Measurement of quark transverse polarization at CLAS
via ¥ and n exclusive electroproduction

(A. Lung — High impact physics)



Jlab unpolarized m and n experiments measures combinations of
generalized form factors GFF
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H_ and £ - quark helicity flip

H, nucleon helicity flip E, nucleon helicity non-flip
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Generalized form factors (GFF)
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JLab ¥ and n are sensitive to ETandHT
Goloskokov-Kroll-1106.4897
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Decoupling generalized form factors (GFF)
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Density of
transversely polarized quarks
I
unpolarized nucleon

(M. Diehl and Ph. Hagler hep-ph/0504175)



GPDs vs impact parameter

Model: Diehl and Hagler, P. Kroll
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(K=GPD, f(x) = profile function, k(x) = normalization)
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Density of transversely polarized quarks vs. impact parameter.
(M. Diehl and Ph. Hagler hep-ph/0504175)
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s' = quark spin S’ = nucleon spin
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GPDs vs impact parameter

(GPDs contributing to transverse polarization density for unpolarized nucleon)
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Density of transversely polarized quarks in unpolarized nucleon. (S* = 0)
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Extracting GPDs for individual quark flavors.
n9 and 1 are members of the same meson multiplet.

Deconvolute m® and n to get contributions from quark flavors.

Constituent quark relationships

E 7 and E 7 - Goloskokov and Kroll fit to 7’ and 7 data.
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Density of transversely polarized quarks in unpolarized nucleon.
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Density of quarks polarized in x-y plane:
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Extracting GFFs for individual quark flavors.

Assume constituent quark relationships

(See VK)
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Assume r—dof<ET> s 4 of E
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Recalculate number density q(ET)
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Conclusion:

70 and N meson production is a unique tool for
obtaining distributions of transversely polarized
guarks in a nucleon.

They are a significant component of the JLab program,
along with the suite of exclusive reactions, such as DVMP,

and () meson production, to map the quark/gluon

distributions in terms of the GPD formalism, in the
nucleon.



