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Purpose: to developa fast, accurate method of incorporatin g spectral effects of photon transport through a Multi leaf
Collimator while maintaining detailed representation of ML C geometryin a vir tual sourcemodel.

Method and Materials: A virt ual source model for a 6MV Novalis LINAC with micro-Multileaf Collimator (mMLC) hasbeen
developed for usewith the MCNPX Monte Carlo engine. This source model usesa comprehensiveray-tracing algori thm to
determine pathlengthsthrough a detailed representation of mMLC geometryin order to clear ly represent leaf edgeand
rounded leaf tip effects on the virtua l source grid. To ensuresufficient resolution, the virtual sourcegrid elementsare only 0.5
x 0.5mm2 when projected to the isocenter plane. In addition to representingopen-field energy spectraand effectivemMLC
attenuation of openbeam fluence, a sub-sourcehasbeen developedto simulate the energy spectra of mMLC leakage. For a
given mMLC configuration, pathlength and effectiveattenuation maps are determined at the start of a simulation. For each
particle simulated, transport through the mMLC is determined by comparing one random number generationto an effective
attenuation value. Subsequent sampling from the leakagesub-sourceis triggered by comparing the sampled photon’s
pathlength through the current mMLC configuration against the pathlength at that location if the mMLC were completely
closed.

Results: The virtual source model accurately representsleaf edgeand rounded leaf tip effectsasdemonstrated by comparison
with coronal film measurements. Simultaneously, the spectral effectsof photon transport through the mMLC are effectively
reproducedwithout any deliberate or abridged transport. Simulation results demonstrate theseprinciples and are shownto
agree with axial and coronal film measurements.

Conclusion:Explicit or pseudo-explicit transport through MLC leavesmay be obviatedwhile preserving mMLC
representation by incorporating a more sophisticatedray-tracing algorithm that triggers the sampling of a leakagesub-source.


