Spectral neasurenents of a 6M photon beam for finite-size pencil beam dose
cal cul ations

A kernel -based dose conputation nethod with finite-size pencil beans
(FSPBs) requires know edge of the photon spectrum Published nethods of indirect
spectral neasurenents using transm ssion neasurenents through beam attenuators
use mathematical fits with a |arge nunmber of parameters and constraints. In this
study, we exanmine a sinple strategy for fitting transm ssion data that nodels
i mportant physical characteristics of photon beans produced in clinical |inear
accel erators. The shape of an un-attenuated brensstrahl ung spectrumis known,
varying linearly froma maxi numat zero electron energy to a value of zero at
t he maxi mum energy of the accelerated electrons. This "ideal" spectrumis
altered primarily by absorption of |ow energy photons by the flattening filter
causing the true spectrumto roll off to zero at |ow photon energies. The
fitting equation nodels this behavior and has these advantages over previous
met hods: 1) the equation describes the shape of a brensstrahl ung spectrum based
on physical expectations; 2) only three fit parameters are required with a
single constraint. Results for a 6M accelerator for central axis and off-axis
beans show good agreenent with the maxi mum average and nodal energies, as
verified with known spectra. Previously published nodels, representations of
beam fluence (energy fluence, dN dE), experinental nethods, and the fitting
process are discussed. Use of the nmeasured spectrumis shown for a FSPB dose
conput ati on nodel, including the effects of off-axis beam softening.



