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Number of photons

Distance from target to IP
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Geant4 simulation with different step, different physics

lists, different beam
Different step
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py angular distribution for different

physics
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Polar angle distribution

Unidirectional beam:
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Spectra for different physics lists

Gaussian beam, focused on IP;

Tungsten target 1%X0 (35um) thickness
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Geant4 reference physics lists

e EM physics for simulation with high accuracy due to "UseDistanceloBoundary” multiple
scattering step limitation and usage of G4UrbanMscModel for all charged particles, reduced
finalRange parameter of stepping function optimized per particle type, alternative model
G4KleinNishinaModel for Compton scattering, enabled fluorescence, enabled nuclear
stopping, G4Generator2B5S angular generator for bremsstrahlung,
G4IonParameterisedLossModel for ion ionisation, G4ePairProduction for
electron/positron, 20 bins energy decade of physics tables, and 10 &V low-energy limit for
tables (class name G4EmStandardPhysics option3)

¢ Combination of EM models for simulation with high accuracy includes multiple scattering with
“UseSafetyPlus” type of step limitation by combined G4WentzelVIModel and
G4eCoulombScatteringModel for all particle types, for of e+- below 100 MeV
G4GoudsmitSaundersonMscModel is used, RangeFactor = 0.2,5cin = 3 (error free
stepping near geometry boundaries), reduced finalRange parameter of stepping function
optimized per particle type, enabled fluorescence, enabled nuclear stopping, enable accurate
angular generator for ionisation models, G4LowEPComptonModel below 20 MeV,
G4PenelopeGammaConversionModel below 1 GeV, G4LivermoreIonisationModel for
electrons and positrons below 100 keV, G4IonParameterisedLossModel for ion ionisation,
G4Generator2BS angular generator for bremsstrahlung, G4ePairProduction for
electron/positron, and 20 bins per energy decade of physics tables, (class name
G4EmStandardPhysics optiond)



Physics list comparison
Option 3
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Multiple scattering studies

Nuclear Inst, and Methods in Physics Research B 425 (2018) 18-25

Electron backscattering simulation in Geant4
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Fig. 8. Geant4 simulations using different standard electromagnetic physics
lists are compared with respect to the experimental datasets reported in Table 1
at normal incidence angle using Si (upper figure), and Tungsten (lower figure)
as a target. The lowest electron energy was set to 50eV.



Multiple scattering studies
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We shall consider mixed simulation procedures in which “hard” collisions, with scattering angle x
larger than a given value ys, are individually simulated and soft collisions (with y < xs) are described
by means of a multiple scattering approach, It is clear that, by selecting a conveniently large value for the
cutoff angle ys, the number of hard collisions per electron track can be made small enough to allow their
detailed simulation. As the fluctuations in the spatial displacement after a path length s are mainly due
to hard collisions, a mixed procedure (with a suitably small value of ys) will yield spatial distributions
that are considerably more accurate than those from a conventional condensed simulation. Although
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