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Purpose: To utili zea silicon-on-insulator (SOI) microdosimetry techniqueto determinetheout-of field doseequivalents andaverage
quality factors in proximity to an actively scannedand an analogous passively scattered and shapedprostate cancer proton field.
Method and Materi als: From measuredmicrodosimetry spectra, we determinedthedose equivalentlaterally (up to 10 cm from the
central axis) anddistally (up to 8 cm from theBragg peak)of a singleprotonpencilbeam. Microdosimetry measurementswere also
performedfor a passively deliveredprostatecancerprotonfield, andout-of field doseequivalentsandquality factorswere determined.
Using GEANT4.8.0, we modeledthe microdosimeter response to the single pencil beamand simulatedan actively scannedproton
treatment field comparable to the passively scannedfield with a rangeof 29 cm in water. Results:GEANT4 simulationsshowedthat
the doseequivalentlateral to thepencilbeamwasdominatedby contributionsfrom scatteredprimary protonswhile neutronswerethe
majorcontribution to thedoseequivalentdownstreamof theBraggpeak. This explainsthat theaveragequality factor was2 lateralto
the pencil beamand 5 downstreamof the Bragg peak. The doseequivalent valuesin the lateral regions of the actively scanned
prostate cancerfield werewithin +10% to -30% at analogouspositions in the passivelyscatteredfield. Distal to the Braggpeak,the
quality factor was7 for thepassively scatteredfield comparedto 5 for theactivelyscannedfield, which demonstratesthatthedelivery
method affects thesecondary particle spectra in this region. Conclusions:Preliminaryresults suggest that therearedifferencesin the
doseequivalents andquality factorsnearthe treatment field from actively scannedandpassively scatteredandshapedprotonbeams. 
Thesedatahighlight interestingdirectionsfor further measurementsandsimulations.


