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Purpose: To characterizethecomponentof theLiF:Mg,Ti TLD responseto thelow-energy photonsof 125I and103Pd LDR
brachytherapysourcesandx-raybeamqualities of M40 and M80, thatcannot bepredictedby cavity theoryor MonteCarlomethods.
To provide a methodology for determining accurateenergycorrection factorsfor experimentsperformedin a varietyof scatter
conditionsandto provideanexampleof howto applytheresults of this work will alsobepresented. Materials and Methods: TLD-
100chipswereexposedto 125I and103Pd LDR brachytherapy sourcesusingtheknowngeometryof theUniversity of Wisconsin
Variable ApertureFree Air Chamber. Dosecalculationswere basedon primarydeterminationsof air-kermastrengthandMonteCarlo
simulationsof thefull irradiationand sourcegeometry. For comparisonpurposesandto examinetheeffectsof dosimetersizeand
scatterconditions,a series of x-ray experimentswereperformedto comparetheresponseof chips (3x3x0.89mm)to microcubes
(1x1x1mm)andfreein air irradiationsto irradiationsin a PMMA holder. Results: Theresults of thex-rayexperimentsagreedwell
with thework of Nunnet al. (Med.Phys.2006)andconfirmedthatthe“solid-state”componentof theenergyresponsewaslargely
independentof irradiation geometry.Theresults of the125I experiments exhibited goodreproducibili ty for thesingle125I source,but
the 103Pd measurementsseemto exhibit source-to-sourcevariabilit y. More experiments areneededfor both isotopesto determine the
natureof theseobservations.Conclusion: For all radiation qualitiesused in theseexperimentsit wasfoundthatMonteCarlo
simulationsappearto underestimatethedose responseof Li F:Mg,Ti whencomparedto measuredresponse.As a result, thepreviously
published valuesfor thedoserate constantsof LDR brachytherapysourcesarelikely overestimates.


