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O FINT T EVOLU

e AatVP = lim aVP(L) - a
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CORRECTIONS 1o s
dow L%; EZ(p)
Finite-volume effects can be significant even on large 1 1646 (p* + m%(v)
volumes (L~6 fm, mz ~ physical) 4f2 zy: Dy (0) 2
9

These long-distance effects can be largely corrected for |

using Chiral Perturbation Theory
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Problem with ChPT? No! — Aubin et gl. PRD |02 0945 1| |, ap Xz 2008 08 8



I E DETAILS

All (near) physical pion masses, HISQ ensembles generated by the MILC collaboration

CON F‘GU RAT‘ONS VWe use a combination of all-mode mode averaging
and low-mode averaging
Old results
m, (MeV) a (fm) L L{fm m. L IM =ecouls tma) -9
133 G 212164) 48° 582 301 1000 26 40
130 0.08787(46) 64° 5.62  3.66 4000 36(40) 12
134 0.05684(30) 96° 546  3.73 6000 22(23) 48

New results [no u

bclatect U1 T resuits]

my (MeV) a (fm) L L({m) m,L LM # confs t{ra} 5eg
133 0.15148(80) 323 4.83  3.26 8000 48 40
130 0.08787(46) 643> 562  3.66 8000 38 100
134 0.05684(30) 963 5.46  3.73 8000 35 60

Have not yet combined old + new 645, 96> data
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RESU LTS -V corrections for the window (x| 010)

il taste-breaking M
a Volume m, (MeV) FV corr. F'V corr. retuning total
0.06 96 134 0.727538 0.759853 —0.0687552 1.4186
0.09 64° 130 0.697276 3.01669 —0.516077  3.6979
0.12 482 133 0.060572 7.99304 —0.21689 8.3367
0.15 o 133 1.24171 10.3470 —0.186600 11.4021

o NIO Intermediate window method

for the window method only
(we also have the full NNLO
corrections)

al =2 C(t)w(r)(O(t, 1, A) — B(t, 11, A))

O(t,t,A) == (1 + tanh((z — ¢')/A)),

1
2

t0=04,t;,=1.01m, 4=0.15
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¥ R-ratio
206 - +

Updated 0.06 fm & 0.09 fm + 0.15 fm results +

+

202 -
could be caused by autocorrelations, + +

Difference In the lowest two results

200 A

scale setting! (still studying)

R-ratio courtesy of C. Lehner

(@=0.12 fm result isnt “new,’ but Is 212 ] Mo |
included in fits to the new data) 2104 ¥ RIS }
208 A +
With the FV corrections added In, b y ' +
204 -

our negative slope becomes positive,
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RESU LTS M uncorrected
fe ® corrected
il ¥ R-ratio
A simple linear-in-a“ fit gives
208
consistent results for the corrected
= 2006 5 < )
" A + Ba
VS. uncorrected data .
202
[ he uncorrected data does not = '
. |
show a< scaling i . . . .
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Both fits are inconsistent with the R-ratio result

Does this mean the lattice result Is iInconsistent with the R-ratio?
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What if we Iinclude the R-ratio in the fits! VWould the lattice result be consistent?

SImple quadratic fit gives mixed results.

T we Include the coarsest data point, the agreement with the R-ratio Is not great
(better than the linear fit)
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Polynomials are simple but not physically motivated [compare “old-school” chiral fits]

What about a “perturbation-theory-inspired” fit!

Expansions of quantities In g4 would have log(a?) terms which we could in principle calculate exactly [e.g,
lsine, Marduara, Sommer | EPC 80 20U (202U

A a Siimble TSk Siem:
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PUNIMARY &
i1 OO0OK

» All fits have p-values > 0.10
» Results are not inconsistent with each other or the R-ratio
» Important to simulate at smaller a to understand cutoft effects (the uncorrected data Is evidence for this)

» Jo fully understand the FV effects, we are currently studying an a=0.15 fm lattice with 487 (as opposed to
e o7 hcre) [thanks to Callat]

» [hanks as always to the MILC collaboration for their lattices, as well as the many frurtful discussions from the
o-2 theory Initiative.



