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Outline

• Physics motivation

• Measurements on hard exclusive pseudo-scaler 

meson electroproduction with CLAS

• Structure functions and transversity GPDs

• Flavor decomposition of the transversity GPDs

• GPD programs with CLAS12

• Summary
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Generalized Parton Distributions and 
3D Quark Imaging

Proton form factors, 
transverse charge & 
current densities

Last 50 years

Correlated quark momentum 
and helicity distributions in 
transverse space - GPDs

Last 10 years

Structure functions,
quark longitudinal
momentum & spin 
distributions

Last 40 years
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Generalized Parton Distributions
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Deeply Virtual Exclusive Processes
Deeply Virtual Compton 

Scattering (DVCS)
Deeply Virtual Meson 
Production (DVMP)
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π0, η



Chiral-odd GPDs
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Structure Functions and Transversity GPDs
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9

• Superconducting RF electron 
linacs with up to 5X recirculation
• CW (100% duty factor) operation
• Polarized source: up to 85% 
polarization
• Three experimental Halls
• Energy up to 6 GeV (upgrade will 
increase to 11(12) GeV to Halls 
A/B/C (D))

Site Aerial, June 2012

A

D

B C

Thomas Jefferson National Accelerator 
Facility (Jefferson Lab)
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CEBAF Large Acceptance Spectrometer 
(CLAS) in Hall B

• Electromagnetic Calorimeter 
(EC) and Čerenkov Counter 
(CC) used in electron 
identification.

• Drift Chamber (DC) (3 
regions) and time of flight 
Scintillators (SC) record 
position and timing 
information for each charged 
track.

• Torus magnet creates toroidal 
magnetic field which causes 
charged tracks to curve 
whilepreserving the φlab 
angle.



Deeply Virtual Meson Production (DVMP)
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Differential Cross Sections
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Differential Cross Sections
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V. Kubarovsky (JLab)
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V. Kubarovsky (Jlab)



Deeply Virtual Meson Production (DVMP)
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DVπ0P Target and Double Spin Asymmetries (AUL, ALL)
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AUL ALL

A. Kim (UConn)
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A. Kim (UConn)
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JLab Upgrade to 12 GeV

CHL-2

Enhance equipment 
in existing halls

Add new 
hall
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CLAS12 in Hall B at Jefferson Lab

28http://www.jlab.org/Hall-B/clas12-web/



CLAS12 GPD Program
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Summary

• Large data sets (cross sections, single and double spin 
asymmetries) in a wide kinematic region are
available from 6 GeV.

• Large number of experimental observables provide 
better constraints for parameterizations of underlying 
GPDs.

• DVMP combined with DVCS provides access to the 
chiral-even and chiral-odd GPDs.

• Extensive GPD program with CLAS12 at JLab is 
about to start, and will produce new exciting results.
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η / π0 Ratio
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