
AbstractID: 8321Title: Experimentalproof and feasibilityof a 3D real-time detector systemfor
therapeutic protonbeams
Purpose: Fastandaccuratequality assuranceof complex proton treatmentsis challenging,but couldbeachieved with a real-time three-dimensional
detectorsystem. Thepurposeof this work is to studythe feasibili ty andto provide experimentalproof of principle thata liquid scintillator (LS) dosimetry
system can measurethree-dimensional dosedistributionsof proton beams in real-time.

Method and Materials: A plastic tankof 7×7×16 cm3 filled with BC-531 liquid scintillator wasirradiatedwith a proton pristine Braggpeak.Scintillation
light producedduring theirradiation wasmeasuredwith a cooled CCD camera.Acquisitionratesof 20 or 10 framesperseconds(fps) were usedto image
consecutive framesequences.These measurementswerethencomparedto ion chambermeasurements andMonteCarlo simulations.

Results:We haveshown that real-time image acquisition was possible with our currentdosimetry systemdesign.A field of view of 12×9 cm2 was
measuredwith theCCD camera.Dosemeasuredfrom theimagesacquiredat ratesof 20 fps and10 fps havea standarddeviationof 1.1%and0.7%
respectivelyin theplateau regionof the Braggpeak.Differenceswereseen betweentheraw LS signalandtheion chamberdueto quenching effectsof the
LS. We haveshownthat this effectcanbeaccountedfor andcorrectedby MonteCarlosimulations.Oncecorrected,dosedistributionsmeasuredwith the
LS werein good agreementwith ion chamber measurements.

Conclusion: We haveshownthefeasibilit y of usingreal-time imageacquisition to measure protondosedistributionsin LS. Like manyotherdetectors,LS
response dependson the energy of theproton beam,but we haveshownthatMonteCarlo canbeusedto correct LS measurements.Suchsystemwould be
extremely usefulfor fast andaccuratequality assuranceof protontreatments.
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