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Forward Physics Monte Carlo

The main purpose of the Forward Physics Monte Carlo (FPMC) is
to simulate diffractive and photo-induced processes in
hadron-hadron collisions.
FPMC is based on HERWIG 6.5. The original code for two-photon
exchanges in e+e− collisions is adapted to pomeron/gluon
exchanges. Hadronization is included via HERWIG.
We can distinguish exclusive processes (QED and QCD) and
inclusive processes.
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Production mechanisms in FPMC

NFLUX Description (Color singlet exchanges)

9 QCD factorized model, Pomeron flux

10 QCD factorized model, Reggeon flux

12 QED flux from Cahn, Jackson; R ∼ 1.2A1/3

13 QED flux from Drees et al., valid for heavy ions

14 QED flux in pp collisions, from Papageorgiou

15 QED flux in pp collisions, from Budnev et al

16 QCD KMR exclusive model

17 QCD CHIDe exclusive model

19 P− R exchange

20 γ − P exchange in pp collisions.

21/22 P− R exchange in pp collisions.

23 γ − γ in pA collisions.

25/26 P− γ in pA collisions.
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Inclusive hard diffraction

Hard diffractive processes follow the Ingelman-Schlein model of
diffraction. The pomeron structure is described by PDFs measured
at events with rapidity gap at HERA. For single diffractive events
with single pomeron exchange

dσpp→pX =
∑
i

∫
f Di (xi , µ

2, ξ, t)fj(xj , µ
2)dσi ,j→X (xi , xj , µ

2)dxi dxj dξ dt

(1)
And double pomeron exchange

dσpp→ppX =
∑
i ,j

∫
dxidxj dξidξj FP/p(ξi )FP/p(ξj)

×fi/P(xi , µ
2)fj/P(xj , µ

2) d σ̂(ij → X ) (2)
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Single and double diffractive processes

One can use the parton-level amplitudes available in HERWIG 6.5
and couple this with the exchanged object. For example, DPE +
gg → gg and SD gg → gg .
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Photon-induced processes (Exclusive)

In case of the photon induced processes, the Equivalent Photon
Approximation (EPA) is used to describe the coupling of the
photon to the proton considering its electromagnetic structure. A
constant survival probability of 0.9 is used for these processes.

dσ

dΩ
=

∫
dω1dω2

dσγγ→X (W =
√

(4ω1ω2))

dΩ
f (ω1)f (ω2). (3)
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Photo-induced processes (Exclusive)

Process Parameters

γγ →W+W− (QED) SM parameters.

γγ → γγ (QED) m and Q of particle in the loop.

γγ → γγ (aQGC) ζ1, ζ2
γγ →W+W− (aQGC) a0W /Λ, a0W /Λ

γγ → ZZ (aQGC) a0Z/Λ, a0Z/Λ

γγ → Zγ (aQGC) ζ, ζ̃

γγ → φ0/φ2 → γγ m, fγγ , Γ

γγ → φ→ Zγ m, fγγ , fZγ Γ

γγ → φ→ ZZ m, fγγ , fZZ , Γ

γγ → φ→W+W− m, fγγ , fW+W− Γ

γγ → φ→ HH m, fγγ , fHH Γ

γγ → φ→ gg m, fγγ , Γ

The vertices are induced by the general coupling φFµνFµν ,
φV αβVαβ. f are the couplings of the resonance to the diboson.
The resonance has variable width Γ and mass m.
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Example, φ resonance in γγ
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Photon-induced processes

Provided the amplitudes Mi
λ1λ2λ3λ4

for a given γγ → AB process,
we can implement it on the FPMC (Modularity in photo-induced
processes) for the corresponding pp → pABp process. (See talk
later for γγ → Zγ instance)
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Conclusion/Outlook

Improvement on the survival probability S (Dependence on
pT of incoming and outgoing protons).

A second version of the FPMC manual is on the way.

The FPMC includes QCD-CEP (Durham model, CHIDe
model). However we refer to ExHuMe or SuperChic2
generators for the QCD central exclusive production, which
has a better treatment for this flux.
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