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Experimental Experimental ObservablesObservables
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Two final states can be primarily studied:

 Electron scattering in the DIS (high Q²) regime   
 High rates

 Detection of a multi particle final state (charged + neutral) 
under a large acceptance

12 GeV CEBAF @ JLAB

CLAS12
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n → N* transition GPDs with CLAS12
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Guichon et al. Phys. 
Rev. D68 (2003)

preliminary

raw asymmetry

first stage: Insight into N→N* GPDs for Δ(1232)3/2+, N(1440)1/2+, N(1520)3/2-, and N(1535)1/2- resonances

Events in the complete resonance spectrum (W > 2 GeV Q² > 1 GeV² -t < 2 GeV²):

~400k~ 280k~ 56ke n π+ γ

~300k~ 200k~ 40ke p π0 γ

with potential efficiency 
improvements

expected total events for RG-A with 
current reconstruction20%

Fraction of events with -t < 1 GeV²:  20 – 45 % (depending on the torus field)

 Statistics sufficient for a first extraction of cross sections and BSA

 Planings for a high luminosity run of CLAS12 are ongoing
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Available theoretical Available theoretical worksworks
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 Introduction of transition GPDs for the region of the N → Δ(1232) transition

 Calculations for the differential cross section and beam spin asymmtries

 Limitted to the Δ(1232) region (WN* < 1.35 GeV)

M. V. Polyakov, N → Δ and N → N π DVCS and skewed Quark distributions, Proceedings of 8th 
Intrnational Conference on the Sructure of Baryons (Baryons 98), Bonn, Germany, 22-26 Sept. 1998.

M.V. Polyakov, S. Stratmann, Soft pion emission in hard exclusive pion production, 
arXiv:hep-ph/0609045 (2006).
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WhatWhat wewe needneed fromfrom the the theorytheory sideside

Within the existing model for the N → Δ transition:

 Calculation for a beam energy of 10.6 GeV

 Calculations differential in MN*, Q² (> 1 GeV²), xB (0.1 - 0.6) and -t (< 1 - 2 GeV²)

Extension of the formalism to higher lying resonances:

 Description for the Roper resonance (1st radial exitation of the nucleon)

 Description for the 2nd resonance region, especially the N(1535) 
(1st orbital excitation of the nucleon)

 Descption of the 3rd resonance region

Separation of the resonances from each other and from the background

 Partial wave analysis ….
 Angular distributions of the decay products have to be calculated

 We need to develop reaction models accounting hand bag diagrams
for other contributing processes (request to reaction theory)
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WhatWhat wewe needneed fromfrom the the theorytheory sideside

Medium to long term goals:

 Framework for the extraction of transition GPDs (fits to data)

 Relation of transition GPDs to higher level observables
 Charge and pressure distributions
 Gravitational form factors
 ….

Currently involved on the theory side:

M. Polyakov, K. Semenov-Tian-Shansky

More theory collaborators are welcome!

 Results will provide insight in the 3D image of the N→N* transition
for the first time

 CLAS12 is a unique opportunity to do these studies
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