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(quick) g-2 background

A quick summary
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(quick) g-2 background

A quick summary

T. Blum, PRL 91,052001 (2003) (A% :4a2/ A2 ()T(g?)
0

7’
, 2 223(1 o QQZ)
) = 1 +mzq*Z?
q° — \/q + 4m;;q°
I . Z = Im2 q
C(t) = 5D (' 6)5(0)) M

coswt —1 2

w(t) = 4042/0 dus” f (&) [ " +§] D. Bernecker and H. B. Meyer
EP| A47, 148 (201 1)

< . ‘ T/2 T/2
"i@é FORDHAM UNIVER \ aEVP(T) — Z w(t)C(t) = QZw(t)C’(tﬁ

2” THE JESUIT UNIVERSITY OF NEW! t=—T/2 =0



Simulation Details

Noise reduction techniques developed by
RBC/UKQCD including all-mode and full volume
low-mode averaging

Blum et al, PRD88, 094503; PRL 121, 022003, etc.

measurements
a (fm) size (approx-exact-LMA)
0.12121(64)| 48° x 64 26-26-26
130 0.08787(46)| 64> x 96 | 5.62 |3.66 |3000|4° x 4 36-36-40
134 ]0.05684(30)|96° x 192| 5.46 |3.73{2000|3° x 8 21-21-22
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Finite volume ChPT

Calculate C(t) in FV ChPT to correct result for g-2 at
each lattice spacing, then take continuum limit.

The full two-loop ChPT calculation can be done in
finite volume for C(t), and specifically we do the
following:

— Correct FV results using NLO SChPT, including

taste-breaking effects,
— Extrapolate to the continuum

— Apply NNLO continuum ChPT FV correction,
without taste-breaking effects (irrelevant here)
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Finite volume ChPT

We calculate C(t) in ChPT and in what follows
evaluate:

The pion contribution to the
electromagnetic current (including only terms
we need) is:
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Finite volume ChPT
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Finite volume ChPT - NLO

At NLO we have
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Finite volume ChPT - NLO

20.59 x 1010

At NLO we have: ACLEVP’NLO = ¢ 21.60 x 10719 |
18.08 x 1010

15.6 x 10719, L/a = 96

Averaging over pion tastes: 6.9x 1071, Lja =64
21x 1071 L/a =48

The effect of taste breaking in infinite
volume can also be determined:

9.5 x 10~10 , a=0.06 fm

Agastea VP = ¢ 34.2 x 10710 | a=0.12 fn

51.6 x 10710 | a=0.09 fm



Finite volume ChPT - NNLO

The full NNLO FV corrections to the correlator
can be (using the Poisson summation formula):
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Results - Summand
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Borsanyi et al, PRL 121, 022002,
Blum et al, PRL 121,022003

Results - Bounding Method
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x

A

a (fm)

lattice value

FV corr.

FV + taste corr.

FV+taste+m, corr.

0.12121(64)

0.08787(46)

0.05684(30)

562.1(8.4)
594.8(10.4)
623.1(27.5)

564.2(8.4)
601.7(10.4)
638.7(27.5)

615.8(8.4)
635.9(10.4)
648.2(27.5)

613.6(8.4)
630.2(10.4)
647.1(27.5)

0

648.3(20.0)

657.9(20.0)

651.1(20.1)
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x

A

a (fm)

lattice value

FV corr.

FV + taste corr.

FV+taste+m, corr.

0.12121(64)
0.08787(46)
0.05684(30)

562.1(8.4)
594.8(10.4)
623.1(27.5)

564.2(8.4)
601.7(10.4)
638.7(27.5)

615.8(8.4)
635.9(10.4)
648.2(27.5)

613.6(8.4)
630.2(10.4)
647.1(27.5)
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- 4) x 1071 = 659(22) x 1077




Comparisons
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Comparisons
Window method of RBC/UKQCD [Blum et al, PRL 121, 022003]
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2) Cw(t)(O(t, o, A) — O(t, t1,A))

(1 + tanh((t —t")/A))




Conclusions

FV ChPT can account for the bulk of the finite volume

errors, which are small (NLO effect is 3%, NNLO is
|.5%) — the remaining systematic error is less than 1%

Most needed: Reduce statistical errors (by far the
largest error)

Our results are consistent with others (good check!)

S FO (659 20+ 5+ 5+ 4) x 10710 = 659(22) x 1071
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