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FINITE VOLUME g™ i o
B £
* Finite-volume effects can be significant even on
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e VOLUME

Full correction to the correlator:
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e VOLUME
R REC [IONS

Worry that Ch

Vacuum

behaves as 1/(F)3

g

ChPT Is applicable to

[

Problem with ChPT?
[PRD 102 094511, arXiv:2008.03809]

| breaks down at N3LOwhen applied to anomaly integral

bolarization is an (N-1}h-order polynomial in @ at NNLQ kernel

2 [ for ay I1s finite, however, as the counter terms ensure 1t

Sl Lission on | hursc

-V corrections; — so long as we know the LECs

ay; talk by Santi]



B ICE DETAILS
- LMA

Preconditioned stagsered Dirac operator: Hermitian + anti-Hermitian part
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Calculate the even and odd eigenvectors and Mé + Ap?



B ICE DETAILS
- LMA

Can construct the even eigenvectors from the odd eigenvectors
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| hese can be computed In pairs with the Lanczos algorithm



B ICE DEITAILS

- LMA

Full-volume LMA - two volume sums, not a double volume sum

Conserved stagsered current (HISQ minus Naik):

Spectral decom
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B ICE DETAILS
- LMA

Current-current corre\ation function:
42 twam g)>

= Z Z )\ )\ (AT ( )mnAT( )nm T AT ( )mnAV(y)nm e Au(x)mn‘/\l(y)nm o Aﬂ(x)mn‘/\’/(y)nm>

mna:y

We construct meson fields
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1 hen we construct the AMA + LMA estimate. ..



B ICE DETAILS
- LMA

So our estimate becomes:

<O> = <O>exact ey <O>approx | ]i[ Z<Oi>approx N Z<Oz>LM | % Z<01>LM



B ICE DEITAILS

- LMA So our estimate becomes:

<O> _ Xact = <O> approx | N Z <Oz > ap <O i > .M v Z <Oz > L-’

All-mode averaging Full-volume low-mode

averaging

“Exact’ is done rarely‘approx’ is done oftento reduce noise

exact stopping condition: 108 approx stopping condition: 10>



I E DETAILS
- CONFIGURATIONS

Configuration details from PRD 01 (2020) |,014503
[arXiv:1905.0930/]

All (near) physical

osenerated by the MILC collaboration

bion masses, HISQ ensembles

AMA measurements
m, (MeV) a (fm) size | L (fm) | m,L | LM | srcs | (approx-exact-LMA)
133 0.12121(64) | 48° 5.82 3.91 | 3000 | 4° x 4 26-26-26
130 0.08787(46) | 64° 5.62 3.66 | 3000 | 4° x 4 36-36-40
134 (L 06684(30) | 96° | 546 | 3.73 | 2000 | 32 x B 929300




I E DETAILS

- CONFIGURATIONS

Updated results today come from below — adding more 963 results +

coarse lattice s

Dacing

my (MeV) a (fm) size | L (fm) | mu L | LM | # configs measurements/config
133 B LRO(1Y) | 322 | 483 | 3.26 | 4000 47 256 exact
134 0.05684(30) | 963 | 5.46 | 3.73 | 8000 | 22 [+10-15] | 512 approx, 8 exact + sub

963 is still in progress — not much to update there (~ month)

In both — no LMA yet (won't affect window)
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OLD RESULTS
: 640
B uncorrected lattice value
=~ 620
Y add NLO FV corrections o S
580+
@ 2dd NLO FV + taste corrections ol
. - 055004 0008 ©0Hl.
add NLO FV + taste + pion mass corrections 2

NNLO FV corrections made in the continuum limit

a (fm) Lattice value FV corr. FV 4 taste corr: FV 4 taste + m- corr:
O 12121(64) 562.1(8.4) 564.2(8.4) 615.8(8.4) 613.6(8.4)
0.08787(46) 594 .8(10.4) 601.7(10.4) 635.9(10.4) 630.2(10.4)
0.05684(30) 625.1(271.5) 636.7(21.D0) 648.2(27.5) 647.1(27.5)

0 648.3(20.0) 057.9(20.0) 651.1(20.1)




L) RESLILTS - Intermediate window method
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P L) RESULTS - Moments
el 5s C HECKS

I x +1 &
FIrst moment: -
i 0079/(2)7) ra J[ +
0.09 fm] 0.0841(39) L ;
0.06 fm] 0.069(39) .
cont limit = 0.0884(86) 0.04-

0.000 0.002 0.004 0.006 0.008 0.010 0.012 0.014
a2 (fm2)



[ RESULLS

i Volume L (fm) m,.. (MeV) NLO (x10%)

Complete FV corrections

NNLO (x1019)

0.15 323
0.12 483
0.09 643
0.06 06>
Notice tha

4.83 133 27.96
.32 133 18.08
.62 130 21.60
5.46 134 20.59

effects (not surprising, ML ~ 3.26)

Wil need to be careful about ac

ensemble with the notably ¢

C

INg 1N this

fferent L

14.29
(.40
9.01
S

- the O.15 fm ensembles have much larger FV



NEVY RESULTS -

Adding more 0.06 fm results + 0.15 fm results

WINDOW
my (MeV) a (fm) size | L (fm) | my L | LM | + configs measurements /config
133 B0 | 39° | 483 | 326 | 4000 A7 256 exact
134 0.05684(30) | 963 | 5.46 | 3.73 | 8000 | 22 [+10-15] | 512 approx, 8 exact + sub

with 0.15 fm: cont limit = 209(2) [uncorrected]

208 -

e i cont limit = 209(1) [corrected]
w/o 0.15 fm: cont limit = 207(2) [uncorrected]

currently uncorrected

202 -

With corrections — likely won't change 200 -

extrapolation much but will constrain extrapolation e e

196 - :
taste+FV corrections

194 -

*Extrapolation will be tricky with different myL. .. 0.000 0005 0010 0015 0020 0025  0.030

a2 (fm?)




DUMMARY &
I OOK

» Still need to finish 963 running + finish other cross-checks on the 323
configurations

+ 0.15 fm ensemble, while larger errors, can help constrain results

« Current result:

CLEIVP L — (659 - a4t s v 4) X 1()_10 — 659(22) % 10—10
(stat) (cont) (scale) (ChiE ()



