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Dosimetry Characteristics of the DiscreteSpotScanning Proton Beamat PTCH

Purpose: To presenta summary of thedosimetryfeaturesof the discretespot scanningprotonbeamat theProton TherapyCenter– Houston.

Method and Materials: Doseis paintedspot by spot, layerby layerusingnarrow discretespot protonbeams. Themaximum scanareaat

isocenteris 30 x 30 cm2. Proton ranges(90%distal dose)span from 4.0to 30.6cm. Spotsizedependson beamenergy. Themaximumand

minimum monitorunits per spot are 0.04and0.005. We havemeasured, using EBT fil m andion chambers, thespotsizesin air, depthdosecurve

and profilesfor variousenergies, and thelinearityof thedosemonitors. Theabsolutedosecalibrationstandard for 1 cGy/MU hasbeen

established.

Results: As expected, the spot is asymmetric, dueto thebeamacceleration characteristics.

Onesigmafor thespotsizein air variesfrom approximately5 mm for 219MeV to 15 mm for 72.5MeV. Themeasuredversusrequested90%

depth doseagreesto within 1 millimeter overrangesof 10.5cm to 30.6 cm. Thedosimetry systemis linearfrom 0.005to 0.04MUs. OneMU is

definedto deliver 1 cGy to 1 liter volumewith 30.6 cm rangefor a 10 x 10 cm2 field. Thenon-optimizedspot plan penumbra at a depth of 25 cm

for a beam with range25.2 cm is approximately1.5cm andincreasesto approximately1.7cm at 10 cm depth for a beamwith rangeof 10.5cm.

Spacing betweenspotsto producea + 3% homogeneousdose volumehasbeenstudied.

Conclusions: Thedosimetric characteristics of thediscretespot scanningproton beam have beencollectedaspartof our clinicalcommissioning

program.


