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• Data

• Effective masses
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Data

• β = 3.9, κ = 0.160856, 243 × 48.

• µ = 0.0085, 82 configurations:
1000,1020,· · ·,2620.

• µ = 0.0064, 100 configurations:
1000,1020,· · ·,2980.

• µ = 0.004, 41 configurations:
2520,2540,· · ·,3320.

• Random point source.

• The interpolating fields are

JP (x) = εabc[uTa(x)Cγ5d
b(x)]uc(x),

JN(x) = εabc[uTa(x)Cγ5d
b(x)]dc(x),

J∆++

= εabc[uTa(x)Cγ2u
b(x)]uc(x),
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J∆−
= εabc[dTa(x)Cγ2d

b(x)]dc(x).

The two point correlator is

Kij(t) =
∑

~x
〈Ω|Ji(x)J̄j(y)|Ω〉,

where t = x0 − y0.

From twisted base to physical base:

• The fields are related by

ψphys = ei
π
4
γ5τ

3

ψtw,

ψ̄phys = ψ̄twe
iπ
4
γ5τ

3

.

• The quark propagators are related
by

〈uū〉phys = ei
π
4
γ5〈uū〉twe

iπ
4
γ5,

〈dd̄〉phys = e−i
π
4
γ5〈dd̄〉twe

−iπ
4
γ5.
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• The two point correlators are re-
lated by

KP (t)phys = ei
π
4
γ5KP (t)twe

iπ
4
γ5,

KN(t)phys = e−i
π
4
γ5KN(t)twe

−iπ
4
γ5,

K∆++

(t)phys = ei
π
4
γ5K∆++

(t)twe
iπ
4
γ5,

K∆−
(t)phys = e−i

π
4
γ5K∆−

(t)twe
−iπ

4
γ5.

Parity projection

We do a parity projection on K(t)phys
to separate the positive parity states
from the negative parity states:

C±(t) = Tr[
γ0 ± 1

2
K(t)phys].
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C±(t) of proton and neutron
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Effective masses of nucleon
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Effective masses of nucleon
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Effective masses of nucleon
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Constant fits
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aMN versus aµ
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∆++ and ∆−
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Effective masses of ∆++ and ∆−
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Effective masses of ∆++ and ∆−
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Effective masses of ∆++ and ∆−

0 5 10 15 20
t

0

0.5

1

1.5

2

2.5

3

3.5

4

Delta++
Delta-

m_eff(t), mu=0.004

14



Constant fits
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