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We present a first-principles lattice QCD + QED calculation at physical pion mass of the leading-order
hadronic vacuum  polarization contribution to the muon anomalous magnetic moment. The total
contribution of up, down, strange, and charm quarks including QED and strong isospin breaking effects
is afVP 1O — 715.4(18.7) x 1010, By supplementing lattice data for very short and long distances with
R-ratio data, we significantly improve the precision to a:}vp L0 = 692.5(2.7) x 107'°. This is the currently
most precise determination of ai¥F 10,
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g — 2 Theory Breakdown

Contribution Value x10'©  Uncertainty x10° HPacD 2016
QED 11 658 471.893 0.010 B 2017

RBC/UKQCD 2018
EW 15.36 0.10 Erve 2018
HVP LO 693.1 4.0 FNAUHPQCD/MILC 2019
HVP NLO —9.83 0.07 ETMC 2078 Upat
HVP NNLO 1.24 0.01 B 2080 v
Hadronic light-by-light 9.2 1.8 RBCIUKQCD 2018
Total SM prediction 11 659 181.0 43 "bhnz 2012
BNL E821 result 11 659 208.9 6.3 sogeronner 3017
Fermilab E989 target ~ 1.6 DM 2010

KNT 2019
[Phys.Rep. 887 (2020)] No new physics | == ]

610 630 650 670 690 710 730 750

HVP LO: %"
[PRD 101, 074515 (2020)]

[expt]—[theory] = 27.9(7.6) x 10710 = 3.70 tension
Hadronic parts dominate uncertainty

R-ratio precise, slowly improving
LQCD imprecise, rapidly improving

Soon test LQCD against R-ratio/No NP
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https://inspirehep.net/literature/1800513
https://inspirehep.net/literature/1784488

Tensions in R-ratio data
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Avoid tension w/ lattice-only estimate of aZ’VP

Use LQCD to inform experiment, resolve discrepancy
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https://inspirehep.net/literature/1747772

RBC/UKQCD Error Budget

@, MO ORI 902 9(1.4)5(0.2) ¢ (0.1)v (0.2)4 (0-2)2 649.7(14.2)s (2.8)c (3.7)v (1.5) 4 (0-4)2(0.1)mas (0. 1) o4
@, <o oPin 97 0(0.2)s(0.0)¢(0.1)4(0.0)2 53.2(0.4)s(0.0)c:(0.3)4 (0.0)z
@, o iospin 3.0(0.0)s(0.1)c:(0.0)z(0.0)m 14.3(0.0)s(0.7)c:(0.1)2(0.0)m
@, 4% dise Bsospin - _1.0(0.1)5(0.0)c(0.0)v(0.0) 4 (0.0)z —11.2(3.3)5(0.4)v(2.3)1,
q, QD conn 0.2(0.2)s(0.0)c:(0.0)v(0.0)4 (0.0)2(0.0) 5.9(5.7)s(0.3)c(1.2)v(0.0) 4 (0.0)z(1.1)r
QLD dise —0.2(0.1)5(0.0)c(0.0)v(0.0) 4 (0.0)2(0.0)& —6.9(2.1)s(0. 1 0.0)4(0.0)z(1.3)
f“’ 0.1(02)5(0.0)¢(0.2)v(0.0) 4 (0.0)2(0.0) s 10.6(4.3)5(0.6)c(6.6)v (0.1)A (0.0)2(1.3) gas
@, " P 931.9(1.4)5(0.2)c (0.1)v(0.3)4 (0-2)(0.0)m 705.9(14.6)5(2.9)c(3.7)v (1.8)4(0.4)2(2.3)1.(0.1)as
(0.1)E64(0.0
a, QPP SIB 0.1(0.3)s(0.0)c:(0.2)v(0.0) 4 (0.0)(0.0)(0.0) mas 9.5(7.4)s(0.7)c(6.9)v(0.1) 4 (0.0)2(1.7)5(1.3) pas
“ —ratio 460.4(0.7)rst(2.1)rsy
au 692.5(1.4)5(0.2)c(0.2)v(0-3)4 (02)2(0.0)e(0.0)ss  715.4(16.3)s(3.0)c(7-8)v (1.9)a(0.4)z(1.7)(23)L
(00)5(0.1)c(0.0)5(0.0)55(0.0)5 (0. 7)rsT(2.1)rsy (1.5)E45(0.1)£64(0-3)n (0 2)c(1.1)5(0.3)5(0.0)m

TABLE I. Individual and summed contributions to a,, multiplied by 10'°. The left column lists results for the window method
with to = 0.4 fm and ¢; = 1 fm. The right column shows results for the pure first-principles lattice calculation. The respective

uncertainties are defined in the main text. [PRL 121, 022003 (2018)]

Full program of computations to improve total uncertainties:

Reduce statistical uncertainties on light connected contribution
Improve QED+SIB contributions

Improve lattice spacing determination

vvyyvyy

Finite volume and continuum extrapolation study
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https://inspirehep.net/literature/1649231

RBC/UKQCD Error Budget

@, om0 9(1.4)s(0.2) 0 (0.1)v(0.2)4 (0.2)2
Vo comn, isosrin97.0(0.2)5(0.0)c (0-1)4 0.0z
“ PP 3.0(0.0)5(0.1)¢(0.0)2(0.0)m
@, 4% e Bespin - —1,0(0.1)5(0.0)¢(0.0)v(0.0)4 (0.0)z .
q, QD conn 0.2(0.2)s(0.0)c:(0.0)v(0.0)4 (0.0)2(0.0) 5.9(5 4(0.0)z(1.1)g
a,QED: dise ~0.2(0.1)5(0.0)c(0.0)v(0.0) (0.0)z(0.0)& —6.9 A(0.0)2(1.3)w
f“‘ 0.1(0.2)5(0.0)(0-2)v(0.0) (0.0)2(0.0) s 10.6 2(0.0)z(1.3)gas
@, 7T O 93119(1.4)5(0.2) ¢ (0.1)v (0-3) (0.2)2(0.0)am 705.9 8)a(04)2(2:3)1.(0.1)pas
SLD siB 0.1(0:3)5(0.0)c(0-2)v(0.0)(0.0)2(0.0)5 (0.0)5.1 9.5 0.1)4(0.0)z(1.7)e(1.3)gas

rsT(2.1)RSY

a,

)
-7)

G92.5(1. 4)s<0 2) (0 2)\ (0 3) \(0 2)4(0 0)i(0. O)LAB 7154
-0y

(0.4)2(L7)e(23)L

1.9)a
)l (02)(11)5(0. 3)g(0-0)m

TABLE I. Individual and summed contributions to a,, multiplied by 10'°. The left column lists results for the window method
with to = 0.4 fm and ¢; = 1 fm. The right column shows results for the pure first-principles lattice calculation. The respective

uncertainties are defined in the main text.

Full program of computations to improve total uncertainties:

vvyyvyy

Finite volume and continuum extrapolation study

[PRL 121, 022003 (2018)]

Reduce statistical uncertainties on light connected contribution
Improve QED+SIB contributions

Improve lattice spacing determination
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Diagrams
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Diagrams
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Lattice Ensembles

alfm]
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a?[fm?]

Many ensembles all at physical pion mass
2 4+ 1 flavor M&bius Domain Wall Fermions for valance & sea

Connected light-quark distillation w/ 4 ensembles: 241D, 32ID, 48, 64l

High precision distillation study:
> significant improvement on statistics (improved bounding)

» measure FV directly, test model
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Light Connected HVP
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Precision in LQCD HVP

10t eee C(t) = % Z,’ < [1[17:1#] t [1ZVI¢J0>
o e ~ 5, | (Qldyipln) [Pe Bt
. e%%ﬁ . a, =y, weC(t)
) %ﬁﬂﬂstance

T
tla

LQCD aﬁIVP precision dominated by stat.uncertainty from long distance

C(t) small at large t, = sum of few exponential
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Precision in LQCD HVP

10 999 C(t) = % Z,’ < [1[17:1#] t [1ZVI¢J0>
ol o ~ 5, | (Qdvipln) [FeEnt
S 10 E-eg@ = Zt WtC(t)
% ong distance /,—\\\
1077 /
] \
N Tﬂﬂ ol '\/\/\J‘ N Y
/
\
3 3 O N~ ’
™

LQCD aﬁIVP precision dominated by stat.uncertainty from long distance

C(t) small at large t, = sum of few exponential

Long distance mostly 77, p

Calculate exclusive wm in LQCD, replace data — fit (stat — syst)
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Improved Operator Basis

Distillation smearing kernel X = access many operators

Use operator improvement for 27 [Phys.Rev.D 86 (2012) 034031]

Unimproved 7, 27 operators:

Ox(p) ~ C_)ICT'yg;e_"p'xlCQ
Orr,j ~ Or(P)Ox(—p)

Optimized 7, Improved 27:
02" (p) ~ > _ bx (C—?/CT rkef"p'xlCQ> s Tk € {5,757, 571}
k
o5 ~ [0 (p)]" 0P (p)

Linear combo of 7 operators to remove excited state contamination from 1m

Expectation of reduced excited states in 27 operators

Aaron S. Meyer Section: Light Connected HVP 14/ 39


https://inspirehep.net/literature/1095111

Operator Basis
HVP

| =1, P-wave channel ~ ay,

Vector current operators (2 total):
» Local 0y, = QuQ, pe{1,2,3}
> Smeared O;, = QKT7,KQ

27 operators (8 total) p € ZT“ x {(1,0,0),(1,1,0),(1,1,1),(2,0,0)}
> Unimproved: Oxr(p) ~ Of(p)Ox(p)
> Improved: O;";Tp'(p) ~ [Ofrpt'(p)]Jr o (p)

41 operators (2 total) p= 2% x (1,0,0):
> O47rA(p) ~ O7r7r,/:1(p)07r7r,l:2(0)

> O47rB(p) ~ O‘ir‘ir,/:l(p)oﬂﬂ,lzo(o)
Other 47 isospin combinations vanish due to symmetrization

Nominal choice: 8 operators —
» 2 vector current
» 3 improved 77, p € {(1,0,0),(1,1,0),(1,1,1)}
» 1 unimproved 7w, p € {(2,0,0)}

» 2 isospin combos 47
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47 Contractions

A RS R R AN A R RIS
KPR AR AL AR R RN E IR R
B SRR B R E M B ANAKHAPZ
BRI MBI R AR RN AR SR
F RO AR RN E R =AM RS 2
BRI R N AN R R AR R K S
SR ENREZ AT AIS IR Z AN
NAZRRS RSN R EAR UM RTTRE &
RN R ISR N A RN SR
KRR R RPN R S RA MBS L s
LN ORI NI E R EN R A AN
PR RO AR IRN G XS Z R AR
RIS R B R M NIRRT B IR A
BN SN R AER R T E BN R OPHIZR
NE R K A RN Z R 4R S
KR RS E R IR B E R RN
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47 Contractions cont...

SIS A R S AL
SN IR L O THE E O = RS XN
MARD ARSI E R =R B Z S AN
FIGEHL R AR 2SR Mg H
DB AB RN R S N B Z AN N RHHOR
B TR R AL SIS IR B N R IR
RO RS B LN TP AT SN M
B OSBRI R A SRS IR
RO ERINEN E B R RIS S
B RN S R RR SN E AR S R 5 X
SRR SRR RN ES T ML ST LN RS
BRI RN RN NG AR R4
EA ARSI E WE 2 P O R ECS RN R R )
S Z S IN S R P RS RO
BRI AR T R R RN Z AR e S B A RS
OEB IR ERERE LI E L S DA N
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47 Contractions cont... cont...

e e AN S e NI i3 Ll
AL DTt S NI A R e W e N R e
R AR e BRI LR AT AR NN S S R
B R HOR ML AR LA X
DU R A I KA X M I’
FHCRH O R E R SR IS R B MM E N LR
R IR RS S ERELPS IR
A AR HIATAS IS E NS MRS DI
MR RPIS N IR

> automated operator generator [1912.04917[hep-lat]]
> automated Wick contractor https://github.com/lehner/Wick

> automated perambulator contractor https://github.com/lehner/Contractor
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https://arxiv.org/abs/1912.04917
https://github.com/lehner/Wick
https://github.com/lehner/Contractor

Spectrum - 48|

unimproved improved
0.65 0.
3 E 3 E
0.60 * T 2 0.60 * T 2
= b 4 3 x X &
= T I T e
0.55 . i 3 e 0.55 . i 3 e
= ¥ & ¥ &
0.50 - = x 0.50 - = k3 3 I
w - w - -~ 2 overlapping
» -
_% 045 z z _% 045 - = 4 T A 47 states
w w
¥ ¥
0.40 0.40
0.35 0.35
-
0.30 - - - - 0.30 - - - - -
025 2 3 4 5 6 7 8 025 2 3 4 5 6 7 8
tola tola
Generalized EigenValue Problem (GEVP):
C(to) V = C(to + t) V A(6t) spectrum : Ap,(8t) ~ etEndt
Fixed dt; increase tg — less excited state contamination
Improved operators:
Faster convergence to plateau, slightly worse statistics
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Overlaps - 48l

2 overlapping

unimproved improved
o. 0.
T n=0 T n=0
0.0035 3 " 0.0035 "
- T n=2 - T n=2
E X n=3 X n=3
0.0030 E n=4 0.0030 E n=4
T n=s T n=s
T n=6 T n=6
. 0.0025 . 0.0025 %
T i
oF ]
T 0.0020 T 0.0020
= =
€ oo0s € oo0s
0.0010 k3 0.0010 T
0.0005 0.0005 +
€ °F - ¥  ef OE % -
0. o L <— 47 states
H] 3 7 8 H] 3 4 3 7 g

Generalized EigenValue Problem (GEVP):

C(to) V = C(to + t) V A(6t)

Fixed dt; increase tg — less excited state contamination

Improved operators:

Faster convergence to plateau, slightly worse statistics

s
tola

overlaps : Vi, o< (Q] O; |m)
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Spectrum - 48|

no 4m w/ 4
0.4 0.4
3 5 3 &
0.60 * T 2 0.60 * T 2
x g 3 ES
055 i ¥ E 055 1 % 2
= T &
0.50 x 3 I 0.50 - x I ¥ I
n n - - -
3 ous = = = £ ous - =z T 2
uy u
3 3
0.40 0.40
0.35 0.35
030 b - - 0.30 “ b he - -
0.25 2 4 5 7 8 0.25 2 3 4 5 6 7 8
tola to/a
4 operators:
» No change to spectrum of 27 states
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Overlaps - 48l

no 4w w/ 4w
o o
& n=0 s
n=1
0.0035 T ne2 0.0035 T
3$ n=3 x
0.0030 ¥ n=4 0.0030 3
K3
¥
. 0.0025 } 0.0025 }
i
oF
T 0.0020 0.0020
>
g 0.0015 0.0015
0.0010 0.0010 T
0.0005 0.0005 ¥
ox  of o % - = oF of ‘:} -
o o 3
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4 operators:

» No change to spectrum of 27 states

»> No overlap with local V,, operator
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Overlaps - 48l

O47rA ~ O7r7r,l:107r7r,1:2 O47rB ~ O7r7r,l:107r7r,1:0

4000 E3 4000

3000 E { E {

2500

E3
3500 E

- SRR
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1<t el bef ] 1 e
S3335553
o
aunmswNRoO
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4 operators:
» No change to spectrum of 27 states
> No overlap with local V,, operator

> Large overlap with 47 states
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Correlation Function Reconstruction - 48l

1.
- 3 local vector current
- G 1-state reconstruction
A 2-state reconstruction 1
- y
20 ¥ x T 3-state reconstruction
E 3 3 6-state reconstruction
- F  7-state reconstruction 08
T * 3
) ¢ o6
2 g
S - =
S ap =2, w(t)C(r)| 3 1
= g 04 }
= I
B $ }I
- L
- % 0.2 III Itx" local vector uncertainty
ES = - T T l-state reconstruction
10 I= oo™ I 2-state reconstruction
= 0. - B 3-state ion
E= T 6-state reconstruction
.56.‘ ¥ 7-state reconstruction
-o.
[ 10 20 30 40 5 10 15 20 25 30
tla tla

Left: a, integrand, Right: ratio reconstruction/local vector
> More states = better reconstruction

> 6 state = 1o consistent at t > 16a ~ 1.7 fm
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(Improved) Bounding Method

Bounding method [BMW/RBC/UKQCD 2016]:
Use known results in spectrum to make a precise estimate of
upper & lower bound on aﬂVP

C(f) t < tmax

C(tmax)e_E(t_tmax) t > tmax

C(t; tmax, E) = {

Upper bound: E < Ep, lowest state in spectrum
Lower bound: E > 1og[%]
max

Improved bnd. mtd. [RBC/UKQCD 2018 (KEK workshop)]:
Replace C(t) = C(t) — N |cq[2e—Ent

—> Long distance convergence now o e~ En+1t
— Smaller overall contribution from neglected states

Add -, ZHN w(t)|cn|?eEnt after bounding correlator
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https://kds.kek.jp/indico/event/26780/session/10/contribution/21/material/slides/0.pdf

Bounding Method Results - 48l

T/2

660

l TT T

$  upper bound
A lower bound

)}
wu
o

630

620

2 w(t)E(t)/10-10
[e)]
5
]
Heo>g!

610

g

600

0 10 20 30 40
No bounding method: aZ’VP = 638(21)
Bounding method tmax = 3.0 fm, no reconstruction: al’;’VP = 624.2(8.2)

Bounding method gives factor of 2.5 improvement over no bounding method

Improving the bounding method increases gain to factor of 5, including systematics
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Bounding Method Results - 48l

660 LI B 0
l P upper bound
B 650 A lower bound
| P LA%T
o A
S 640 II
=
-~
‘U 630 :
s
N Y 620
=N 610
600 1 - - - -
0 10 20 30 40

No bounding method: aZ’VP = 638(21)
Bounding method tmax = 3.0 fm, no reconstruction: a/’;’VP = 624.2(8.2)

Bounding method tmax = 3.0 fm, 1 state reconstruction: agVP = 626.6(7.2)

Bounding method gives factor of 2.5 improvement over no bounding method

Improving the bounding method increases gain to factor of 5, including systematics
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Bounding Method Results - 48l

T/2

660 T s
i $  upper bound
o 650 A lower bound
-
|
o
S 640
=
-~
‘U 630
s
Y 620
w 610
600

0 10 20 30
No bounding method:
Bounding method tmax = 3.0 fm, no reconstruction:

Bounding method tmax = 3.0 fm, 1 state reconstruction:
Bounding method tmax = 2.5 fm, 2 state reconstruction:

40
alVP = 638(21)
allVP = 624.2(8.2)
alVP = 626.6(7.2)
alVP = 628.2(5.7)

Bounding method gives factor of 2.5 improvement over no bounding method

Improving the bounding method increases gain to factor of 5, including systematics

Aaron S. Meyer Section: Light Connected HVP

28/ 39



Bounding Method Results - 48l

660
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620

2 w(t)E(t)/10-10

T/2
t

610

|
P  upper bound
A lower bound

0

600 — TI% T T
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No bounding method:

Bounding method tmax = 3.0 fm, no reconstruction:

Bounding method tmax = 3.0 fm, 1 state reconstruction:
Bounding method tmax = 2.5 fm, 2 state reconstruction:
Bounding method tmax = 2.1 fm, 5 state reconstruction:

40
alVP = 638(21)
allVP = 624.2(8.2)
alVP = 626.6(7.2)
alVP = 628.2(5.7)
aiVP = 626.3(4.4)

Bounding method gives factor of 2.5 improvement over no bounding method

Improving the bounding method increases gain to factor of 5, including systematics
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Bounding Method Results - 48l

660

)}
wu
o

o
S
o

630

620

t

2 w(t)E(t)/10-10

T/2

610

600

B e
$  upper bound
A lower bound

0 10 20 30
No bounding method:
Bounding method tmax = 3.0 fm, no reconstruction:

Bounding method tmax = 3.0 fm, 1 state reconstruction:
Bounding method tmax = 2.5 fm, 2 state reconstruction:
Bounding method tmax = 2.1 fm, 5 state reconstruction:
Bounding method tmax = 1.7 fm, 6 state reconstruction:

= 626.6(2.7)stat (0-4) 7, .481(2-6) -1 451(0-5)bound (0.5)exc

HVP conn, iso, 48|
au

40
alVP = 638(21)
allVP = 624.2(8.2)
alVP = 626.6(7.2)
alVP = 628.2(5.7)
aiVP = 626.3(4.4)

Bounding method gives factor of 2.5 improvement over no bounding method

Improving the bounding method increases gain to factor of 5, including systematics
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Window Method/Cross Checks
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Window Method

5, CO) w,
1E+05 [ C(t) w, 6(t,1.5fm.b.15fm)
5, C(t) w, [1-6(t,0.4fm,0.15fm)]

|

1E+04 -
1E+03
1E+02
1E+01
1E+00 -
1E-01
1E-02 [
1E-03 |-

\ | [PRL 121, 022003 (2p18)]

0.1 1

sqrt(s) / GeV

Build smooth step function:

100

wC(t)/10710

. ¥ full
= & short-distance
v long-distance

O(t, 1, A) = [1 + tanh](t — u)/Al]/2

= a;""[to, t1,A] = Z we C(t)[O(t, to, A) — O(t, t1, A)].
t

Window range = /s scale

Use window to isolate p, mwm physics
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https://inspirehep.net/literature/1649231

Cross Check Values

ud, conn.,

1 short

ud, conn.,

owin.

ud, conn,

"

ud, conn,

owin.

ud, conn,

1 short

isospin
isospin

isospin/lo—lo
isospin/lo—lo

isospin/lo—lo

2n+-2

O(t, u; A) = [1 + tanh[(t — p)/A]]/2

{to, t1, A} = {0.4,1.0,0.15} [fm]

= weC(t)[1 - O(t, tg, A)]
= wC(1)[O(t, to, A) — O(t, t1, A)]
=649.7(14.2)5(2.8)c(3.7)v(1.5)4(0.4) 2(0.1)e45(0.1) o4

=202.9(1.4)5(0.2)(0.1)(0.2)4(0.2) 7
=51.6(0.5)[UNPUBLISHED)]

n= (=11, mc(t)

My comnisespin 1010 — 4 (Q2, + Q%) GeV 2 x 0.1713(46)5(12)y/(8) ¢
% o BP0 /10710 = — (Qf, + Qfown) GV x 0.352(37)5(9)v (4)c

Published values in Ref. [PRL 121, 022003 (2018)]
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PHYSICAL REVIEW D 101, 074515 (2020)

Window Comparison

Consistency of hadronic vacuum polarization between
lattice QCD and the R ratio

T T T
RBC/UKQCD 2018 |- —— 1
Aubin et al. 2019 |- = s
BMW 2020 v1 |- i -
LM 2020 - H—H s
KNT 2018/Lattice - % N

| | |

195 200 205 210 215

10
a,,, ud, conn, isospin, W-0.4-1.0-0.15 X 10

apd conn.isospin 4.1.0,0.15 fm] /10710 =

RBC/UKQCD 202.9(1.4)5(0.2) ¢ (0.1)y/(0.2)4(0.2) 2
Aubin et al. 209.2(1.0)

BMW 206.7(0.2)(1.4)

LM 205.97(0.79)(0.90)
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Other Improvements

. . |

- — RS N N

(a) M (b) R () Ra ) o

Strong
isospin
breaking

> Strong lIsospin Breaking
Two computations of derivative:
Fit valence pion mass dependence of connected
Explicit calc. of diagram M
» Disconnected Contribution
Study V dependence
a — 0 limit
++stats
» QED continuum limit & scale
QED from 2018 PRL now w/ a — 0 limit
new Zy from (| Va|r)

improved Mgq analysis
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QED w/ HLbL data
C O OO0
©

@Ti (@D

@V  (b)S ()T

O OO0
O@O@Q@@Q

(h) D24 () F

=

(f) D1a

QED
corrections

» point-src data reused from HLbL calc

» reduced stat error &~ x5 — x10 on HVP QED
(Mattia Bruno, 1812.09562[hep-lat])

V — 0o, a — 0 limits for diagrams V,S,F
> first results for T,D1,R; other subleading in preparation

> target QED error O(1 x 10~10)
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RBC/UKQCD 2020 Data on Ensembles at Physical M,

» new A2A for conn. isospin symm:

241D Oconf ~—  130conf (multi mass)
321D Oconf — 88conf (multi mass)
48l 127conf ~—  400conf
641 160conf —  250conf
96l: ongoing data generation

> new A2A for disc.:
241D Oconf ~—  260conf (multi mass)
32IDf Oconf ~—  103conf
48l Oconf — 33conf

> QED & SIB corrections to meson/S2 masses, Zy:
48l Oconf — 30conf
641 Oconf — 30conf

> QED & SIB from HLbL pt-src data:
241D, 32ID, 32IDf, 48l : ~20conf each, 2000pt/conf

» Distillation:

241D Oconf — 33conf
321D Oconf — 11conf (multi mass)
48l Oconf — 33conf
641 Oconf ~—  (in prog.)
> New operators for Mg (control exc. state):
48l: 130 conf
Aaron S. Meyer Section: Outlook 38/ 39



Conclusions

Data for next paper almost ready, analysis progressing

Full control of all systematics for Lattice QCD+QED calc

Have all ingredients for HVP uncertainty O(5 x 10~10)

With lattice precision improvements, weigh in on BaBar/KLOE tension

Ongoing analysis of 7 decay for independent extraction (M.Bruno)

vyVVvVyvyVvYyYyy

On target to reach precision of Fermilab expt by 2022

Thanks for listening!
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