Electroproduction of light vector mesons
S.V. Goloskokov

Bogoliubov Laboratory of Theoretical Physics, Joint Institute for Nuclear Research,

Dubna 141980, Moscow region, Russia

In collaboration with P. Kroll, Wuppertalhep-ph/0708.3569;
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e Model for GPDs.

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

e Cross section in a wide energy rangeeV < W < 75GeV.

e SDME from HERMES, COMPASS to 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 for v and d sea. ()¢ evolution of GPD

H! =H! =k, H}
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The flavor symmetry breaking factor is from the PDFs:fit= 1 + 0.68/(1 + 0.521In(Q?/Q3))
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Modified PA for vector meson production

We calculate thd, — L and 7" — 1" amplitudes — important in analyses of spin observales.

* Wave function
Thek- dependent wave function is used

Uy = Uy + Uy,

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

B = [ VK = 3 (V = mv)ev - K6 (k. 7).

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

o \I/lv - higher twist wave function -T polarized meson
e I/ IS a vector meson momentum amg- is its mass

e ¢y IS a meson polarization vector aidis a quark transverse momentum

o My is ascaleinthdl,. We useM;, =my /2



* Structure of the amplitudes of vector meson production

v, — V. quark & gluons contributions
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The hard scattering amplitudersa:nsverse guark motion

a(g) (= 870&5 ,UR d2kJ_
k2
ov(ky,7) = 87*\/2N. fyai exp [av ] : (7)

for, = 0.200GeV, a,; = 0.75GeV! f,; =0.221GeV, a,; = 0.7GeV !
p p ¢ [
for = 0.167GeV, a,; = 1.0GeV' f,;, =0.177GeV, a,; = 0.95GeV !

1 2
D ~ R contains power corrections k7 /Q?.



Cross sections of VM production

()? dependence of cross sectionsainds production ai? = 75GeV. H1 and ZEUS data.

g 5
o) E o)
4 6 10 20 40 60 100
Q° [Gev?] Q? [GeV?]

Cross sections of production with errors Cross sections of production with er-
from uncertainty in parton distributions rors from uncertainty in parton distribu-
at W = 75GeV/10 andIW = 90GeV. tions atl = 75GeV. Dashed line lead-
Dashed line leading twist results. ing twist results.

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



()? 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



W dependence gf production cross section
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Cross sections of production at different Red-squared estimated from CORNEL.
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2
(2. New ZEUS data. _ -E665 data< Q? >= 4GeV’ _
At I/ < 5GeV our results do not describe data. Most probably, obsen@ggcannot be explained
by £ —GPD contribution.
Other mechanisms should be important here.



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.



R(p)

Spin effects

(v'p — Vp)

R(vV) =L
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atlW ~ 75 GeV.
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The ratio of longitudinal and transverse
cross sections fap production versug)?

atW ~ 75 GeV.
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Spin density matrix elementsy production at HERA
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Spin density matrix elementsp production at energies
HERMES to HERA
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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 fine description of cross section and$servables for light VM pro-
duction -Q? and1V dependencesPower corrections- k% /Q* in propagators are important.

e -Valence quarks contribute only fd# < 10GeV: p cross section: at HERMES energies
valence quarks - about 40%.

e Problems in handbag model found at low enerdiésc 5GeV

e R -ratio for p and¢ production described well. Valence quark provide energpedéence of?
at low energies

e Good description of of SDME in the rang&eV < W < 75GeV.
e HERMES and COMPASS experimental resultg)at> 3Ge\? on SDME are needed

e Vector meson electroproduction-can be an excellent obgestuidy GPDs.

In different energy ranges, information about quark an@dglGPDs can be extracted from the
cross section of the vector meson electroproduction.



