AbstractID: 6510 Title: On the role of Landau tails in buildup effects of Bragg curves for
proton energies beyond 140 MeV

Purpose: An improved version of the spot'raster scannirg algorithm isbeingimplementedin the proton dosemodel in
ECLIPSE (Varian). Since the beamtline of this treatment modality is rather diff erent from other modalities using wheelsand
nozZes measu ed Bragg curvesalso significantly differ in theinitial plateau,resulting from an energy spectrum with a
manifest Landautail, if theiniti al proton energy is E > 140 MeV (in particular, if E>200MeV).

Method and Materials: Proton Bragg curves have beendelivered by different vendors and therapy centers, which showa
significant buildup effect in the plateauregion. The computational procedue is basedon an analytical integration of Bethe-
Bloch eguation and on the inelastic crosssectian of oxygenand some other materials (the transport of secondaryprotonsis
rigorously accountedfor). The enagy/rangestraggling of proton penci beamsusedin scanning methodsis described by a
genealization of the composite Gaussian convolution kernel containing Landau tails in dependenceof the energy (analytical
represertation of a Vavilov distribution function).

Results: The experimental data obtained by scanning methods can excelently be explainedby the generalizedconvolution
model, which is only a compasite Gaussianconvolution for proton energiesk < 140MeV. The buildup effect in the initial
plateauregionis accurately desaibed. Proton beamlinesusing rangeshifters provide Bragg curveswith only very small
indication of buildup effects, if E > 200 MeV.

Conclusion: An accurate description of Bragg curvesincluding build up effectsis an important feature of therapy planning
systemssincethe calculation of SOBPand monitor units (MU, absolute dosimetry) are incorrectly de<ribed by fitting curves
neglecting Landau tails.
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