Quark Imaging at JLab 12 GeV and
beyond (2)

Compton Scattering

Tanja Horn
Jefferson Lab

HUGS, Newport News, VA 11 June 2009

Jeff;?nn Lab Tanja Horn, Quark imaging at JLab 12 GeV and beyond, HUGS 2009 1
D




Quark:Imaging

A Wigner quantum phase space distributions provide a simultaneous, correlated,
3-dimensional description of both the position and momentum.

A They are the closest analogue to a classical phase space density allowed by the
uncertainty principle.
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Wigner distributions provide the language for the Generalized Parton
Distributions (GPDs), which allow us to create a complete map of the
behaviour of partons (quarks and gluons) inside of the nucleon.
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Probing GPDs imthed\btledion

A We need to find a process, which we can describe by factorizing it into:

I aknown part that we can calculate, and
—./ y

T one that contains the information we are after
Known process

A For some reactions it has been proven that such —

factorization is possible, but only under very
extreme conditions

I In order to use them, one needs to show that they
are applicable in fAreal | i f% 0

A Adecisive test is to look at the scaling of the cross section (interaction
probability) as a function of Q?, and see if it follows the QCD prediction for
scattering from a cluster of point-like objects
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Feasibilityy z- Measurement

A Exclusive meson production adds flavor to
guark imaging studies
I But one needs to test various pre-requisites
I Demonstrate that, e.g., QCD factorization applies

A What about other exclusive processes like
Compton scattering?
I Factorization easier to achieve
I But cannot learn about flavor
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Compton Scattering and Factorization
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A Beam-spin-dependent BH-DVCS interference cross sections are
independent of Q2 consistent with an early approach to Q2 scaling

Leading twist QCD factorization may be applicable already at

low Q2 of a few GeV?2
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Compton Scattering

A Real Compton Scattering
i Both photons are real

A Deeply Virtual Compton Scattering (DVCS)

I Outgoing photon is real
I Simplest and cleanest process probing GPDs

A Timelike Compton Scattering (TCS)

I Incoming photon is real

I Complementary to DVCS. Allows more reliable GPD
extraction, and interesting model comparisons.

A Double DVCS

i Both photons are virtual
I The general Compton process can provide most information
i Experimentally challenging
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