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Definitions

Form Factor, F (~q2 )
Ratio between the amplitude of scattering by an
extended charge to that by a point scatterer, at
momentum transfer q.
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Definitions

Form Factor, F (~q2 )
Ratio between the amplitude of scattering by an
extended charge to that by a point scatterer, at
momentum transfer q.

Charge radii
From Electric Form factor → charge density

Magnetic Moment
Magnetic Form Factor at zero momentum transfer,
F (~0 ).
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Procedure

Calculation of Form Factors

Extraction of charge radii

Extraction of Magnetic Moments

Extraction of magnetic radii
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Form Factors

R(~q,~0; Γ4, 4) = GE(q2),

R(~q,~0; Γj, k) =
GM(q2) |εijkq

i|

(Eq + M)

where

Γj =
1

2

(
σj 0

0 0

)
; Γ4 =

1

2

(
I 0

0 0

)
.

Calculate at the smallest finite q2 available on our lattice,

~q =
2π

L
x̂.
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Electric Charge Radius

< r2 > = −6
d

dq2
GE(q2)

∣∣∣∣
q2=0

Dipole approximation

GE(q2) =
GE(0)

(1 + q2/m2)2
, q2 ≥ 0 .
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Electric Charge Radius
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GE(0)
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12

q2

[(
GE(0)

GE(q2)

)1/2

− 1

]
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Magnetic Moments

µ = GM (0)

(
e

2MN

)

Need GM (0)

Assume a scaling of Electric and Magnetic form factors in q2

GM (q2)

GM (0)
'

GE(q2)

GE(0)
,
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Lattice techniques

Generate quenched gauge configurations on the
lattice by the C-M psuedo-heat bath method.

20× 20× 20× 40 lattice with spacing a = 0.128fm

FLIC fermion action

Lowest quark mass is 300 MeV.
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Electric Form factors
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Magnetic Form factors

Cascades on Lattice – p.10/21



Power expansion

< r2
E > =

1

16π2f 2

∑

X

[5β log

(
m2

X

µ2

)
− ......

+C0 + C2m
2
X + ...........]
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β mN

8πf2
π

= χ

χ are the Chiral coefficients calculated using loop

integrals.
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Power expansion

< r2
E > =

1

16π2f 2

∑
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[5β log

(
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− ......

+C0 + C2m
2
X + ...........]

β mN

8πf2
π

= χ

χ are the Chiral coefficients calculated using loop

integrals.

µB = aB
0 + aB

2 m2
π + aB

4 m4
π + .....

χBmπ + ......
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Chiral Coefficients

q Int Total Quenched Valence

uΞ0 Ξπ −0.29 0

ΛK 0 −0.40

sΞ0 ΛK −0.40 +0.40

ΣK −10.3 −3.43

Ξ0 Ξπ −0.29 0

ΛK 0 −0.40

Ξ− Ξπ +0.29 0

ΛK +0.40 0
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Electric Charge radii
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Electric Charge radii
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Electric charge radii
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Magnetic moments

Cascades on Lattice – p.16/21



Magnetic moments
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Magnetic Radii
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Conclusions

Environment sensitivity established

Consistent with experimental values.

Consistent with Quenched Chiral Perturbation
theory.
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Electric Form factors
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Magnetic Form factors
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