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Landscape



Action Nf = 2
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Clover Fermions



Pion & Kaon



Pion in a Box
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δ Regime mπL ≪ 1 , L ≪ T
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Mass Gap

f0 = fπ|mπ=0 = 78
+14
−10 MeV r0 = 0.47(1)

from mN



Finite Size
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Infinite Volume
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Pion Decay Constant

f
2
π = 2B0mq

h

1 + ξ l4 +O(ξ
2
)
i

, ξ =
2B0mq

16π2f2
0

l̄4 = 4.58(12)



Chiral Condensate
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Kaon Mass



Kaon Decay Constant
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Nucleon



Nucleon Mass Benchmark test of HBChPT

Scale



Linear Fit



HBChPT

c2, c3 fixed to phenomenological values



Use of HBChPT ?
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Compatible ?
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Reduced to finite volume corrections ?



Nf = 2 + 1
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Nucleon Sigma Term
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Linear (LO) σN = 26.8±0.3±0.6 MeV

HBChPT σN = 50.5±1.4±1.1 MeV

————–

Connected σN = 27.4±0.3±0.6 MeV



Summary



• Meson sector in broad agreement with the predictions of ChPT, including finite volume

effects

• Use of HBChPT dodgy, though observed finite volume effects tend to be well

reproduced. Further tests are needed

r0 = 0.47(1) fm

l̄3 = 5.0(3)

l̄4 = 4.58(12)

L5 = 0.00207(3)

fK/fπ = 1.222(6)

ΣMS(2 GeV) = (289 ± 5 ± 6 MeV)3

σN = 26.8 ± 0.3 ± 0.6 MeV From linear fit

σN = 50.5 ± 1.4 ± 1.1 MeV From chiral fit

σN = 27.4 ± 0.3 ± 0.6 MeV Connected contribution 2mq〈N |q̄q|N〉

c2 ≈ g2
A/m0

c3 ≈ 2c1 − 3/8 c2


