
T. Janssen - 13/7/2021
Exclusive π+π- and ρ(770) photoproduction at HERA 1/15

T. Janssen
(On Behalf of the H1 Collaboration)

ISMD 2021

13/7/2021

Exclusive π+π-

and ρ(770) Meson Photoproduction at HERA 



T. Janssen - 13/7/2021
Exclusive π+π- and ρ(770) photoproduction at HERA 2/15

Vector Meson Photoproduction

o JPC(γ) = 1- -

→ vector mesons (ρ0,ω,φ,...) fluctuation

o color singlet exchange: 
→ Regge picture: low-erg. IRegeons, 

high-erg. IPomeron
→ experimental: 

large rapidity gaps (e.g. between VM and p/Y )

o cross section cms energy dependence: 
σ(Wγp) ∼Wγpδ

→ related to Regge trajectories: 
δ(t) = 4(αIP(t) − 1) 

o momentum transfer at p-vertex t: 
dσ/dt(t) ∼ e−b|t| 

(or Y=p-diss.)
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HERA ep Collider and H1 experiment
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Diffractive ρ0 → π+π− Photoproduction at HERA 
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π+π− Photoproduction in H1 
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Data Set and Monte-Carlo Modelling 

Ø ⎷s = 319 GeV 2006/2007 positron data set 
Ø L ≃ 1.3 pb−1 (downscaled trigger)

Ø ∼ 9 · 105 selected π+π- events 
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π+π− Cross Section Determination 
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Differential Cross Section dσ(γp → π+π−Y )/dmππ

mππ [GeV]
0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2

d
σ
(γ
p
→

π
+
π
−

Y
)

d
m

π
π

[µ
b
/G

eV
]

10−2

10−1

1

10

102

103 H1
|t| < 1.5 GeV2

20 < Wγp < 80 GeV

mY = mp

Data

Total uncertainty

mp < mY < 10 GeV

Data

Total uncertainty



T. Janssen - 13/7/2021
Exclusive π+π- and ρ(770) photoproduction at HERA 9/15

Extraction of σ(γp → ρ0Y ) contribution
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1D Fit Results: dσ(γp → r0Y )/dmππ

Ø fit elastic and p-dissociative together 
Ø different non-resonant contributions 
→ shape differences

Ø Mass and width parameters compatible with PDG
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Kinematic ρ0 Cross Section Dependences 
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Energy Dependence of ρ0 Cross Section σ(γp → ρ0Y ) 
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t-dependence of ρ0 Cross Section dσ(γp → ρ0Y )/dt
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Regge fit: ρ0 Cross Section as Function of Wγp and t 
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Summary
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—– ρ0photoproduction at H1/HERA —–
Ø measured up to three-dimensional p+p- cross sections at high 

precision 
Ø elastic and proton-dissociative component
Ø extracted 1D & 2D ρ0 distributions via fit model

—– Leading Regge trajectory —–
Ø determine precise leading trajectory from single experiment
Ø alternative interpretation: shrinkage of forward peak (displayed) 
Ø potential reggeon contribution ⇒ αIP(t) or αIP+IR(t)?
Ø indication for non-linear effects at large |t| but not significant 

Publication: 
Ø Eur.Phys.J.C 80 (2020) 12, 1189
Ø e-print: arxiv:2005.14471 [hep-ex]
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BACKUP SLIDES
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Proton Dissociation Tagging


