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Introduction

Staggered Wilson term construction

(Golterman, Smit, 1984; Adams, 2010; C.H. 2010; deForcrand et.al. 2010,2012; Durr 2012)

A plon (N
A "= Y "'77M2nr#1~~#2n (Cm .G

© Mi2n )sym

@ {Dg, e} =0and D}, = —Dg

st —

@ Mass term: [A,¢] =0, AT = A C.i=~ (Vu i VJ)

2
> Dpe = eD/‘T\
(Vi)yy = Uu(X)0x1p,
> )\ = A4, real determinant oy pAILY

—_

_ AL Xy,
— ———— @ [ pzn _6#1~-~#2n( 1) ok

17 /A\ ~ (Vuy =+ Vs @ Epay -+ Epizn)
_ 1 2 a ® = (—1)Zven ~ (v ®1)
B T e (D e (508)
NG/
BN o {CM,G} =0
2p! o Re"w 2 @ Attt ~ (1 ® €y - - '5/12n) + O(a)

Christian Hoelbling (Wuppertal) Staggered Domain Wall Fermions Jul. 25t 2016 3/14



Staggered domain wall construction
Staggered DW fermions

@ Domain wall operator (Kaplan 1992; Shamir 1993; Furman, Shamir 1994)
N,

UDpWV = > W (D), Ws— P Vg g — P Vs y)
s=1
with Py = 5(1 £s),
@ Boundary conditions with mass term:
P+ (\Uo + m\IJNS) =0 P_ (\UNS_H + m\IJ1) =0

Borigi’'s modification (orici, 1999) Optimal DWF (chiu, 2002)
Pi\u3$1 — —Dﬁ/Pi\US¥1 — = wsDw(—Mp) £ 1
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PRt e RN @ Staggered versions (adams, 2011)
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Staggered domain wall construction

Staggered DW fermions
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Staggered domain wall construction

Staggered DW fermions
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Staggered domain wall construction
Staggered DW fermions

@ Domain wall operator (Kaplan 1992; Shamir 1993; Furman, Shamir 1994)
N,

UDpWV = > W (D), Ws— P Vg g — P Vs y)
s=1
with Py = 5(1 £s),
@ Boundary conditions with mass term:
P+ (\Uo + m\IJNS) =0 P_ (\UNS_H + m\IJ1) =0

Borigi’'s modification (orici, 1999) Optimal DWF (chiu, 2002)
Pi\u3$1 — —Dﬁ/Pi\US¥1 — = WSDW(_MO) 41
233'3“‘%%’%%«%%%%& @ Staggered versions (adams, 2011)
fg “"‘a. N u‘*{i”'r .“x”‘ - DA
&@g%%w — € ~ ("\)/5 ® 55)

Re(\)
Christian Hoelbling (Wuppertal) Staggered Domain Wall Fermions Jul. 25t 2016 4/14



Numerical setup

@ Schwinger model (QED>)
@ Wilson gauge action

@ Unsmeared and

3-APE (a = 0.5)

B | Ny x Nt | #conf
0.8| 8x8 | 1000
3.2 |16 x16 | 1000

5|20 x20 | 1000
7.2 | 24 x 24 | 1000
9.8 | 28 x 28 | 1000

12.8 | 32 x 32 | 1000

Christian Hoelbling (Wuppertal)

Numerical study Setup

@ Normality violation Ay = ||[D, D]||

@ GW violation Agw = ||7sD — D3s||
@ Residual mass Mg = |Amin|
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Numerical study Kernel operators
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Numerical study
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Numerical study
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Numerical study Kernel operators
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Numerical study Bulk operators

Bulk operators

Wilson kernel Staggered Wilson kernel
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Numerical study Bulk operators

Bulk operators

Wilson kernel Staggered Wilson kernel
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Numerical study Bulk operators

Bulk operators

Wilson kernel Staggered Wilson kernel
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Numerical study Bulk operators

Bulk operators

Wilson kernel Staggered Wilson kernel
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Numerical study Effective operators
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Numerical study Effective operators

Myt Ay Bow Mt Ay Doy
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Numerical study Effective operators
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Numerical study Effective operators
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Numerical study Effective operators
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Numerical study Effective operators
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Numerical study Continuum limit

Continuum behaviour
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Numerical study Continuum limit

Smeared continuum behaviour
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Numerical study Continuum limit

Why the good chiral properties?
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Numerical study QCD outlook

QCD, 6* x 8, 3 = 6, APE smeared

Ay = 0.539, Agyy = 1.096 Ay =0.087, Agyy = 0.089
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Numerical study QCD outlook

QCD, 6* x 8, 3 = 6, APE smeared

Dy = 0.028, Agy = 0.031 Ay = 0.001, Agyy = 0.001
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Numerical study Summary

Could staggered DWF be useful?

v Construction is straightforward X Counterterms for Ny = 1

v Good chiral symmetry properties (Sharpe 2012)
v Easily parallelizable X Staggered spin structure

~ Bulk/chiral properties of Ny =2 QCD?
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