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scanningprotonbeams

Purpose:To evaluatea 2D ion chamberarraydetectorasa qualityassurancedevicefor
spotscanningprotonbeamsat theProtonTherapyCenter-Houston(PTC-H).

Method and Material: Theprotontherapymachineat PTC-H is equipped with a spot
scanningdeliverysystem in oneof its gantry. Themachinecandeliverbeamsin energy
rangeof 70-250MeV correspondingto 4.08-37.94cm depthsin water, respectively.
We haveuseda 2D ion chamber arraydetectorto measurethedepth dosecurveandthe
dose profiles at differentdepthsin a plastic waterphantomfor a singlespotscanning
protonbeamwith a nominal range in waterof 10.5 cm.The2D arraydeviceis equipped
with 32 x 32 parallel plate ion chambers,eachwith 4.5mm diameters and7.5cm center-
to-centerseparation.
Thedepth doseandprofileswerecomparedwith theonesmeasuredusinganion chamber
in thewater.

Results: Therangeof protonbeamcorrespondingto thedistal90%depth dosewasfound
to bewithin 1-mm of thatobtainedfrom measurementsusing a Markusion chamber
measurementin water. The2D lateral profile at depthof 10.39-cm agreedwell with the
profile measuredin a waterphantomusinga PinPointion chamber. A Gaussianfit of the
profile datapredicated onesigma parameterof 9.4-mm at a depthin waterof 10.39-cm.

Conclusion: Theresultsindicate thatthe2D in chamberarraydetector is a suitable
devicefor quality assurance checksof spotscanningprotonbeams.


