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Purpose: Usinga semi-empiricalparameterizedmassattenuation coefficient formulism
to establisha relativelystraightforward energy-spectrum-basedmethodfor the
calculationsof Nth ValueLayer of variousbrachytherapysources. Method and
Materials: A semi-empirical parameterized mass attenuationcoefficientformulismhas
beenestablishedby Orlic et al for anysingle-elementmaterial (Z<93)andfor photon
energiesbetween0.1keV and1000MeV. This formulismis appliedto establishan
energyspectrumbasedframeworkfor thecalculationsof Nth ValueLayerof anysingle-
element material(Z<93) for photonemittingradionuclides and clinical brachysources
which energyspectraareknownandfall in theenergyrange.In principle,this framework
canbeusedto deriveany order of HVL or TVL of anysingle-elementmaterial.
Calculationswereperformedfor 17 typesof radionuclides andbrachysources, andfor
materialsof lead,copperand iron. Results: The1st HVLs andTVLs in lead,copper and
iron were calculatedand tabulatedfor 17 typesof radionuclidesandbrachysources,
basedon their known energyspectra. Thecorresponding HVLs and TVLs werealso
computedbasedon theaverageenergiesof theseradionuclidesandsources. To
demonstratetheimportance of energy-spectrum-basedformulism,the1st to 11th TVLs
werecalculatedaswell. It wasfoundthattheaverage-energy-basedapproachtendto
underestimatevalues of HVL and TVL for mostof theradionuclides andsources.As
expected, exceptfor mono-energeticsources, theTVL tendsto increasewith attenuation
(e.g., 2nd TVL > 1st TVL). Thevalueof theequilibriumTVL maybesignificantlyhigher
thanthe1st TVL. Conclusions: A simpleenergy-spectrum-basedmethodhas been
establishedfor thedetermination of the NthVL valuefor brachytherapysources. It was
alsofoundthattheaverage energybased formulismmaylikely underestimatethevalues
of the HVL andTVL for clinical brachy sources.


