~2 σ

☺☺ NNFF=2+1, =2+1, ☺☺ DWF, DWF, 
// small volume and small volume and // no continuum limit no continuum limit 

// 2 sea q. masses 2 sea q. masses // residual mass: mresidual mass: mseasea//mmresres ~ 1.6    ~ 1.6    
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Hot News:Hot News:

This year,  renewed interest on BK from phenomenology

~2 σ

New Physics?        It looks very premature, but New Physics?        It looks very premature, but 

☺ Our BK can help it and is welcome

// NNFF=2=2, , ☺☺ tmQCDtmQCD, , 
☺☺ large volume  large volume  // continuum limitcontinuum limit

// O(aO(a22) and good ) and good chiralitychirality
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2008 BK summary

NNFF=2+1:=2+1:

// no continuum limit

⇒ a-1=1.73 Gev,             
L=2.74 fm, mπ>=330

/ 2 sea q. masses!!!

Enno E. Scholz - CKM08

DWFDWF

Stag.Stag.

TmQCDTmQCD

OverlapOverlap

NNF F = 2: = 2: tmQCDtmQCD

☺ continuum limit

=> a-1=>2.3 Gev,  
L=2.2/2.9 fm, mπ>=300

☺ sea q. masses dep.
/ Quenching the strange

NNF F = 2: Overlap= 2: Overlap

/ no continuum limit

=> a-1=1.67 Gev,           
L=1.9 fm, mπ>=290



OUR CALCULATION: RUN, post-lattice 2008
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► β = 3.90:       higher statistics for lighter quarks

Nmeas = 100L3 x  T= 323x 640.0040β = 3.90

► Lighter q. mass at 323x 64 is running
Nmeas = 60L3 x  T= 323x 640.0030β = 3.90

►Continuum Limit and scaling test with mixed action
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Petros’s slide at the Trento-ETMC  meeting

OUR CALCULATION:   Mixed action approach
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OUR CALCULATION:   Quality of Plateau for BK bare
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► Finite volume effects:

β = 3.90 0.0040 L3 x  T= 323x 64 Nmeas = 100

► Lighter q. mass at higher volume is running
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β = 3.90 0.0030 L3 x  T= 323x 64 Nmeas = 60
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Mind: renormalization c. by RI-MOM

=> see later for details  

► Scaling test: No Anomalous SCALING for our Mixed action approach

10%

30%

0%



► Scaling test: awaiting for definitive renormalization constants

Quantitative cross-check on the scaling => to prove our Mixed action approach

bare 1
KB (a 2GeV)− = bare 1

KB (a 2.3GeV)− = bare 1
KB (a 2.9GeV)− =
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► Scaling test: awaiting for definitive renormalization constants

Quantitative cross-check on the scaling => to prove our Mixed action approach

O(a2) violations at percent level
=> Frezzotti and Rossi mixed action
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► Renormalization Constants:  BIG working in progress.

A complete RI-MOM analysis will be ready in 2/3 weeks for all βs

However, potential effects from O(a2g2) look 
already sizable 

• For the time beeping, we subtract them from a linear fit
• Next, we may need help from Harris Papadopoulos et al.

a2p2
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δBK/BK ~ 2%

Unitarity case

► Chiral-fit Setup: SU(2)Lx SU(2)R  fit (µv) + static strange quarks (µh)

BK(bare)
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Sharpe & Zhang (1996)



► Chiral-fit Setup: SU(2)Lx SU(2)R  fit (µv) + static strange quarks (µh)
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1. δBK/BK ~ 2%

2. Uni and Pq fits OK

BK(bare)



► I schedule one month to finish
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coefficients are compatible with zero
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► Chiral-fit Setup: SU(2)Lx SU(2)R  fit (µv) + static strange quarks (µh)

β = 3.90 at 100 meas

δBK/BK ~ 2%

Partial-
Quenched case

BK(bare)

Divergent χ-logs
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