AbstractID:6401Title: A Fluencebased Algorithm for MU calculation of ProtonBeans

Purpose: We have devdoped an empiricd algorithm to cdculate patient specific
monitorunit (MU) for megavoltage proton beams.

Method and Materials: Theagorithmis basel on awell-estdlished formulafor proton
output calculation® It addsadditionaldatafor a broadrangesof SSD, depth, off-axis,
snoutsize, and esped@lly field size defined by the cutout. Prigine percentge depth
doses (PDD) of proton beams are used to determine the SOBP PDD using the beam
moduldion wheelinput file. This algorithm adoptsthe conceptof proton headscatter
factor, Hy(sr,f), to chaactrize the proton fluence variation with sourceto-detector
distane (f), snoutsize (s), and radius of circular cutout (r), which is attribuied to the
protonscatteringn the cydotron nozzle,snout,and Copperinseats.

Resuls: A new quantity PSHr) as functionsof equivalentbeam radiusr and depthd,
are introducedto accountfor proton phantom scatering in a water phantomper unit
incidentfluence.PSFis measurel asBF(r)/H(r), where BF is blocking factor measired
asthe ratio of dosemeasurd in water at referencedepthbetweena circular field with
radius r and an openfield, and Hp, is the rato of dosesmeasuredin air (without any
buildup) using a diode deector for the same conditions Equivalentradius for an
arbitrary field canbe cdculatedusinga sectorintegrdion of PSF(r) PSFis indepemlent
of the snout size.

Conclusion: This agorithm is ideally suitablefor calculating patientspecific MU for
Monte-Carlo or pencitbean basedreamentplanningsystemfor protons
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