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exclusive diffraction

elastic (exclusive) proton dissociative

It|l< 1 GeV? dominates at high |t

experimentally: very clean process in wide kinematic range

VM Vector Meson or|y pow, d W/

Q? photon virtuality Q2= —q¢°=—(k— k)2
W  c.m. energy of vp system W = (q+ p)Q

t (4-mom. transfer)? at p-vertex ¢ — (P — P')?

— VM at HERA: transition between soft and hard regime
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diffractive vector meson production

« VDM + Regge theory: Yp—=Vp=0©Q"—=V)x(Vp—Vp)
Vp — Vp :soft interaction => Pomeron exchange v
v \4(ap(t)—1)
o X (%) , Where |
0 | P

ap(t) =a(0)+ap-t=1.08+0.25-1 i

Light vector mesons at low Q2 and low [t

* pOCD models:
V = qq dipol, exchange of > 2 gluons (color singlet — QCD Pomeron)

Hard scale Q% t, or m, required

Exclusive production :

o x (zG(z,Q2))?
=G (x, Q%) => steep rise with energy

Proton dissociative production:

- 2-gluon exchange — no energy dependence

* gluon ladder exchange — energy dependence: weak (DGLAP) or strong (BFKL)
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vector mesons in photoproduction (Q% = 0 GeV?)
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Low mass (p, ¢, ®)
M2, = 1 GeV?
no perturbative scale

weak W dependence
(soft regime)

High mass (J/y, w(2S),T)
perturbative scale
strong W dependence
(hard regime)

* The larger M,,,, the harder process (steeper W dependence)
* Vector meson mass sets hard scale
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1 production — energy dependence

Phys. Lett. B 680 (2009) 4-12
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Sensitivity to :

» vector meson wave function
* hard scale value
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W dependence

Transition from soft to hard regime with increasing hard scale
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Large Q2 and M,,, sets hard scale

(W) o« W?

O rises with Q2+M2,,,



large |t| domain

Diffractive photoprod. of J/y mesons with large momentum transfer at HERA (to be published in JHEP)
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large |t|: |t|-dependence - S )y
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energy dependence and Pomeron trajectory  large |
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large |t|: da/d|t| vs theory

« BFKL LL calculations steeper than data

H1 Diffractive Scattering of y at large |t|
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DGLAP work up to |t|=5 GeV? but later falls slower than data
FSZ gives good description up [t|=12 GeV?
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large |t|: o vs theory

« DGLAP (GLMN LL) describes
data very well up to |t|=5 GeV?

+  BFKL (EMP LL, 0,,=0.16) and FSZ

are too steep
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 BFKL describes W dependence

H1 Diffractive Scattering of y at large |t
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summary

* New measurements of vector mesons and high-p,
photons

e The T cross section rises as W?. Data are sensitive to
wave function modelling in pQCD predictions.

« Fitdo/dt =t for large |t| does not describe data in the full
Kinematic range (J/y)

* None of the models in large |t| domain can reproduce the
data in the full kinematic range (J/p / vy)

« Effective Pomeron trajectory for large |t| (J/g) has
smaller slope than that extracted from soft hadron-
hadron scattering
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energy dependence and Pomeron trajectory

elastic PHP

P

A Measurement of the Pomeron Trajectory based on Elastic Rho Photoproduction (H1 preliminary)
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