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Why should one still care about SU(3) ChPT as a lattice
physicist ?
@ ltis a priori not clear whether SU(3) ChPT is an effective or
ineffective field theory
@ One can meanwhile simulate at physical masses

@ One can simulate large volumes

Because !
@ Lattice simulations can help to improve SU(3) ChPT,
important for low and medium energy hadron physics
@ The continuum limit of lattice simulations dominates the
systematic uncertainties for many observables.
a < 0.05 fm is hardly possible for Wilson fermions due to
exploding topological autocorrelation times.
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The CLS strategy for simulations with open boundary conditions

simulation points
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convergence of SU(3) ChPT is generally bad because there is
no clear seperation of scales

M2, = 2M2 — M2 ~ (700 MeV)?
comparable to the hard scale of ~ 1 GeV
Options:

@ Forget about SU(3) ChPT

@ Improve SU(3) ChPT: Many suggestions but no
breakthrough

@ Improve the determination of LECs by expanding around
the SU(3) symmetric (!) [QCDSF]

mg = m(!)+ O(ms— my) versus
mg = mo(7) + O(ME)
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lllustrating the problem:

Mai, Bruns, Kubis and MeiBner; 0905.2810

a calculation of the S-wave meson-baryon scattering lengths at
one loop level and up to third chiral order.
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Channel = o(q") +0(%) +0()m i
&P = —0.12 +0.0570,%6 +0.0470,01 —0.0419,07
&P = +0.21 +0.0510,08 —0.197001 +0.0719,%7
&P = —0.12 +0.0414,% +0.10+5- +0.02+0,%8
aa = +0.23 +0.04+,%5 —0.2479.%2 +0.021G,08
a8 = —0.24 +0.1079,92 +0.1574% +0.0110,04
&) = +0.22 +0.0979,15 —0.21+0,01 +0.107%18
FORNS +0.46 0117915 —0.47+9,02 +0.1019,17
&9 = —0.01 +0.0379,%3 —0.037%0 —0.0119,%¢
an = —0.45 +0.6070, 14 —0.48%0,18 —0.3310%
a9 = +0.04 —0.1570:%9 +0.1310,08 +0.0210,84
al) = +0.20 +0.2210,38 —0.267%% 1 0.18; +0.1619,39 + 0.18i
a9 = +0.53 +0.971042 —0.407%%5 4 0.22i +1A14047 40,22
NC/C —0.31 +0.337041 —0.30*%™ 1 0.12i —0.2819%2 4 0.12i
ay? = +0.47 +0.1979,50 +0.207%:95 4+ 0.01i +0.877%55 1+ 0.01i
a(_3)§2) - —0.22 +0.24793% —0.35+0,% 4 0.08i —0.33*%4 1 0.08i
ag{) = +0.34 +0.3879,55 +0.2779,% 4 0.01i +0.987%59 4 0.01/
a) = +0.15 +0.347043 —0.027%% +0.17i +0.48+443 4 0.17i
P - 40.66 +0.9879:45 —0.62+9,% | 0.14j +1.027951 4 0.14j

Full result for the fit to a',, and aﬁg,\), [in units of fm].
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SU(3) ChPT fit to QCDSF data. 1102.5300 etc.
In future we plan to use CLS data including data at the SU(3)
symmetric point

A physical

e
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SU(3) symmetric
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The ChPT was worked out in: M. Frink and U. Meif3ner,
hep-lat/0404018

The relevant terms are:
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@

B bpr(Blx+, Bl.) + bo(BB)(x+)

bi2(B [u, [u", Bl ]) + bs(B{u, {u", B}}) + ba(BB)(u,u")

[u
i(bsy6(Bo™ [[us, w1, Bl,) + br (B u, ) (u, B)
i bg 9

2mq
i byo

+ o+

+

<§’7M [U;La [UIM [Dya B]]$]> + <§7M [D’” [u”’ [U'L“ B]]:F } >)

(B (U (. 10", B}Y) + (B+* D (v, {u,, BY)])
ibi1

o (2(87" D, Bl) (") + (By*B)(D,. U] 0" + u, D, u'Y))

9/18



1.2

1.1 .

S

4 O R T
2 L]
~
%
09
= B=N —
08 [ B=A |
B=y —
exp. values —o—
0.7 I I I I I I
4 08 06 -04 -02 0 02 04
v

The fan plot for baryon masses Xy = (My + Ms + M=)/3
and v=(M2-X2)/X2 and X2=(2M2+ M2)/3
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Quality of extrapolation along the SU(3) symmetric line
M, = M, = Mk = M,,. Less constraint than for fixed Msjnget-
More simulations needed to fix LECs.
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Quality of determination of ChPT parameters: Xy as a function
of v
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The pseudoscalar mesons with LECs from Bazavov et al.
[MILC] 1012.0868 no fitting !!!
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Fan plot for the meson decay constants Fx and F,
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Fanplot for vector mesons: X, = (2My + M,)/3
vector mesons are difficult in ChPT: decay ~ imaginary part,
singlett-octet mixing
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Quality of determination of ChPT parameters: X, as a function
of My, = my = mg =m,
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The determinant of the singlet-octet mixing matrix. The zero’s
correspond to poles, which correspond to w and ¢.
Expansion around the chiral limit = no stable results
(s=Mandelstam s)
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Conclusion

@ In contrast to expansion around the chiral limit, expansion
around the SU(3) symmetric point leads to convergence of
SU(3) ChPT for all quantities studied

@ Therefore, lattice input can help to better determine SU(3)
ChPT LECs= Impact on real time phenomenology

@ SU(3) ChPT should be effective to extrapolate CLS data to
physical masses at small a
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