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ELASTIC VECTOR MESON PRODUCTION
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Photoproduction: Q?~0
t (Mom. transfer at p — vertex)?

large |t| = Proton dissociates
W' CM - energy of vp — system
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Regge Approach:  ”Soft Pomeron” exchange

Slow rise of & with increasing W

o X W0.22
Shrinkage of forward peak with increasing W
do/dt < eb (W/Wy)4ert)—1)

ap(t) = ap(0) + apt  (ap = 0.25)
S-Channel Helicity Conservation, SCHC

PQCD Approach: Exchange of Gluons

Steep rise of & with increasing W
increasing gluon density in the proton at small x
(zW? =~ Q%)
No (or little) shrinkage of the diffractive peak

SCHC violation
pQCD needs a hard scale: Q2, M2, t, (Q*+M_2,)
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EXCLUSIVE ELECTROPRODUCTION OF ¢ MESONS
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EXCLUSIVE ELECTROPRODUCTION OF ¢ MESONS
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EXCLUSIVE ELECTROPRODUCTION OF ¢ MESONS

ZEUS ZEUS
e) ZEUS 98-00 Q=5 Gev?) | 1 | | | ’
= " (szz 00(Q=5GeV) g 5 [ ZEUS 98-00 (b)
= | 14 » 2: 2 n
% 0.025 W [ YP - ® Q=506eV 7
S10° MH/* . 13l — Fit 1
do/d|t| ~ W? o o | *
— Wilat)-1) 5 | oz M 1.2- -
© L ]
Fit in bins of |¢| YHL/T
10| 0.45 T |

- 073 _
09 +""1.08+0.25¢ :
1t | | S | | | *
0 50 100 isc %8s 06 04 02 0
Extract the “effective” trajectory W (GeV) t (GeV’)

a(t) = 1.10 + (0.08 £ 0.09 £ 0.08) ¢
Value of o’ smaller than the “soft pomeron” value (0.25)

N

EPS HEP2005, Lisboa, Portugal, July21-27, 2005 Jan Olsson, DESY



EXCLUSIVE ELECTROPRODUCTION OF ¢ MESONS

Decay Angular Distributions

Provide information about
the Spin Density Matrix Elements
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Too - Probability to produce longitudinal ¢,
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o and or separately measurable
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EXCLUSIVE ELECTROPRODUCTION OF ¢ MESONS

R Increases
with increasing Q?

Q? dependences
different for o, ot
At large Q?,
o, dominates overor

pQCD models*
agree with trend of data
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EXCLUSIVE PHOTO- AND ELECTROPRODUCTION OF J/4) MESONS

H1 Collaboration, Preliminary
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EXCLUSIVE PHOTO- AND ELECTROPRODUCTION OF

J/Ab MESONS
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Data sensitive to Gluon distribution in proton
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EXCLUSIVE PHOTO- AND ELECTROPRODUCTION OF J/4) MESONS

“‘;1000:— Hl l. - 2= 0.05 GeV? o.o3l E
&) i prelim.
W — t—dependence S | vo pma o ]
3 | ]
E 0.22 1
: : : >
2-dimensional fits, =
T 100t 043 1
do /dt(W,t) < eb! W? g
where 6 = 4(a(t) — 1) E
a(t) = ap+ o't
“effective” Pomeron trajectory 083
10} ro -
[GeV ]
1-dimensional fits, > ST — 0
L ) W, [GeV
do/dt < W?° inbinsof t 3 w [C€V]
o — 100 — - —— -
(curves in figures) g EHW 0.05
do/dt < e®™)t inbins of W RT /Q/M 0-19
= I o
S [ ]
5 f —+ v
50 100 200
W, [GeV]
EPS HEP2005, Lisboa, Portugal, July21-27, 2005 9 Jan Olsson, DESY



EXCLUSIVE PHOTO- AND ELECTROPRODUCTION OF J/4) MESONS
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EXCLUSIVE PHOTO- AND ELECTROPRODUCTION OF J/4) MESONS
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EXCLUSIVE PHOTO- AND ELECTROPRODUCTION OF J/4) MESONS
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DEEPLY VIRTUAL COMPTON SCATTERING

DVCS: e+p— e+ p+7~

e Simplest scattering process

e Fully calculable in pQCD
since no Vectormeson Wave-function

e Skewednesst non-zero
since~*-mass non-zero

e Access to GPDs Generalized Parton Distributions)

e Access to Scattering Amplitude

. . . e e
> via Interference with the Bethe-Heitler process Y e
e
> via Asymmetry measurements with L, ¢ \ Y
different beam charges and polarizations \é Y
P P P p
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DEEPLY VIRTUAL COMPTON SCATTERING

H1 Collaboration, DESY-05-065 hep-ex/0505061
DATA
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BH Control sample: ~ inSpaCal, et in LAr 7

o =opvcs +0oBH + IBH,DVCS

o gy calculable, using proton form factors: subtract
I depends on angleg: herelI ~ 0
—> o pyvcs can be measured
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DEEPLY VIRTUAL COMPTON SCATTERING
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DEEPLY VIRTUAL COMPTON SCATTERING

pQCD Calculations*
e NLO leading twist, hard scale Q?
e Use measuredt: normalisation possible

e factorize into  hard scattering
and non-perturbative GPDs

e GPDs depend on

> longitudinal momentum fraction &
> momentum exchange ap—vertex, t

e Starting point of GPDs:
normal PDFs, here CTEQ6, MRST2001

e Dynamic generation of ¢;
No intrinsic Skewedness

Fair description of data
Potential sensitivity to GPDs

Freund, McDermott, Strikman
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SUMMARY

Elastic Vector Meson Production

e New Measurements:
> Electroproduction of ¢

> Photo- and Electroproduction of J/p,
> as function of W, Q? and ¢

e “Effective” trajectories determined from W — t—dependence:
harder than “soft Pomeron”

e o and or measured via Helicity Analysis

e pQCD and Q?—dependence: Fair descriptions of.JA) and ¢ data

DVCS

e New measurement of the cross section, as functiobV, Q% and t
e First measurement of t—dependence: — Normalisation of models possible
e Data potentially sensitiveto GPDs: pQCD NLO calculations gree well with measurements

e Colour Dipole models also describe the data
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DEEPLY VIRTUAL COMPTON SCATTERING

Colour Dipole Model Calculations 2 o Hi
= 10 b H1 A ZEUS
§ Colour dipole models:
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e Factorize DVCS amplitude:
> ~* fluctuates toqq, qqg...
— 12 - -
> dipole interacts with proton = o HI Q" =8 GeV
— 10| & ZEUS ItI< 1 GeV?
e Probe transition soft — hard interactions 5 g | Sl drole moser: T
CT)_ “2> Favart—Machado % %.
e 04ipole Modelled in several ways > 6 P %§ B
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