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Purpose Usinga semiempiricalparaneterizedmassattenuaion coefficient formulism
to edablisharelativelystraightforvard energysped¢rum-basednethodfor the
calculationsf Nth Value Layer of variousbrachyherapysouices Method and
Materials: A semi-empiricd paraméerized mas attenuatiorcoefficientformulismhas
beenedablishedby Orlic et al for anysingleelementmaterid (Z<93) andfor photon
energesbetweerD.1keV and1000MeV. This formulismis appliedto establishan
energyspectrunmbasdframeworkfor the calculationsof Nth Value Layerof anysingle-
elemant material(Z<93) for photonemittingradionudi des and clinical brachy saurces
which energyspectraareknownandfall in theenergyrange.In principle,this framework
canbeusedto deriveany orde of HVL or TVL of anysingleelementmaterial
Calculatonswereperformedfor 17 typesof radionuclids andbrachysourcesandfor
materialsof lead,copperandiron. Results The 1 HVLs andTVLsin lead,coppe ard
ironwere calculaedand tabulaedfor 17 typesof radionuclidesandbrachysources,
basdontheirknown energyspectraThe corresponohg HVLs and TVLs werealso
computedbasedbn the avelmgeenerges of theseradionuclidesandsourcesTo
demongratetheimportance of energy-spectrurbasdformulism, the 1% to 11" TVLs
werecdculatedaswell. It wasfoundthatthe aveage-energybasedapproachtendto
undeestmatevalues of HVL and TVL for mostof theradionuclids andsourcesAs
expeced exceptfor monaenergeticsources the TVL tendsto increasewith attenwation
(e.g, 2" TVL > 1 TVL). Thevalueof theequilibrium TVL maybesignificantly higher
thanthe 1® TVL. Conclusions A simpleenagy-spedrum-basedmethodhas been
edablishedfor the determination of the N™VL valuefor brachytherapysources. It was
alsofoundthatthe avera@ energybasal formulismmaylikely underestimatéhevalues
of theHVL andTVL for clinical brachy sources.



