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Purpose: A systematictheoretich investigationof Swank factor for thick, segmentd
crystdline scinillating detedorsis reported.The Swanknoise,originating from variation
in the x-ray-to-photonconversiongan, degradeshe detetive quantumefficiency (DQE)
pefformanceof radiothergy imagers. Therefoe, it is of grea interestto examinethe
Swank factor, in particuar the optical Swankfactor, as a function of various detector
desgn paraneters.

Method and Materials: Swank factor was investigatedusing a recently implemented
Monte Calo packaye (MANTIS) that simulatesboth radiation and optical transport.The
radiation and optical Swank factors were examinedusing a 6 MV photonbeamas a
function of variousparameters,sut asthe materialandthicknessof the scintillator, the
elemant-to-elementpitch of the detecto, as well asthe mateial and thicknessof the
septd wall separatig detet¢or elements.Moreover, the opticd Swank facta was
examinedasa function of the optical propaties of the scintillator, top reflectorandseptal
wall.

Resuls: RadiationSwank fador improved when thicker sdntillators or higher density
septd walls were enmployed. The optical Swank factor droppeddramdically when the
scintillator surfacedadng thewalls were not polished.Moreover,thereaults indicatethat
septd walls must be highly reflective, as the opticd Swankfactor was found to drop
sharplywith decreasig septalwall reflectivity, evenfor a relatively clear scintillator.
Furthermore,the opticd Swank fador was also strondy affeded by the thicknes,
absrption and scatteing of the santillator, and modestlyaffectedby the reflectivity of
thetopreflector.

Conclusion: Simuldion of radiation and opticd transpot in segmentedscintillating
detectorsprovides the meais to examine propeties that are critically important to
performance suchasopticd Swank factor. It is strongly anticipated thatsuchstudieswill
grealy assisin thedesignof detetorsexhibitingvery high DQE.



