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The Monte Carlo Roadmap
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Pre-equilibrium decay
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Scattering off lead at various angles 
and energies
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Contributions of the model 
components to the neutron spectrum
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Exciton pre-compound model
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Transition probabilities
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Level densities
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Emission probabilities
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Fragment emission
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Emission probabilities
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Thermalization
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90 MeV protons scattering off Bismuth



J.P. Wellisch, 
CERN/PH

90 MeV protons scattering off Nickel
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Statistical evaporation models.
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The Weisskopf Ewing model
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It can be more sophisticated…
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Summary
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Verification – grouped into sections
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A few total cross-
section examples
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Proton reaction cross-section: 

J.P.Wellisch
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Pi+ reaction cross-sections: dots: data, open 
symbols: two different parametrization



J.P. Wellisch, 
CERN/PH

neutron-nuclear reaction cross-sections 
at high energies



A few examples of thin 
target comparisons
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Particle multiplicities, QGS model
(dots are data, circles are MC)
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Pion production examples, QGS:
Rapidity distributions and  invariant 
cross-section predictions in quark gluon string model

J.P.Wellisch
100 GeV pi+ on Gold 400GeV protons on Lithium
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K+ scattering off Gold
QGS Model

Distributions of eta
And transverse momentum.
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Forward peaks in proton 
induced neutron production

Beryllium

Aluminum

Iron

Lead

256 MeV data
Neutrons at 7.5deg.
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Binary cascade: Neutrons from 
597 MeV p on Pb (PRC 22, p1184)

Neutron production
At 30, 60, 90, 120
And 150 degrees

30 degrees

60 degrees

90 degrees

120 degrees

150 degrees

J.P.Wellisch
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Binary cascade

160 MeV p on Pb, 
forward neutrons

585MeV p on Al, forward
And backward n and π
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Low energy neutron capture:
gammas from 14 MeV capture on Uranium

J.P.Wellisch
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Neutron induced isotope production



A few verification plots 
for model components
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4He

Nuclear densities: Ex. 4He, 10B, 28Si, and 63Cu

J.P.Wellisch
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Predicting the Delta production cross-
section in pp scattering by binary casacde

J.P.Wellisch
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#  prongs prediction in QGS model , 
single pomeron exchange approximation.
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Doppler broadening (low energy neutrons)



A few code comparisons
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Gammas and conversion electrons in
57Co: geant4 vs. RADLIST
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Nuclear interactions with Geant4 versus Nuclear interactions with Geant4 versus Nuclear interactions with Geant4 versus Nuclear interactions with Geant4 versus 
experiment (G4 5.2 results by experiment (G4 5.2 results by experiment (G4 5.2 results by experiment (G4 5.2 results by SoukupSoukupSoukupSoukup, et al.), et al.), et al.), et al.)

Phantom and experimental results from H.Paganetti, B.Gottschalk, Medical physics 
Vol. 30, No.7, 2003
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ATLAS TILE prelim. CMS combined prelim.
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A few calorimeter 
simulation comparisons 
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Courtesy of
The ATLAS
HEC community
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Courtesy of
The ATLAS
HEC community
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HEC shower shapes G4 5.0 (true geometry, my toy analysis) 
data from NIM, A482,94ff.
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HEC G4 5.0 (true geometry, my toy analysis)
data from NIM, A482,94ff.
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ATLAS HEC G4 5.0 (true geometry, my toy analysis) 
data from NIM, A482,94ff. 

J.P.Wellisch
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Tomorrow
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