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Exponential Wilson Clover Fermions
Small reminder

i .
Dee + Doo = (4 + mo) + acsw Zo-m, Fu Schrédinger F\m(;tiom\l Ensembles
. 0.035 0.054  0.064 ‘ I(x)l]l)W 0.094 0.121
ac, i A + ‘ ‘ ‘ ‘ ‘
_>D:;(p +Ds),;p = Mo exp {74 +sw ZUHVF‘MV} 1759 *
mo
1.50
. ey 1.25
® Made for numerical stability [1911.04533] g g gy
. 1.00 4 0 o e
® Goal: QCD matrix elements on OpenLat g i:Zs
0.75
. e K
® Approach: ol T oo | s
— Schrédinger functional
.o . . . 0254 .
— Ability to work close to the chiral limit st 2 i
. b LB > 2 Rk
— Intermediate volumes (3 fm box) 000 e e ;"“‘ﬁ“’f’"“j%&% """ sl i [
_ A||gned W|th OpenLat ensembles 1.35 1.40 1.45 1.50 P 1.55 1.60 1.65 1.70

® N¢ =3 mass degenerate = Tr{My} = 3mg™
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General strategy

e Evaluate Ward identities in the Schrédinger functional
® For Zvy: [hep-lat/9704001, hep-lat/9710071, 1711.03924, 2510.06869]
— Vector rotations 1(z) — ¥/ (z) = e~*)F ¢(x)

— Variation: 6v{(0O0’)
— Resulting condition to evaluate on the lattice:

Zy = Fi/Fy + 0(a®)
® [or Za: [hep-lat/9611015, hep-lat/0505026, Della Morte et al. (2009), 1604.05827]

— Axial rotations 1 (z) — ¥/ (z) = e 1@ y(z)
— Variation: 64 (A00’)
— Resulting equation to evaluate on the lattice:

Iy

7a = \/4mI(FPA)I —2(Faa) +0(@)
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Renormalization of the vector channel

zo =T
° Jv=_10v (1 + by am‘éal + by aTr{Msea}) =
Fi/Fy + 0(a?) B
with F; = (O'O) and Fy = (O'V,0) and O = (¢
® Holds at mq # 0
* Close to the chiral point, gives access to Zv, by, by
® Multiple strategies possible [hep-lat/9704001, 1805.07401] oy — 0

e Here: linear fits close to the chiral limit

Universitit D-PHYS

Minster HPCP LATTICE 2026  3/16

ETHziirich ==




Dataset
Renormalization factors

7 A val sea
data points at 8 = 3.90 Zv(B =4.0,my =mg* = 0;z0/a)
0.008 chiral
symmetric
val _ pysea
Mg™ = Mg 0.765 4
0.006 4 -
0.764 4
s 0.004 * i
£ -
0.763
0.002
0.762
0.000 =
. . —— 0.761631(22)
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Results
Vector channel

Interpolation of Zv (8 = 3.90, mq) Interpolation of Zv(g3)
1.05
0.755 1 ... 2Zy(by + 3by) #
zy e
0.754 4 4
0.753 4
0.752 4
3 0.7514 —
0.750 1
0.749
0.748
07a7{ *~
040‘00 0.601 0.602 D‘C‘UOS 040‘04 0.605 U»O‘OG 0.65040 012 Oj4 0.‘5 0‘,5 1.‘0 1‘,2 14‘4 1‘,5
mq 9%
Zv =Zv + Z\/(bv + 36\/) amq
4 14 a192 + azgp
2 2 190 290
with My = m;al — mzea Zv(go) =1-0.075427 ggo <1+blgz
0
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Results
Vector channel

0.772 4
0.770 4
0.768 4
~
0.766 4
0.764 4
0.762 4
0.600 0.602 0. 604 0.606 0.608 0.610
e
Interpolation to access by (8 = 4.0)
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1.6 9
1-loop std WCF
—— 1-loop std WCF constrained
1.59 oo 1-loop std WCF constrained, include g3 = 0.7

----- tree level constrained g3 = 0.7
144 T target coupling range data
i g=07

by =1+ 0.0886(4/3)93 +a1gy + a2g5 + asgs
by = 1+ a1g5 + argo + a2g5
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Results
Vector channel
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Evaluate: by =

(Omq Zv /%v)—by
3
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Renormalization of the axial-vector channel

® 7 needs the evaluation of 4-point functions

® Contact terms o« amq = consider only mq = 0

\/ Fl
A = -
Ami(Fpa)t — 2(Faa)t

+ O(az)

where Fxy = <O’X($0)Y(yo)o>, FXY = Zzg Fxvy
and O, O’ SF boundary sources [hep-lat/0505026]

o 7l and Z°™ are both legitimate estimators

® Only correct to O(a?) if A% is improved
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Renormalization of the axial-vector channel

® 7 needs the evaluation of 4-point functions

® Contact terms o« amq = consider only mq = 0

\/ Fl
A = -
Ami(Fpa)t — 2(Faa)t

+ O(a2)

where Fxy = <O’X(.T0)Y(yo)0>, FXY = Zzg Fxy
and O, O’ SF boundary sources [hep-lat/0505026]

o 7l and Z°™ are both legitimate estimators

® Only correct to O(a?) if A% is improved
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Status of ¢,

two-step fit

global fit

----- 1-loop PT
—— Padé fit @ chiral
—— Padé fi

0.00 0.00
—0.011 —0.014
—0.02 4 —0.02 4
—0.03 4 ~0.034
—0.044 -ee 1-loop PT ~0.04q

—— Padé fit @ chiral
—— Padé fit @ symmetric
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
2
9o

closer look from perturbation theory [J. Falceto, Fri, 15:00]
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Results
Axial-vector channel

Zem!

Hozg
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089 pbo
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—— Padé fit
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Outlook

® Focus on finalizing ca
* We have seen: Zv, by, by are under investigation

— Still more data points/statistics
— last production runs

Z a viable, final analysis awaits ca
® cvy in progress
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Backup

Determination of the chiral limit | Evaluation of ¢4
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Backup

Determination of the chiral limit | Extrapolate to mq =0

Interpolation to LCPs at 8 = 4.100

1.24 r

______________________________________ - -———-
1.01 3 r
0.8 ¥ r

lin. interpolation

3 061 === sym. point
=== chi. limit
0.4+ L
0.2 4 r
0.0 +===— A e e e t
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Backup

Interpolations of ca

Interpolation to chi and sym LCP at 5 = 4.100
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linear fit
ca on ensembles |
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