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The isospin scalar and vector form factors X (X=A, B or C) are defined as
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Conventional extrapolation method
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Perterbative chiral quark model
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Non-local quark-meson coupling model
Cii(x) = g H(x) fdfﬁl droFy (@, @y, 20) @ (22)T g A qr (1)

Fu(z, 1, 29) = 8(x — Wy 1y — wyax2) Py (2 — 25)?)

Lo (z) = eq(z) AQq(x)
+ ieA,(z) (H_[I]§“H+(I) — H+(£)3“H_(;r)) + A2 (x)H (z)H* (z)

ﬁStHEnﬂ](ﬂ = guH(x) fdi‘l drgFy(z, 71, 22)Go (1) 'l F22:0)

int
< D e el P0m8) gy (ay),

Eq

Iz, x, P) =/dzw4“(:]

T



WA, v-:l l:'rilJ :|

s
g
~fal P
|Wl
g /
5 P
Hip) —@
N
5 X
. '-\,._\\ SRR .-:Il:lr"l:l

~ g 7(q2)
Y 2 — — E i
LY / z; ‘,/" A, ", -

Hip) &/ \ ) Hip) g 7@
:. .::-'\--"--"J\--'vx-\ :. }--»ﬁ.mwwr.--.

8
2

. TS ; < b c
¥ ®) ©
Hip) &/ \ H{p)  Hip) s Hip) W) e
N A ~ . Hip) :. |



q"

M{pp )= " =% — Z:('H)] + AL (p, D)

A (p,p') = P* Fr(Q°)

p?=p'2=M2

N (p,p) = Aa (p.7) + Aous, (2.7

3g°
X&J_(bubl](p p) = N2 Fﬁ.l(bubl](ﬁ )

8,00 = [k b+ 2]) (<[4 B] ) ePth w1 S0k + P h)



(GeV?)

Q° Fr(Q)

0.8

0.6

® Jefferson Lab

o DESY

+ CERN NAT
T e result

— Nestevenko + Radvushkin

Cardarelli et al:
--=—=== Iin + Buck + liross
------ Muaris + Taniy

1 2

Q? (GeV?)

A. Faessler, T. Gutsche, M. Ivanov, V. Lyubovitskij, P. Wang, Phys. Rev. D 68 (2003) 014011

0.3

O CELLO
® CLECQ

Cher pesnlt
— Iakob 4+ Kroll + Hanlis
"""""" Rarlyushkin + Fuskoy
------ Car + Hunng + Ma

0.2 r

0.1 r

Q? (GeV?)



Finite-Range-Regularization
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TABLE I: Low energy constants and moments at physical pion mass.
momentum dependence of the tree level term is up to Q2. For the dipole fit, the first moments at Q% = 0 are about 10% — 20%

= Z(ga0 + gz + (g} + grym7)

+Zg)o

Z.:ﬂ.

The results in the table are for the linear fit where the

larger. The results of LHPC are also listed in the last column.
G20 |g7(GeV 2| ge(GeV2) gre(GeV Y| G2,0(0) GEET(0)[29]
A";Jﬂd 0.4549 0.152 —0.266 0.019 0.440 £ 0.033 | 0.520 £ 0.024
E‘“” 0.496 0.005 —0.339 0.268 0.497 £ 0.089 | 0.425 4+ 0.086
-::’;”,:',d —0.152 0.102 0.119 —0.159 | —0.217 £ 0.103 | —0.267 £ 0.062
AE.._:.*‘ 0.207 0.010 —0.139 —0.009 0.156 £0.020 | 0.157 £ 0.010
E’;IE‘* 0.526 0.158 —0.295 0.111 0.433 £0.071 | 0.430 £ 0.063
{’Ead —0.001 —0.009 —0.025 0.062 —0.001 & 0.050|—0.017 £ 0.041
Jq = B2,0/2

P. Wang, A. W. Thomas, Phys. Rev. D81 (2010) 114015
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Point Quantization
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Summary

The first moments of the nucleon GPDs are extrapolated from the lattice data
using FRR with chiral perturbation theory.

The lattice data of the first moments with different Q*2 and pion mass can be
fitted very well. The obtained values at physical pion mass are reasonable.

High order terms in the chiral expansion are important which can be built in
the one loop contribution in FRR. The residual analytic terms have a good
convergent behavior.

The Q"2 and pion mass dependence of the first moments of nucleon GPDs
Is quite different from that of electromagnetic form factors.



