
ⲡ+ⲡ– cross section energy dependence

fit elastic including world data

● two exponents for low energy (“reggeon”) 
and high energy (“pomeron”) behaviour

●

2D ⍴ cross sections and leading trajectory

2D Regge fit (elastic data)

● parametrization

● trajectory

HERA ep collider
● 1992-2007, DESY Hamburg
● cms energy: 225-320 GeV

H1 experiment 
● central tracking system
● liquid Ar calorimeter
● muon chambers
● forward detectors

⍴, 𝜔, ϕ, J/ᴪ, Υ, … production ⲡ+ⲡ– photoproduction in H1

● photoproduction ⇔ undetected e’ (Q2 ≲ 2.5 GeV2)

● diffraction ⇔ undetected p’ 
elastic vs p-dissociative via fwd detectors

● only 2 pion tracks in detector
pⲡ O(1 GeV) ⇒ track trigger

Experimental Methods
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data sample

● L ≈ 1.3 pb-1 at √s = 319 GeV
● ∼9ᐧ105 selected exclusive ⲡⲡ candidates
● background level ∼10% non-excl. ⲡⲡ
○ 𝜔 → ⲡ+ⲡ–ⲡ0

○ ϕ → KK, …
○ ⍴’ → 4ⲡ
○ 𝛾-dissoc.

modeling
● DiffVM MC generator
● tuned to data mⲡⲡ, W, and t, shapes
● p-dissociation: resonance decays + 

continuum

unfolding

● detector correction
● background sub-

traction
● elastic and p-

dissociative
component 
separation

● regularized 
template fit

⍴ cross section extraction

● mⲡⲡ fit (reduced range) with Söding-inspired 
interference model with ⍴, 𝜔 and 
non-resonant contribution

● unfold up to 3D σⲡⲡ in mⲡⲡ, W, and t and 
extract σ⍴ W and t dependence

Results

Exclusive ⲡ+ⲡ– and ⍴0 Meson Photo-
production at HERA
[Eur.Phys.J.C 80 (2020) 12, 1189]
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photoproduction
world data

● well measured at HERA 
and others

● e as photon source
⇒ 2 kinematic regimes:
○ photoproduction, 

with quasi-real photon
and small virtuality Q2 ≈ 0

○ deep inelastic scattering 
w/ large Q2

● at HERA energies 
data described by 
power law σ∼Wδ

with scale (Q2, m
VM

) 
dependent 
exponent δ

mⲡⲡ fit

● reduced range 
● well described with 

consistent VM 
parameters

● elas. & p-dissoc 
                          (not shown)

● incl . ꞷ contrib.

cross section

● corrected to Q2 = 0 
● fiducial phase space

● separated elas. 
and p-dissoc.

● see ⍴0 and excited 
⍴’ at ∼1.6 GeV 
with no ⍴’ sub- 
structure resolved

● rising elas vs 
falling 
p-dissoc.

● latter shaped 
by PS 
M

Y
 < 10 GeV

(p-dissoc. not shown)
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