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The purpose of the present work is to show that a modification of the A. D. Green analytical, pencil-beam algorithm can be used to 
design a dual-foil beam-scattering system that broadens a poly-energetic electron beam, such as that exhibited from a Laser Wakefield 
Acceleration (LWFA) device.  Our modifications to Green’s original algorithm include (1) calculating planar fluence for poly-
energetic beams whose weights are extracted from the LWFA energy distribution and (2) utilizing a calculation of linear scattering 
power that differs from ICRU35 in that our calculations depend upon the thickness of the scattering material.  For a mono-energetic 
beam of energy ranging from 9 MeV to 21 MeV, the algorithm optimized the foil geometry by calculating the planar fluence at the 
phantom surface for a series of foil configurations and adjusting the foil dimensions until the calculated planar fluence distribution 
exhibited the desired shape.  Results show that output from this code is consistent with predictions from EGS4 for the same foil 
geometry and beam energy spectrum.  Electron beams can be broadened over an area of radial distance 12.5√2 cm (providing uniform 
dose for a 25×25 cm2 field) with a relative planar fluence ranging from 95% to 103%.  Further, the beam flatness is fairly insensitive 
to increases in the energy band width from 0.5 to 6.5 MeV; the variation is greater for 9 MeV beams than for 21 MeV beams.  Hence, 
it has been shown that the modified Green algorithm is suitable for designing dual scattering foils for LWFA electron beams. 


