
AbstractID: 8921 Title: Dose Properties of Electron Beams from a Laser Wakefield 
Accelerator    

 

Laser Wakefield Acceleration (LWFA) has been demonstrated experimentally to produce electron beams potentially suitable for 
electron radiotherapy.  In the LWFA process, a high-intensity (~1018 W⋅cm−2), short-width (~100 fs) laser pulse interacts with a 
plasma to produce a longitudinally-oscillating electrostatic wave; this wave in turn traps ambient electrons within the plasma and 
accelerates them to energies on the order of tens of MeV.  The objective of this work is to assess, from the broad electron energy 
distribution predicted by particle-in-cell (PIC) simulations of LWFA, the depth-dose fall-off (R10−R90) and the dose rate at R100 
achievable from this system. Dose calculations are performed using EGS4/BEAM to propagate selected energy bands of the LWFA-
generated electrons through a dual-foil beam-scattering system (producing a uniform beam for a 25×25 cm2 field) and onto a water 
phantom at 100 cm SSD.  The depth-dose gradient and dose rate are shown to depend upon the LWFA plasma density (ranging from 
3.3×1019 to 4.4×1019 electrons⋅cm−3), the central beam energy (ranging from 9 to 21 MeV), and the energy band width (ranging from 
0.5 to 6.5 MeV).  As the energy band width increases, both the dose rate and R10−R90 increase.  If R10−R90 is restricted to 0.5 cm above 
its minimum value for a mono-energetic beam, the maximum dose rate achievable using the current set of simulation parameters 
ranges from 0.6 to 0.15 Gy⋅min−1. 


