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Hadroproduction in FLUKA and Geant4: agreement
with data?
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Monte Carlo programs such as FLUKA and Geant4 have models of the production of secondary

hadrons in the interactions of few GeV/c protons and chargedpions with nuclei implemented.

The comprehensive and precise hadroproduction data published by the HARP-CDP group permit

a critical comparison of data with modelling. Overall production cross-sections are reasonably

well reproduced, within factors of two. In more detail, there are areas with poor agreement that

are unsatisfactory and call for modelling improvements. Overall, the current FLUKA simulation

fares better than the current Geant4 simulation.
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Figure 1: Comparison of measured inclusiveπ+ production cross-sections by protons on Be, Cu and Ta
nuclei (black symbols), in the intermediate-angle region,with FLUKA and Geant4 simulations (open sym-
bols).

The HARP experiment took data at the CERN Proton Synchrotron in 2001 and 2002.
Several papers reported on the measurement of inclusive cross-sections of large-angle pro-

duction (polar angle in the range 20◦
< Θ < 125◦) of secondary protons and charged pions, in the

interactions with 5%λint beryllium, copper, tantalum and lead targets of protons and pions with
beam momenta of±3.0,±5.0,±8.0 (+8.9 for beryllium),±12.0, and±15.0 GeV/c [1 – 5].

In this paper, we report on comparisons of hadroproduction data with simulations by the
FLUKA and Geant4 Monte Carlo simulation programs. An example is shown in Fig.1. It shows
comparisons with FLUKA and Geant4 (we used the program versions FLUKA 2008.3c with de-
fault settings and Geant 4.9.3) simulations of measured inclusiveπ+ production cross-sections by
protons on Be, Cu and Ta nuclei. For final-stateπ+’s, comparisons are given in the intermediate-
angle region 20◦ < Θ < 50◦ and in the momentum region 0.10< pT < 0.72 GeV/c. The full set of
comparisons can be found in Ref. [6]. In this parameter range, FLUKA simulations agree within
30% with our data while discrepancies of up to a factor of two are seen whencomparing our data
with Geant4 QGSP_BERT simulations.
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