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Overview FormnFactors

C Pion and kaon form factors are of special interest in hadron structure studies

U  The pion is the lightest QCD quark system and also has a central
role in our understanding of the dynamic generation of mass - kaon
Is the next simplest system containing strangeness

Clearest test case for studies of the transition
from non-perturbative to perturbative regions

C Recent advances and future prospects in experiments

U  Dramatically improved precision in F, measurements

U 12 GeV JLab: F, and exclusive meson studies up to highest
possible Q2 and possible F,, extractions

C Form factor data drive renewed activity on theory side
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Experimental Deteranination «of the p* Form Factor

Through pion electroproduction

C Fp.measured indirectly wusing thpglefmdé on
process ,

_f\,r_x:%: Q2
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i At small i t, the pion pole process dominates the /.-""
longitudinal cross section, s, KA F(Q)

i In the Born term model, F,2 appears as
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[In practice one uses a more sophisticated model] N(p — N(po)

C Requirements:

i Full L/T separation of the cross section i isolation of s
I Selection of the pion pole process

I Extraction of the form factor using a model

I Validation of the technique - model dependent checks /




L/Tr SéparatiomkxXample

C U is isolated using the Rosenbluth
separation technique
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uncertainties is important due to the 1/ Rl
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C Magnetic spectrometers a must for such
precision cross section measurements

\

s, will give us F,

U This is only possible in Hall C at JLab »




Extractionof

C JLab 6 GeV F, experiments used the
VGL/Regge model as it has proven to
give a reliable description of s, across
a wide kinematic domain

[Vanderhaeghen, Guidal, Laget, PRC 57, (1998) 1454]

o Feynman propagator replaced by
p and r trajectories

o Model parameters fixed by pion
photoproduction data

o Free parameters: L%,L%
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Fit of s, to model gives F,at each Q? J
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[Horn et al., PRL 97, (2006) 192001]
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Experimental studies over the last decade have given confidence in the

electroproduction method yielding the physical pion form factor

)

C Experimental studies include:

i

Check consistency of model :

with data

o F,values do not depend on the t-
acceptance i confidence in

applicability of model to the kinematic

regime of the data

U Verify that the pion pole diagram is

i

the dominant contribution in the
reaction mechanism

o0 R, approaches the pion charge ratio
consistent with pion pole dominance

[Huber et al, PRI112(2014182501]

Extract FIO at several values of t i,
for fixed Q2

)

[T. Horn, C.D. Roberts, J. Phys4G (2016 no.7, 073001]
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