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Purpose: To utilize a newdepth-dosedetectorandto construct,develop,characterizeandquantifylongitudinalbeamprofiles with an
active uniform scanningprotonbeam delivery system.

Method and Materials: Theactive uniform scanningbeamdeliverysystemis composedof two primarydevices—wobblermagnet
andbinary rangemodulator. Through transversescanning a largeproton beam spot at about 10-15Hz, thewobblermagnetcreatesa
flat integral transversefield. Thebinaryrangemodulatorconstructsspreadout Braggpeaks(SOBP)by incrementally steppinga
pristineBraggpeak by 3mmor 6mmin depth. A depth-dosedetectorwasconstructedto acquireall thelongitudinalbeamdata. This
detector,theMulti Ion ChamberDetector(MLI C), is composedof 122 parallel-plateion chambersin a 1D array.

Results: Uponpropercalibration andcommissioning, theMLI C detectorperformedwell for theacquisition of longitudinalbeam
data, providing adequatediscrete datawith 1.8mm spatialresolution. Thefull width half maximum of various energypristineBragg
peaks wasmeasured.This data necessitatedchanging therangemodulatorstepsizefrom 6mmto 3mm for all SOBPsbelowa certain
protonenergy(i.e.equivalent to 12.0cmrangein water). Thepristinepeakand SOBPexhibit a rangedeficit that decreases asproton
energydecreases.This effect is alsocorrelatedto the FWHM of thepristine peak. A libraryof variousSOBPextents, from 14.5cmto
2.2cm,wasconstructedandshown to passclinical specifi cation. For a givenSOBP,theskewness, defined astheslopeof the100%
isodoseor SOBP“fla ttop”, wascorrelatedto protonrangein water.

Conclusion: The MLIC proved useful, efficientandsatisfactoryin measuringdepth-doseprofiles for activescanning proton beams.
Theactivescanningbeamdeliverysystemdeliveredtherapeutically useable fieldswith increasedmodularity andflexibility compared
to passivescatteringtechniques.


