AbstractID: 8438 Title: Performance of a beam tracking system for treatment of moving
targets with scanned ion beams

Purpose:

Scamedion beamthempy of intra-fractionally moving targetsrequiresmotion mitigationto preventdeteriorationsof thedelivered
doses dueto interplay. A beamtracking systemwasdeweloped andexperimerts with varousdetectorsvereperformedto assess
sysemperformance.

Method and Materials:

Tracking of moving targes with scanedion beans requiressimultaneoudateralandlongitudinalrangeadaptatiorof pencil beam
postions. Lateralbean tracking is achieveddirectly with the beamscanning system Longitudinaltrackingis performed with a
dedicatedenergymodulation system considing of fas, motorized absorbemedges.In expeiimentswith radiogaphi films, arange
telescopeandan arrayof pin-pointionizaion chanbersin awaterphantom, the precisionof lateral, longitudinal,and3D motion
compersaion wasmeasued. Motion wasinducedlaterallyby a diding tableandlongitudinally by rampshapedbsorbersMotion
detection wasperformel with alaser-triangulation sen®r. Experimentaltrackingdatawerecomparedo resultsof measurementsith
stationay detectorsystemsFilms were analyzedwith repectto geonetrical shapeaswell asmean,minimum, andmaximum
respone level within thetargetregion.lonization chamberdat wereanalyedfor differentvolumesof the setup Analysisof range
telescopedatafocusedon Braggpeakshapesandranges.

Results:

Film analysk yieldedconsevationof geometrichshapeandregponsegmean+SD minimum, maximum)of (0.276+0.0100.241,
0.288)and (0.275+0.0070.252,0.284)for stationanyirradiation and trackingrespectivelyWithin thetarget volume,ionization
chambe datawith beamtracking deviaed from staonaryirradiationby 0.3+ 1.5%with -2.7%minimumand3.7% maximum
deviation. The Bragg pe& rangefor tracking deviaed by lessthan 0.25mm waterequivalent from the stationaryreference.
Conclusion:

Thetracking systemfor scaanedion beamssuccessfult resbreddosedistributionsfor moving targetsby adaping individual Bragg
peaks during irradiationsin quasi realtime.
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