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Hadronic cros:




® Vary parameters, e.g. mqg, N¢, Nt

® Jest models of QCD







Fermion discretizations

® (Improved) Wilson fermions

® (Improved) staggered fermions
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on discretizations

O
2NEN
+ o (Improved) Wilson fermions

® (Improved) staggered fermions
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Fermion discretizations

Ch 2y

® (Improved) Wilson fermions )

® (Improved) staggered fermions
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Hybrid action

o LHPC: Asqgtad sea quarks (MILC),
N=2+1,a=0.124 fm

® DWVF valence quarks, Ls=16
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LHPC publications

Nucleon Structure with Domain Wall Fermions at a = 0.084 fm. PoS LATTICE2008:169,2008.
Aspects of Precision Calculations of Nucleon Generalized ... PoS LATTICE2008:141,2008.
Light hadron spectroscopy using domain wall valence quarks ... arXiv:0806.4549 [hep-lat]

Ab initio hadron structure from lattice QCD. J.Phys.Conf.Ser.78:012019,2007.
Generalized parton distributions from domain wall valence ... PoS LAT2007:160,2007.

Hadron spectrum with domain-wall valence quarks on an ... PoS LAT2006:195,2006.
Nucleon Generalized Parton Distributions from Full Lattice ... Phys.Rev.D77:094502,2008.
Nucleon structure in the chiral regime with domain wall ... PoS LAT2006:121,2006.
Calculation of the nucleon axial charge in lattice QCD. J.Phys Conf.Ser.46:152-156,2006.
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First prlnC|pIes calculatlons of nucleon and pion form factors:... J Phys Conf Ser I6 I74 I78 2005
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Hadronic physics with domain-wall valence and improved ... Nucl.Phys.Proc.Suppl.140:255-260,2005.

Moments of nucleon spin dependent generalized parton ... Nucl.Phys.Proc.Suppl.129:907-909,2004.



Fermion discretizations

® (Improved) Wilson fermions

® (Improved) staggered fermions
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RBC/UKQCD

® | HPC uses: Full DWF with N&=2+1,
a=0.116 fm (24°x64) and a=0.083 fm

(323x64)

® DWEF quarks all use Ls=32
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Form factors




Form factors




Experiment

® Reviews: Phys.Rev. C71:055202 (2005)
J.Phys. G34:523-525(2007)
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Asymptotic scaling

t = (Q* dependence

Naive quark
counting rules

X const

) SOt ¥ [$ o - :_.- 4 ¥
¥ e \'—\,. '..'..\. ( 579\ is aty 4
P v g
e 00
%

.
L g
Y (4 W B }
) s A
L Nt o 140 4 ﬁ’*.'»',\ NS
‘la ¥ r




Form factors in Nature

A=400MeV
A=300MeV
A=200MeV

m (1]
® [2]

Phys.Rev.Lett. 91:092003 (2003)
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Nucl.Phys.Proc.Suppl. 128:170-178 (2004) (Negele et al)



Ratio scaling

=0.13575
=0.13590 |
=0.13610 |
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QCDSF collab., my=600 MeV, a=0.070...0.084 fm




— Expt: one o band
= m_=353MeV,3.5 fm’

m_=761 MeV, 2.5 fm’

| | | |
0.6 0.9

0’ (GeV)
LHPC collaboration, in preparation







® Charge ra
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Lattice <> Experiment

+ Experiment
s [=5.29, x=0.13620
v [p=5.29, x=0.13632

QCDSF collaboration, selected data




Lattice <> Experiment

+ Experiment
A [=5.29, x=0.13620
v [=5.29, x=0.13632

QCDSF collaboration, selected data




Chiral effective FT

® Expressions for (Ti))z, (TS)Q, K
(Phys.Rev. D71:034508 (2005))

S

yay « e s
. 7 | g
- 0

r e LIS SN T
=} e 2ok ot Togi14 E A 3 4
AP (A ‘q‘\_,‘__'.. AN G T T S P o '. -

T rY Lifias il aleat 2 | 2
ki S "":f;'-.‘(#pi e PP g ]‘ g4 z]:()g 4 [ ,2“* (’ln ol s
., e o FEAPNE AN ST ‘.'g' 28 T 1 Dad PPN T / 2 o 0 I e\ L5508 S VENYE (=, RN N\ L e Lot gL ) 'l Tl W
B RER R ;’-‘ .,? i e ﬂ”'lE S G IR RO T e YA T B ..,; ‘g_’,'._'.‘_.j SNGE !','-":.."-' ::}"".v < = A:," B .,'v-ﬁ-;l" % a'f_-p'v" 1184 f"g'\.:. ] _'5,'-.‘,
" ‘ A - * . ». o &al W7 _’.‘ .A r 3 » \ . s 43 4 ’ ] LA ¥ ’ U | “ =




Result for riV)

Review, Baryons '07



Result for k¥

Review, Baryons '07



Result for ry(¥

Review, Baryons '07
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Global fit result

1

F (g% ) @ m, =294
m_ =0.204 [ GeV
m,. =0.357 | GeV
m._ =0.357 / GeV
m_ =0.497 / GeV
m_ =0.598 /| GeV
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Summary

® Form factors remain an important subject

® | attice simulations have provided insight
into their scaling and nucleon size
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