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GPDs and exclusive meson electroproduction 2
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GPDs and exclusive meson electroproduction 3
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GPDs and exclusive meson electroproduction 4
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Link GPDs to PDF and Form Factors 5
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Link GPDs to Tensor charge and Transversity 6

● Proton anomalous tensor magnetic moment ● Proton tensor charge

● Density of transversely polarized quarks
in an unpolarized proton in the transverse plane
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CLAS12 to map exclusive reactions in a wide kinematic space 7

■ CEBAF Large Acceptance Spectrometer

■ High luminosity frontier

■ 86 % electron beam longitudinal polarization

■ Unpolarized and polarized fixed targets

■ Comprehensive detection system 

■ Access to the Q2 up to 10 GeV2
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Experimental observables for exclusive meson electroproduction 8
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Access to GPDs 9

within GK formalism
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Measurements of exclusive meson production with CLAS 11

CLAS data:

Phys. Rev. C63: 065205, 2001 (φ)
Phys. Lett. B605: 256-264, 2005 (ρ0)
Eur. Phys. J. A24: 445-458, 2005 (ω)
Phys. Rev. C78: 025210, 2008 (φ)
Eur. Phys. J. A39: 5-31, 2009 (ρ0)
Phys. Rev. Lett. 109, 112001 (2012) (𝜋0)
Phys. Rev. C 95, 035207 (2017) (𝜂)
Phys. Rev. C 95, 035206 (2017) (𝜋0)
Phys. Rev. C 95, 035202 (2017) (𝜋+)
Phys. Lett. B 768, 168 (2017) (𝜋0)
Phys. Lett B. 789, 426 (2019) (𝜂)
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Pseudoscalar meson electroproduction with CLAS12 14

● active work on cross-section extraction by R. Johnston (MIT)
● active work on 𝜂 beam spin asymmetry and 

cross-section extraction A. Kim (UCONN)

arXiv:2307.07874 [nucl-ex]
A. Kim et al. (UCONN)

submitted to PLB

S. Diehl et al. (UCONN)
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GPD insight (in progress) 15
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GPD insight (in progress) 16

V. Kubarovsky
arXiv:1601.04367
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17Vector meson production to access Spin Density Matrix Elements (SDME)
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18

Terms that are cancelled
after integration over decay plane 𝜙

Terms that become constant
after integration over decay plane 𝛳

Vector meson production to access Spin Density Matrix Elements (SDME)
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19Vector meson production to access Spin Density Matrix Elements (SDME)
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From SDME to GPDs 20

After simplifications from Eur. Phys. J. C (2014):



A. Kim, August 2023

Vector meson electroproduction with CLAS12: 21
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Vector meson electroproduction with CLAS12 22

analysis by B. Clary (UCONN)

● active work on 𝜑 cross-section measurements
by P. Moran (MIT)

● active work on 𝙹/𝜓 cross-section measurements
by J. Newton (JLab)
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THANK YOU

23Conclusion

● The exclusive meson electroproduction program at CLAS and 
CLAS12 has produced important measurements which are already 
improving our knowledge of Generalized Parton Distributions.

● Stay tuned for the new measurements of
pseudoscalar and vector exclusive meson production channels 
from CLAS12 data.


