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Purpose:

To quantifythe radiation andto assesshe pefformancefor a needlebasedminiaturex-ray generatingsysten usingGAFCHROMIC
EBT films andionization chambes on low phaon enegy.

Method and Material s:

A needlebasednminiature x-ray geneatingsystem(AdvancedX-Ray Technobgy, Inc.) hasbeen developedfor intraopeative
brachytherapyvith a greatdose fall off in certaindirections. Thesystemcompiises aconventona x-ray tubewith anAg anodeand a
9.5 mmdiametemeedledevice with aninterchangeablé o target Thesecadaryx-raysfrom theMo targetare moneenergy(Ka,
17.5KeV) beamwith aring-type dosedistribution lonizationchamber&and GAFCHROMIC EBT films were usel to measureéhe
stahlity, linearity, uniformity, half-value layer, and air doserate of the primarybean, as well astheisodosedistributionof the
secondaryx-ray beam Eachirradiaed film wascalibraedwith the averageOD overthe centerareaof 2x2cnt on thefilm. An
averageOD over 5x5cnf areaon films in thesamefilm batch wasdetermine asthe backgroun.

Resuls:

The primarybeamwith a power seting of 58 kVp and25 mA has~0.36Gy/min air doserateat 91cm <2% flatnessfor 3x 3 cm
field, ~0.554 mm Al half valuelayer, andexcellentstability and linearity (<1% deviaion). For the semnday Mo mono-energybeam
(17.5KeV), reading from a micro-chamberprovidedtheradialdosefunctionin air from 6.19mmto 12.19mm from thetarget center.
Themaximumdose (253cGy) meauredby EBT film at 7.48mmfrom thetargetcente agreel with the micro-chamber measuement
(260cGy).

Conclusion

Themeasuremesbf radiationoutputandisodesedistributionsandthe evaluaion of the systemperformancerovided usthe

characteistics of thetwo stagex-ray gener¢or andtheyare essentiaparaneterfor its medial applicaton.



