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HERA storage ring (1992-2007)
I located at DESY, Hamburg
I electron-proton collisions
I centre-of-mass energy:√s = 225− 320 GeV

H1 experiment
I central tracking system
I liquid-argon calorimeter
Imuon chambers
I forward detectors

Vector meson photoproduction world data

I ground-state(s-wave) vectormesons are wellmeasured at HERA:
ρ, ω, φ, J/ψ, Υ

I At HERA energies,data well describedby power-law
σ∼Wδ

γp withmass-dependentexponent δ

Exclusive vector meson photoproduction at HERA

Event display:
ψ′→ π+π−µ+µ−

Event selection empty detector, only vector meson decayproducts are reconstructed.
Modelling
I predictions are often based oncolour-dipole models and dependon the vector meson wave-function
Imodels can be tested bymeasuringexcited states such as ψ′ and ρ′
I example: ratio ψ′/ψ cross-sectionas a function of the photon virtu-ality Q2

This analysis: excited ρ states ρ(1450) and ρ(1700). Decay channels: 2π+2π− and π+π− are measured
Exclusive π+π− photoproduction
I dominated by ρ(770)
I fit of lineshape using relativistic Breit-Wigner for vector mesons plus back-ground
I amplitudes added taking into accountcomplex phases

b
/G

e
V

]
µ

 [ 
π

+
π

 p
)/

d
m


π

+
π 

→
 p

 
γ(

σ
d

110

1

10

210

data

   . uncert.

dingofit ext. S

)0ρ    rel. BW(

    nonresonant

’)ρ    rel. BW(

    interference terms

data

   . uncert.

dingofit ext. S

)0ρ    rel. BW(

    nonresonant

’)ρ    rel. BW(

    interference terms

 [GeV]
π+π

m
0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2

b
in

d
a

ta
/<

fi
t>

0.7

1

1.3

H1 Preliminary
2 < 0.1 GeV2Q

p = mYM

Result for excited ρ states:
I clear evidence for ρ(1700)
I width and mass agree with PDG
I no evidence for ρ(1450)

Exclusive 2π+2π− photoproduction
I Q2 < 2 GeV, |t| < 1 GeV2,MY < 1.6 GeV
I HE run (√s = 320 GeV): 45 <Wγp < 100 GeV
I LE run (√s = 225 GeV): 35 <Wγp < 75 GeV
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Signal out of PS

MC: sig+bgr
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I transversemomentumof the 4tracks
I non-resonantbackgroundamounts toabout 15%

Decay analysis
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Cross-sections as a function ofWγp
I extended kinematic range of previousmeasurements
I Regge-like behaviour
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Regge-like fit
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ρ(1600): BW

ρ−4π interference

non-res. 4π

I invariant mass can be described by single Breit-Wigner plus background (near 1600MeV)
I further investigations needed to disentangle
ρ(1450) and ρ(1700)
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