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Handbag factorization
Radyushkin (96); Collins et al (97):

proof of factorization
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dominant transition v; — 1 (others power suppressed)

lead. In(1/xg;) appr. (Brodsky et al): z >~ 2" ~ zg;; GPD — PDF



Generalized Parton Distributions

D. Miller et al (94), Ji(97), Radyushkin (97)
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reduction formulas
H9(7,0:0) = 7g(7) H9(z,0:0) = 7Ag(7)

universality, polynomiality, evolution, positivity constraints, Ji's sum rule




The v*p — Vp amplitudes

kinematical regime: large Q2 W, small xg;( <1072, ¢;
kinematics fixes skewness: £ ~ rg; /2
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Electroprod. with unpolarized protons at small rg; and small 7 probes H?



Modelling the GPD
lattice QCD (not yet)
extraction from experiment (not yet)

GPD controlled by non-pert. QCD:
modelling

Factorizing in T, £ and t probably incorrect (lattice, overlap)
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restriction to £ ~ 0
Popular ansatz (Radyushkin)
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Input: NLO CTEQ5M
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The subprocess v*g — qqqg, qg — V
modified perturbative approach (Sterman et al):

quark transverse momenta and gluonic radiative

corrections (Sudakov) are taken into account; 1wy, Q -V
xx_.

supresses end-point regions (7 — 0,1) where

g and g are separated by large transerse distances

similar to treatment in lead. In(1/xg;) appr. (e.g. Frankfurt et al)
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Gaussian wavefunction: Uy; ~ fi; exp[— nf W_Hﬂ J(7(1—7)]
parameterse.g. f,r = 0.216 GeV a,, = 0.52 GeV 1



Hierarchy:

((E2)Y/?/my ~ O(1))
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t dependence

Integrated cross sections (o, o7)
.H.....
exponential slopes of amplitudes ~ &’ mhh_ﬂﬂmm
i.e. we essentially need forward amplitudes (calculated)

and slopes (taken from experiment)

F 2 x H....
WWH # hwwwﬂ.,, | Mr7|? o Aq.“_wv mw,w

without precise t dependent data (do/dt, SDME) at disposal
only this product of parameters is probed

Examples:
BY. ~ BY; /2 My = my f£ =250 MeV
By~ B}, My = my /2 f£ =170 MeV

First example slightly favored by SDME

Improvements are required: concept clear but we need H9(z, £, 1)
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Spin density matrix elements of the g
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lead. In(1/xg;) approx.:
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reasonable approx. at small &
ca. 18% enhancement
skewing effect (Martin et al, Belitsky et al)
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Summary

We analyzed electroproduction of light vector mesons at large
Q°( > 4GeV?) and small rg;( < 10™%) within the handbag approach

Only the gluonic GPD HY contributes
Subprocess is calculated within modified perturbative approach

Fair agreement with integrated cross section and SDME is obtained with a

few free parameters (essentially for the T — T transition)

Amplitudes are calculated at t = 0, ¢ dependence assumed to be

exponential

Accurate t dependent data (do /dt, SDME) required for improvement



