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Purpose: To numerically generate radiographicx-ray spectrathatcanbeconvenientlyemployedin radiation transportsimulations or
otherradiation detectionapplications.

Method and Materials: Basedinitially on the Tucker,et al model, we developedand evaluateda newcode,DXS (DiagnosticX-Ray
Spectra), to numerically generatespectrafor tungsten-target x-ray tubesspanningtheradiographicenergy range.Themodel
parametersin our code were adjustedby comparisonwith corresponding MCNP5simulatedspectra; we modified the semi-analytical
formulation for thecharacteristicx-rayproduction, a caveatof Tucker’smodel,by incorporating a factor thatbetteraccountsfor the
dependenceof theK-peaks on thetubepotential.Parametricfi tting functionsare usedto model theself-attenuationin thetargetand
attenuationdueto inherent and addedfiltration (aluminum, beryllium, copper, tantalum aretheoptionsimplementedin thecode), as
well as for thetungstenmassstoppingpowerandtheThomson-Whiddingtonconstant.Comparisonwith MonteCarlosimulatedand
published measuredspectrawereusedto validate thenewcode.

Results:Normalizedto unit areaDXS code-generatedspectrafor severaltubepotentials from 50 to 140kVp agreewell, lessthan2%
relative differencein nearly all energy bins (2 keV), with corresponding MCNP5simulatedspectra for similar tubeparameters. Few
exceptions arenotedand maybe attributedto eitherpoorer statisticsin thelow andhigh energytails of thespectrum, or to insufficient
accuracy of the numerical computations for the steepest part of the spectraat high acceleratingpotentials.Good agreementis seen
betweentheDXS andBhat et al measuredspectra.

Conclusion: TheDXS codegeneratesthespectra, accordingto userspecifiedinput parameters (tubepotential,anodeangle,
fil tratation) andenergy intervals,and augmentstheminto anydiscretizedenergygroupstructure. Hence,thecodecanbeof great
benefit in radiation transport simulations.


