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Benasque, 2008.



Mπ2  as a function of mq

• Simulations with two light, dynamical quarks.

Checking the GMOR formula on a lattice

• Can determine Mπ as function of mu=md=m
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Lüscher, Lattice conference 2005 ETM collaboration, hep-lat/0701012

• No quenching, quark masses sufficiently light

⇒ Legitimate to use χPTfor the extrapolation to

the physical values of mu, md
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Low energy constant ℓ3 and ℓ4
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• Lattice results beautifully confirm the predic-

tion for the sensitivity of Fπ to mu, md:

Fπ

F
= 1.072 ± 0.007 Colangelo and Dürr 2004
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14. Lattice results for Mπ, Fπ

A. Results for Mπ

• Determine the scale Λ3 by comparing the
lattice results for Mπ as function of m with
the χPTformula
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Range for Λ3 obtained in 1984 corresponds to #̄3 = 2.9 ± 2.4

Result of RBC/UKQCD 2008: #̄3 = 3.13 ± 0.33
stat

± 0.24
syst
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Scattering lengths a00 a02 from CHPT
D. Numerical predictions from χPT
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a00 a02 with ℓ3 and ℓ4 from lattice

E. Consequence of lattice results for !3, !4

• Uncertainty in prediction for a0
0, a2

0 is domi-

nated by the uncertainty in the effective cou-

pling constants !3, !4

• Can make use of the lattice results for these
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H. Summary for a0
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a00 a02 from experiment
Ex

p.


