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o Generalised Parton Distributions (GPDs)
o Exclusive 7% production at HERMES
e Analysis framework
e Preliminary study of transverse spin asymmetry
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Generalised parton distributions
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e tool to quantify aspects of hadron structure in
QCD in terms of quarks and gluons [prep3ss(2003)41]
e transverse spatial distribution of partons

e orbital angular momentum inside the nucleon

e how to access GPDs?
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Framework for studying ep — e'nn* and v*p — nm
[M.Diehl, S.Sapeta; EPJC41(2005)515]
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Cross section for ep! — e'nr™: [o] VP=] x [f(, ¢s)]
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Fourier amplitude:
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QCD factorisation theorem for v;p — nn™
1 valid in the limit of Q% >> at xg, t fixed
! no precocious scaling at Q2 >1 GeV?
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Theoretical prediction for A
Asin(6-0s) Im (E*H) J
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Itl, E: chiral quark-soliton model of GPDs

asymptotic and Chernyak-Zhitnitsky DA

[Frankfurt et al.; PRD60(1999)014010 ]
[Polyakov, Stratmann; hep-ph/0609045 ]
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H: double distribution ansatz
E: pion pole-dominated ansatz
small LO and NLO corrections

[Belitsky, Miiller; PLB513(2001)349 |
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Exclusive-event selection for ep — e'nn™
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trigger: hits in HO, H1, H2; E,, > 3.5 GeV .. produced pion:
-9 tracks in fiducial volume, no short tracks 7 < pr < 15GeV: RICH
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Exclusivity for ep — ¢'nm™ at HERMES

e no recoil detection
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Exclusive peak clearly centred at the neutron mass
Mean and width in agreement with exclusive MC



Extraction of the six Fourier amplitudes of doyr

e unbinned maximum likelihood fit (UML) [Jeroen Dreschler, July 2006]

e probability density function
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Results for the kinematic dependences of Ayt
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The —t' dependence of two Fourier amplitudes
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Summary and outlook

Summary
e This is the first attempt to measure the asymmetry Ayt in exclusive
7w+ production on transversely polarised protons.
Outlook
e Study of the influence of the cos¢ and cos(2¢) contribution on the
extracted amplitudes:

AUT(¢ ¢5) 1 d0(¢ ¢5) O-(¢7 ¢5 + 7T)

[Prldo(¢, ds) + do(¢, ds + )

do =1+ A% cos ¢ + A9 cos(2¢) + Pr AT sin(6 — )
+ Asm(¢+¢5)sm(a> +¢s)+ A In¢55|n s + Asm(2¢ ¢5)sin(2c’) — ¢s)
‘I—Asm(?’d) ¢S)SII’I(3O OS)+AS|n(2¢+¢S)

sin(2¢ + ¢s)]

e Estimate of the systematic uncertainty due to acceptance, resolution

smearing, misalignment, and kinematic bin width.
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