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e Factorization of Vector meson leptoproduction
e Model for GPDs.

e Modified PA for hard scattering amplitude
- transverse degrees of freedom in wave function, hard sabpsp
-Sudakov suppressian

e LL cross section in a wide energy rang@eV < W < 75GeV.

e TT transition amplitude-smal- gluon contribution at HERA energies.
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Factorization of Vector Mesons production amplitude

e Large(Q?- factorization into a hard meson photoproduction off pastand GPDs.(LL )

Radyushkin, Collins,Frankfurt Strikman
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L — L transition - predominant. Other amplitudes are suppregsedwerd /)

The process of VM production

e ¢ production (gluon&strange sea)

e p production (gluon&sea&valence quarks)



Generalized Parton Distributions

D.Mueller, 1994; Ji, 1997; Radyushkin, 1997
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Distributions £9(z,£,t), (E) determine mainly proton spin-flip rot essential for unpolarized
proton target at low.



Modelling the GPDs

The double distributions for GPD%adyushkin '99
— simple for the double distributions
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* Gluon contribution(n=2) function.
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(8,0) = g(|B]) sign(3) - sea quark contribution (n=2).
— Similar form forsea quarkbutintegralo(0 <z < ¢) is different.
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PDFt¢-dependence —Regge paramererization.
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* Results for gluon and sea GP[srEQ6 parameterization of PDFs=2)
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Simple model foru and d sea.

H:, =H%, =k,H;
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The flavor symmetry breaking factor is from the fit if CTEQ6M PP

ks = 1+ 0.68/(1+0.52In(Q*/Q2))
Valence quark{n=1).
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Modified PA for vector meson production

We calculate the. — L, T" — T and7l — L amplitudes — important in analyses of spin

observales.
* Wave function
Thek- dependent wave function is used

Uy = Uy 4 Uy,

W = (V +my) dvov(k, 7).

By = [ W oK = 5 (V= my)ew - KOl 7).

~ . ] ] ] J. Bolz, J. Korner and P. Kroll, 1994
e . -leading twist wave function -L polarized meson

e U, - higher twist wave function -T polarized meson
e I/ IS a vector meson momentum amg- is its mass
e ¢y IS @ meson polarization vector aidis a quark transverse momentum

e My is ascaleinthdl,. We useMy, =my /2



* Structure of the amplitudes of vector meson production

v, — V. quark & gluons contributions
Myur = Y e By
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The hard scattering amplitudésnsverse quark motion
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for = 0.209GeV, a,; = 0.75GeV " f,;, =0.221GeV, a,;, = 0.7GeV !

D ~ - contains power corrections k% /Q>.

1
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The full amplitudes of vector meson leptoproductifleading twist)
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The Impact parameter space

In calculation

e We considerSudakov suppression of large quark-antiquark separations wia@rization
breaks down These effectsuppress contributions from the end-point regitos.

e Since theSudakov factor is exponentiate in the impact parameter space- we toawork in
this space.

The gluonic contributions to the helicity amplitudes foct@-meson electroproduction read
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(11)

Similar- for H
The renormalization scale; is taken to be the largest mass scale appearing in the hdtersta
amplitude, i.eyup = max (7Q, 7Q, 1/b).



LL amplitudes and cross sections

(Q)? dependence of longitudinal cross sections gioduction at?” = 75GeV. H1 and ZEUS data.
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Full line cross section, dashed blue- Cross sections with errors from uncer-
gluon, dashed-dot- red - gluon-strange in- tainty in parton distributions. Dashed
terference, green- strange contribution. line- leading twist result.

* The gluon-strange quark interference40% than the gluon contribution at HERA energies

x Power corrections- k% /Q* in propagators are important at l@#—1/10 suppression &> ~
3GeV



Energy dependence of longitudinal cross sections mfoduction.

glo Amplitudes contribution at Q? =

— 3.8GeV*. Full line cross section, dashed
/% blue- gluon contribution, dashed-dot- red
a - gluon-strange interference.

\:a The longitudinal cross section at HERA

(A) are recalculated fronm*P cross
section. HERMES-preliminary.
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At HERMES energies.
* The contribution of gluon real part is essential.
* The gluon-strange quark interference is about 40% withaetsjo gluon contribution.

At COMPASS energies contribution of gluon real part is aliubn-strange interference.
At higher energies gluon Re part contribution is negligible



()? dependence of longitudinal cross sections gioduction.

o (vp->¢p) [nb]

Q’[GeV’]

At HERMES energyV = 5GeV, full cir-
cle -preliminary HERMES data

e HERMES data are described fine.

e Predictions for COMPASS should be fine too.

o (vp->gp) [nb]
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Our predictions for COMPASS energy
W =10GeV



Cross section fop production for our gluonandquark-sea valence distributions

o (y p->pp) [nb]
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Longitudinal cross sections @f produc-
tion atiV = 75GeV with errors from un-
certainty in parton distributions
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Our results for energy dependence at
Q)? = 4Ge\’. Data are from H1,ZEUS,
E665 and HERMES



Contributions to the production cross section.
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= | Full line- cross section.

Iy ' Red-gluon contribution
3 ;.:1_/_/__{ _ Green- gluon+ sea contribution.

o Blue -Valence- gluon+sea interference
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At HERMES energies we havealence quarks contributiowhich decrease rapidly at energies
highersGe\~.



Ratio of cross sections @f/p production.
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@Q* dependence of ;/o, at HERA is determined by, factor completely.
At HERMES energies we havealence quarks contributiowhich gives additional suppression of

o,/0, ratio.



Amplitudes for transversally polarized photons-gluons@mall =

R(V) = UL(V*p — Vp)

rr(vip — Vp) ' (12)
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Spin density matrix elements
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The SDME sensitive td. L /T'T ratio.
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Conclusion

e Modified PA which consider - transverse degrees of freedoth&udakov suppressions was
used to analyse light meson production.

e The GPD approach give reasonable description of crossoseatid spin observables for light
VM production. Power corrections- k% /Q* in propagators are extremely important.

e - the gluonic contribution plays an essential role for akkmgeslV > 5GeV in vector meson
electroproduction.
-the gluon-sea interference is about 30(50)%fd@p) production.

e -Valence quarks contribute only foV < 10GeV:
p cross section: at HERMES energies valence quarks - about 40%
at COMPASS about 10% .
Tow ~ 65 % at HERMES.

e Analyses of SDME -information aboyt— V' hard amplitudes.

e HERMES and COMPASS experimental resultsgt > 3GeV* on SDME are extremely im-
portant.

e Vector meson electroproduction-can be an excellent obgjestidy GPDs



