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Elastic Vector Meson Production at HERA

main background:

Q?  ~* virtuality 0 < Q? <100 GeV?
W,  energy of v*p system 20 < W, <290 GeV
t (4 mom. transfer)? at p vertex 0 < |t| < 30 GeV?
VM vector meson oV, w, @, J/p, T

1

Philipp Fleischmann - DESY Hamburg DIS 2003 - St. Petersburg, 23-27 April 2003



Elastic Photoproduction of Vector Mesons
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Diffractive Vector Meson Production

Soft Pomeron Model:

« exchange of a colourless object
ap(t) =ag+a’ -t

. O X W4(a[p(t)—1) ~ T}/ 022
do bt

° It X e
b(W) = by + 4o’ - In(-)

= works for light VM
at Q* =0, t=0
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Perturbative QCD:

« exchange of > 2 gluons

e 0 X [g(:E, QQ)]Q
steeper rise as a function of W

« no or small shrinkage expected

— works in presence of hard scales
(Mg, Q% t)
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J /1 Mesons in the H1 Detector

muon system

v track chambers calorimeters

used decay channel: J/¢ — u™pu~  branching ratio: (5.88 +0.10)%
data set: 1999 - 2000 luminosity: 54.8 pb~1!
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Differential Cross Section as a Function of |t|
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fit: Gaussian + power law

Philipp Fleischmann - DESY Hamburg

4 e H199-00 JY — p'u (prelim.) |

do/dt(ep — eJ/wp) [nb/GeV 7

10 -
— Fite™
b = (4.65+0.17) GeV ™
o 02 04 06 o8 1 12

t| [Gev?]

—> exponential fit gives good description
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Cross Section as a Function of W,
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= W? fit gives good description
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= QCD calculations qualitively
describe the rise
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Double Differential Cross Sections
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= data compatible with moderate shrinkage
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ap as a Function of |t|
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Comparison of J /v with p at high Q?
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=> similar values as for the J /1) photoproduction
= high Q? possible hard scale
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Conclusions

e new results on elastic photoproduction of J/v mesons
= Increased statistics

e measured in W and ||
= single and double differentially

e steep rise o7, (W) as a function of W
= 6~ 0.7 (light VM: 6 =~ 0.2)

e |t|-dependence of cross section o ; /(%)
= fit 92 o e’ yields b~ 4.7 GeV ™~

e data compatible with moderate shrinkage
= o/ ~0.15 GeV~?  (Soft Pomeron Model: o/ ~ 0.25 GeV™?)

e similar - and t-dependence for p at high Q? as for J/v¢ at Q% =~ 0
= transition from soft to hard diffraction
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