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Purpose:The4D Calypsosystems are usedfor accurately localizingandcontinuously
tracking thetargetsin prostatetreatments.An electromagnetic arraycomposedof low
densitymaterialsis positioned overthepatientduringradiationtreatmentdelivery to
excitethe Beacontransponders,which arepermanently implanted in targets, and sense
their motions.This studyis to investigate andverify theattenuationof photon beamsdue
to presenceof thearray. Method and Materials: A solid waterphantomwas used to
simulatetheradiationtreatment. Thearraywaspositionedat distantof 18cmto isocenter
andalignedto ceiling laser.The0.3cc cylinderchamberwasused for measurementof the
attenuation for field sizeof 5x5cm2 and10x10cm2 and0.015ccpinpointchamber for
field size of 2x2 cm2 andIMRT fields. For each field, chamberswere at depthof 8cm,
10cm,and 12cmrespectively andthe6MV beamsdelivered200MUs at gantryanglesof
0, 10,20,30,and40 degree. Eachmeasurementwasrepeated twice.Theattenuationwas
evaluatedby comparisonof dosemeasuredat isocenterwith andwithout thearray.
Results: Themeasurementsshowthat theattenuationfrom beamsnormal to thearray
rangesfrom 1% to 2%. This resultis consistentto conclusionprovidedin Calypsouser
manual(<2%at 6 cm depth),but disagreeswith anotherpublished results(<0.5%,Med
Phys, 30(6),1473(2003)).Theresultsdemonstratethatattenuations increasewith gantry
angleandarelargerthan 2% at 40 degreefor field sizeof 10x10cm2. Measurementswith
IMRT beamsshowthat theattenuations arelessthan2% at gantryangleless that20
degreeandcould beashigh as3% at 40 degree.Conclusions: To minimizethearray
impactto radiationdelivery, thelargeobliqueangleshouldbeavoidedfor thebeams
incidentto thearray.


