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Exclusive Vector Meson Production

Factorization:

v —>(qq ¥,(z,r) QED

o dipole—proton interaction
Ampl ~ ¥ (r,2) ® c4,(r,z,b)® ¥\/(z,r)

- g0 >V ¥, model
parton-hadron duality

Continuous transition soft — hard physics




Dipole scattering:

small Bjorken x: factorization
valid also at low Q?
Ggipol UNIVErsal: applicable to DIS, DDIS and VM production

Saturation included



LO 2—gluon exchange
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Expectation: t
* steep rise with W: ¢ ~ (xg(x,Q?))? X~ Q% /W?*

steep rise of g(x) with x decreasing —» ¢ ~ W?
o increases with M,,, Q?

* r decreases with Q2 I\/I\é
Q°=z(1-2)(Q°+ M) in perturbative domain:
A z~1/2 scalevariable Q°=1/4(Q°+My)
Ar . contribution at z =0, 1 = scaling delayed



Cross Sectlion \ub)

Hard scale: M,,

Photoproduction: ¢ ~ W?®
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Comparison with models: vy p — Y(1S) p

c~W° §%~1.8

My , M, hard scale
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Hard scale: Q2

YP—>Vp

Scaling of vector meson elastic cross sections:
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SU(4) flavor factors considered

Universal scale: Q% + M,/



Transition to hard scale:
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H1 p electroproduction (preliminary)
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Model predictions:

* FKS:2-gluon exchange,

gluons from fit to DIS

e KMW: saturation model, b

dependence, DGLAP
* DF: o4, Wilson loop
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Hard scale t:

yp—>VY

Reminder: high p, physics in pp reactions:
power law behavior of do/dp?~ p, "
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Flavor restoration at similar values of t and Q?
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Helicity amplitudes T, , ;. :

3 angles, 15 spin density matrix elements, 6 helicity amplitudes:
SCHC: Ty, Ty single flip: Ty, , T, double flip T, ;,T

PQCD ([t| < Q?) prediction: T_;;, T < Tg< T11< Tyg

/ Mezon Decay Plane

Leptan

Scattermg Meson

Plane Production
Plane

Decay in Meson
Fest Frame



Spin Density Matrix Elements

5 SCHC ME # 0

agree with GPD (GK)

calculation

* other agree with

SCHC prediction (---)

e except Iy~ TigTo

Goloskokov - Kroll (GK) — °f
consider skewed GPD

vp—->p°Y

Vertex factorization
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Helicity amplitudes — t dependence I (1)

v p—>p°Y

Vertex factorization

single helicity flip
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Ot =0T T &0 RZGZ/Ung_l'ro%/(l—ro%)
(£)=0.98 for foo 1 |
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* 5, and o different Q% dependence
* 5, > 0for Q2 - 0 gauge invariance
* 5, dominates at large Q-
* GK describes o, better than oy
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Dimensionless 1 )
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Dipole model predicts geometrical scaling

Utotp(x Q ) = Gt/})tp(f Q /Qs)

Q.(x) = Q, (%)“

saturation scale
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Leading baryonsin e p —» e N X reactions

e = . —
' ,Yk
X
p »—ody( X ,:::::;T X
"
e Comparison with standard * © exchange, factorization
fragmentation models d’c(W?,Q% x.,t)/ dx,dt
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d2c / dx dpZ(W2,Q32, x., p) 2
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Absorption / migration effects

Compare photoproduction / DIS
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Summary

*ep —» eVp hard process: M, =My, M; Q?, tlarge
* described by

dipole
2-gluon exchange models
GPD

* constrain gluon structure function at small x
* Iimproved theoretical calculations needed

* leading particles : ep —» eNX observed
* standard fragmentation models fail

* violated: vertex factorization / limited fragmentation
* absorption/migration effects observed
* ©t structure function estimated
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Regge inspired description
Yp—>p°p

W dependence analyzed for t = const
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Regge inspired description:
do/dt ~F(t) W 4«0 -1) "analyzed for t = const
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Vertex factorization:

elastic / proton dissociation: universality of Q2, W
dependence, helicity amplitudes
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7t structure function:

F9(8,Q% %) = fp(x)-F7(B,Q°)  B=x/1-x)
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