mediate window observable for
nuon g-2 from overlap valence
KS on staggered ensembles
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Staggered fermions:
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* Absence of the (full) chiral symmetry
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Staggered fermions:

* Rooting procedure

Fermionic discretizations

* Absence of the (full) chiral symmetry

Heavier pions for different taste structure

1.5 |

I I I
/\ |
I I I
(R
A S
?:. hs’e
)

1.0
0.5
0.0

14 |

12

10

]

i (72>
8 @

" window [RBC/UKQCD’18] —— -

6
4
@D
2|/ ¢
€
0
2

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5

t[fm]

[RBC/UKQCD, 2018]

_I I ‘ | ‘ | I ‘ | | I | ‘ I 1 I |
800 F ~ o o © —
.;. RN Il Il
[ zZ z = Z/a=7
=, 600 |- //a=5,6__
% ///(X=3,4
g B //%'-- RM
400 /%-—" | a=1,27]
-8 %/v‘ / ]
8 o"'//
~ 200 —
— a=0
I I P T T

[S. Borsanyi et al., 2010] 0.1 6.15 02 0.25
a[fm]

Alternative: overlap fermions
* \ery expensive

» Restrict to window observable
(less noisy, smaller artifacts):

G(t) —» GOW(t: 1, 1,)
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Setup for the crosscheck with chiral fermions

 Mixed action: staggered sea (4-stout smearing), overlap valence:

o 2 steps of HEX smearing [S. Capitani et al., 2006]
» Local current j, = w(x)y,w(x): needs renormalization

* |sospin symmetric point, connected light quark contibution

 Parameter (quark mass) matching:

. root-mean-square pion mass

o My oy = mggagg: (pseudo) Goldstone pion mass
. My, : my, = 0.002, 0.005, 0.010, 0.020
. Fit miov = AmfV Cmgv: captures partial quenching effects

o Lattice size L ~ 3 fm (L ~ 6 fm for standard staggered runs)

alfm] LxT #conf
0.1315 | 24 x 48 | 716
0.1116 | 28 x56 | 887
0.0952 | 32x64| 1110
0.0787 | 40x80| 923
0.0640 | 48 x 96 | 577
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Renormalization factor Z,,

Determined from pion electric charge

¢(1) = <P(T/2)V4(t)i) (0)) a=0.1116 fm, 28/3x56
— (P(T/2)P(0)) ' ' '
PO =Y, Garsy)(To0) V()= Y @) (To0) |
% x 020 F -
Conserved current: 0.00 G- A :

1 1
2 2 020} .

Z,;: from matching {(7) at some physical t .40 |

We use: Zy, = [C(T/4) — EBT/4)]™!

0 T/4 1/2 31/4 T



Low mode averaging

1
N — oconng s 7\ — . 17 _ Af—
C(tat)=c (tat)_ 3L3 L Re tI' [J,u,x,tM J,u,)_c,tM
xX,x,u=1,2,3
Mvi — /livl
1
M'=Mm"T+M M=) —vy O MII=M|1-
e r e Z /Ii A r Z

C

.. 1S calculated exactly without stochastic sources
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Eigenvectors of the overlap operator

1
. Need: low modes of D_ (m_, = 0) = > (1 + ¥5Sgn }/5DW(—mw))

e D, (m,, #0) = (1 — ul 2) D, +u, u=m,l/m, is straightforward

. = ysD_ of definite chirality £1 since [HZ,,ys] = 0
[R. Edwards, U. Heller, R. Narayanan, 2000]

. Eigenpairs 1%, vof D' D = H> 6 H

OV OV ov? O

. 1% # 0, 1: degenerate pairs of opposite chirality

. 1% = 0: only for one chirality: sign O = Guess sign of topological charge sign Q
A =0 A e (0,1)
»

HZ b < X — +1
OV E > *—— <« X = —
ATV — oHV + BV AT=1
D, ; » “- ‘

A2+ idv/1 — \2 7
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* [ast procedure, large correlation with
sign Q]

* Jopological charTe from GF:

V(5 7) = — g2 0x,ﬂSG(V(T))] V(. 7)
V,(x,0) = U,(x)

* S Wilson, Symanzik, lwasaki, DBW2



Guess sign of topological charge sign QO
a = 0.0787 tm, 40"3x80, 48 configs

* [ast procedure, large correlation with - ,
sign Q| . /2, to 2to
» Topological charge from GF: W [m===- !
IL 0.75 0.66 0.62
V/,t(xa T) — = ggTax,ﬂSG(V(T))] V/,t(xa T)
V,(x,0) = U, (x) 0.71 0.62 0.62
* S Wilson, Symanzik, lwasaki, DBW2 0.80 0.7+ 0,76
» Best option: Iwasaki at GF time ¢ = 1,/2
[C. Alexandrou et al., 2020] 0.60 0.60 0.60
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Low mode averaging, overlap

» Topological charge Qs from GF with lwasaki gauge action

2

» Determine low eigenpairs of an overlap operator H_,, of chirality sign QO

« If they contain zero modes, determine eigenpairs of D,

2

» Otherwise, determine and use eigenpairs of operator HZ, of chirality —sign QOgsp

. 512 eigenvectors of H2 =

1024 — n

/€10

eigenvectors of D, I

* 64 sources for rest-eigen and rest-rest part

Error comparison fora = 0.1315 fm VA w/o LMA



Preliminary results

198 -

0.000

¢
¢
¢

4stout-on-4stout
overlap-on-4stout, RMS
overlap-on-4stout, GB (blinded)

0.003 0.006 0.009

aZ[fm?]

0.012 0.015 0.018

Staggered and Overlap (RMS):
IBMW, 2020] + new statistics

Overlap (GB): new, blinded by
a factor abhnd

10



Conclusions

. Intermediate window a8 from 198 | @ 4stout-on-dstout
U, WIin ® overlap-on-4stout, RMS |

overlap valence quarks on 4 stout 197/ & overlap-on-stout, GB (blinded) {

ensembles T o
e RMS pion mass matching: results | 195- | }

agree with staggered fermions = L

. . . 25

 GB pion mass matching: LMA, finer 25193

lattices In the next runs — s

191

0.000 0.003 0.006 0.009 0.012 0.015 0.018
a2[fm?]



