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experimentally: very clean process in wide kinematic range

VM  Vector Meson or v p,w,d, J/p, W,

Q2 photon virtuality Q2 = —q2 = —(k — k)2
W c.m. energy of vyp system W= (q+ p)ﬁ

t (4-mom. transfer)? at p-vertex ¢ — (P — P2

— VM at HERA: transition between soft and hard regime

— simultaneous study of different scales: Q?, |¢|, Mﬁﬂ.;
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diffractive vector meson production

VM = qq dipol, exchange of > 2 gluons (color singlet — QCD Pomeron)

large Q?, M2,, or |[t| = small ¢qg and interaction size

hard interaction = perturbative QCD applicable, factorization holds

'Exclusive’ VM electroproduction:

e steep rise of (W), o ~ "*—‘”‘f}‘gﬂ[rg(m Q)]?, x ~ Q%/W?

e universal t dependence: ~ exp~"l*l by, ~ 4 —5GeV~2 and af, =~ 0
e possible SCHC violation

'"Proton dissociative’ VM photoproduction:

o do/d|t| ~ |t|~™

e 2-gluon exchange - no energy dependence
gluon ladder exchange — energy dependence: _ \, a5k (DGLAP)

— strong (BFKL)
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vector mesons in photoproduction (Q% = 0 GeV?)
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Low mass (p, ¢, ®)
- M?,=1 GeV?
— no hard scale
— weak W dependence

High mass (J/p, g, T)
— hard scale

— strong W
dependence

* The larger M, the harder process (steeper W dependence)

* Vector meson mass sets hard scale
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T production — energy dependence

accepted by Phys. Lett. B (Ref. No. PLB-D-09-00488)
@ ZEUS 96/07 (468 pb™) pQCD models — W-slope prediction:

i GRAPE 1o ' BB FMSLO: 0 =17 4 ia- 5=1.240.8

ESSI] B DIFFVM Y -y ' MNRT NLO: O =1.2
5 _
- — BH+T ZEUS
=
300 o _"I"'I"'I"'I"'I"'I"'.FT:\
250 ZEUS 468 I:b.1 E 1 --- RSS,Gauss (] ﬁﬁg{;g-g;mpn—t J
o N -~ RSS, Coulomb ] LUS (95- 4
200 & - IKS, =13 GeV
<o Q%<1 GeV? @ Ks, o7 et O HIeHM )
60<W<220 GeV T ogl ™ o -
100 g [ i
= = n .
- B 0.6 B
“ s " O -
6 5 10 12 14 i | ]
-+ - T B T - - |
Mass w1 (GeV) 0.4 [ e I f,l/ .
- - -
: _.r"';} f"f_’::*d,‘ \ :
- - - -"'--F
o 02— - *,_,_f_:":—-' [ — .
Sensitivity to: [ T ]
* (RSS model) vector meson wave ol O
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 hard scale value: in IKS model scale FMS — Frankfurt, McDermott, Strikman (CTEQA4L)
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is between 1.3<u<7 GeV
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6 (Q%+M? )

Large Q2 and M,,, sets hard scale

Steep slope observed for all VM in the presence of hard scale
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Transition from soft to hard regime with increasing of hard scale
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Diffractive photoproduction of J/y mesons with large momentum transfer at HERA (ready for publication)

Phys.Lett., B672 (2009), 219-226
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large |t|: |t|-dependence - Sy
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do/d|t| falls steeply with |t
pPQCD expectation: ﬁf% ~ [t

|t|{.1.91ﬁ.n

do(yp—JiyY)dt] (nb/GeV?)

H1 Diffractive Scattering of y at large |t !
- |
g‘10 E\ * H1 Data £ '
Q [ —— |t fit: n=2.60 '
©) . N LLA BFKL 087<.=0.14 107
2 T B - LLA BFKL 05"K'=0.26 |
Ty 4 S LLA BFKL BFKL=0.37 3
Q C | {W} =381 GeV
> - 2>0.95
?- '2
o 2 5 10 20
o t| (GeV?)
5 10F It (
, <005 not possible to describe the whole |t
P S, el ’ . .
APy NG region nor by exp(-blt]) neither t"
1k, A<l<36 GeV?2 . .
5 10 16 20 25 fit [t|" gives
t| [GeV?
[t} [GeV] n=1.9+0.1 for 2<[t|<5 GeV?
10.03 n=3.0£0.1 for 5<|t|<20 GeV?

fit [t|7" gives n=2.60+£0.19 553

Good fit for 2<|t|<20 GeV?2 could be
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energy dependence and Pomeron trajectory  large [
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energy dependence and Pomeron trajectory

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

Soft pomeron (DL):
ap(t) = 1.08 + 0.25¢
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large |t|: do/d|t| vs theory

J/dt [pb/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, 0s=0.16) and FSZ

are too steep

 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

« The T cross section rises as W° and & grows with the
universal hard scale Q?+M?2,,,

« pQCD motivated fit do/dt -t for large |t| does not
describe data in the full kinematic range (J/p)

« Effective Pomeron trajectory has smaller slope than that
extracted from soft hadron-hadron scattering for large |t|
(J/p) as well as for elastic p production

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