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Generalized Parton Distributions (GPDs) 2
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3GPDs and exclusive meson electroproduction
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4Link GPDs to PDF and Elastic Form Factors
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5Chiral-odd GPDs
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6Experimental observables for exclusive meson production
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Access to GPDs from experimental data 7
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CLAS12 and exclusive 𝜋0 production

● CEBAF Large Acceptance Spectrometer

● First CLAS experiment since 12 GeV 
upgrade

● 10.6 GeV longitudinally polarized 
electron beam

● 86 % electron beam polarization

● Unpolarized liquid hydrogen fixed target

● Access to the Q2 up to 10 GeV2

ep  → e+p+𝜋0  →  e+p+𝛾+𝛾
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● All final state particle detected:
electron, proton, two photons

● Reconstructed mass of two photons is used to 
identify 𝜋0 candidates

● The momentum and energy conservation laws 
provide powerful constraints to suppress 
background: the plots show clear exclusive sample 
after application of exclusivity cuts

Exclusive 𝜋0 selection
Raw MM2(epX) distribution

visible fraction of
exclusive 𝜋0 events
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Exclusive 𝜋0 kinematic coverage 10
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Invariant mass of two photons

Sideband background subtraction:
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Exclusive 𝜋0 Beam Spin Asymmetry

Beam spin asymmetries for 3 <-t> bins in the 5th <Q2,xB> bin
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Exclusive 𝜋0 Beam Spin Asymmetry 13

CLAS12

CLAS6
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Systematics: exclusive selection 14
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Systematics: fitting function 15
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Systematics: overview 16
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Exclusive 𝜋0 Beam Spin Asymmetry

within Goloskokov-Kroll model:
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GPDs insight

Unpolarized structure functions

Double spin asymmetry HT is underestimated in GK model
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Exclusive pseudoscalar meson production at Jefferson Lab 19
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Summary

● The preliminary Beam Spin Asymmetry for deeply virtual exclusive 
𝜋0 electroproduction was measured with CLAS12 and 
longitudinally polarized electron beam

● New CLAS12 measurements extend experimental reach up to 10 
GeV2, twice the range compared to CLAS6 data

● Sizable extracted BSA moments indicate significant contributions 
from chiral-odd GPDs

● Chiral-odd based theoretical models will benefit from additional 
constraints provided by new measurements in a wide kinematic 
range
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