
AbstractID:6963Title: CalculatingtheAir -KermaStrength andDose-RateConstantof
<sup>125</sup>Iand<sup>103</sup>PdLow DoseRateBrachytherapySourcesUsing
Spectra MeasuredWith a High-PurityGermaniumSpectrometer
Purpose: To calculatespectroscopic analogsof the air-kerma strength anddose-rateconstantusingthefully correctedenergyspectra
of 125I and 103Pdlow dose-rate(LDR) brachytherapy sources measuredwith a high-purity germanium (HPGe) spectrometer.

Methods and Materials: A high-purity germanium spectrometer(CANBERRA, GR2519), driven by CANBERRA Genie2000TM

gammaanalysissoftware, was used to measure spectra of Theragenicsmodel 200 and Best Medical model 2301 sources. The thin
beryll ium entrancewindow (0.05 cm) allows high transmittanceof low energy photons making it ideal for LDR applications.An
iterativedeconvolutionalgorithm wasused to correcteachmeasuredspectrum for detectoreffectssuchasefficiencyandgermanium
fluorescence. The deconvolved spectrum represents the photon spectrum incident on the entrancewindow of the detector. The
spectrum was correctedto vacuum to represent the spectrumemitted from the encapsulatedsource. The spectroscopicair-kerma
strength, SK,Spect, wascalculated from the fully correctedemitted spectrum of eachsource. A spectroscopicdose-rateconstant, ΛSpect,
wasalsocalculatedfor both the models 200and 2301using themethoddevelopedby ChenandNath(Med.Phys.28,86-96,2001).

Results: SK,Spect for model 200 andmodel 2301 sourceswerecalculated. The valueswerecomparedwith standard SK measurements
showingan agreementof 3.2-3.4% for most sources, while one sourceexhibited a 12% differencethat is being investigatedfurther.
ΛSpectwascalculated to be0.699 cGy h-1U-1 for themodel 200and1.033cGy h-1U-1 for themodel 2301.These valuesarewithin the
experimentaluncertaintyof the consensusdose-rate constantvalues, whichare0.686cGyh-1U-1 and1.025cGyh-1U-1, respectively.

Conclusions: Thespectroscopicmethodfor calculating theair-kermastrength anddose-rateconstantof LDR sourceshasprovento be
a promisingtechniquethat canbeextendedto additional sourcemodelsandnewdesignsentering themarket.


