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Fig. 3. Longitudinal energy leakage fraction fl for electrons of different beam energies
(top), and for CEM thicknesses varying by ±1 lead/scintillator layer (bottom).
These distributions have been calculated using our geant4 model.

lution |0.17z|, where z ≡ log10(E/50 GeV). This smearing has a progressively
larger effect on the distribution of log10 fl at smaller values of E. The com-
bination of the Gamma distribution with this ad-hoc smearing models the
geant4 distributions well. Figures 8 to 9 show the complete parameterized
model compared to the geant4 distributions.

3.2 Photon Leakage Model

For high energy photons the dominant interaction mechanism is electron-
positron pair production. We model the photon shower as a photon conversion
followed by the showering of the resulting electron and positron. To implement
this model, we generate a random variable d (in units of radiation lengths)
representing the photon penetration depth before conversion. The distribution
of d is given by the exponential distribution [4],

P (d) ∝ e−9d/7. (2)
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