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A method is demonstrated to derive 6 and 18 MV x-ray spectra from water attenuation measurements made at 5 cm intervals from 0 to 
30 cm and for different field sizes ranging from 0.5 cm x 0.5 cm up to 4.0 cm x 4.0 cm at 0.5 cm intervals. 0 cm x 0 cm field size 
values at different depths are obtained by extrapolation and a variational least squares method.  The x-ray spectrum yielding the 
observed transmission curve in water is estimated by simple algebraic functions with user input parameters.  A transmission curve is 
calculated and compared to the measured transmission curve.  From a comparison of the measured and calculated transmission curves, 
the input parameters are varied until the calculated transmission curve matches the measured transmission curve to some 
predetermined value, i.e. 0.5% average absolute difference or 0.1% average algebraic difference.  The process is begun with the 0 x 0 
field size transmission to obtain an estimate for a scatter free primary spectrum.  This is used to obtain an estimate of the scatter 
spectrum present in the larger field sizes at a depth d. Uses of the derived x-ray spectrum will be demonstrated including the weighting 
of Monte Carlo derived monoenergetic Point Dose Kernals with the derived polyenergetic x-ray spectrum and their use in small, 
irregular field size dosimetry. 
 


