AbstractID: 8874 Title: A Monte Carlo Variance Reduction Method with near exponential gain in efficiency

To ensurerelative errorslargely independent of beam attenuation for mega voltage or fast neutron beams a variance reduction method is
developed that only affects primary particles. Variance reduction isonly donefor first scatter events. At the position of first scatter a copy of the
primary particleis generated. Thisparticleis propagated asaregular primary particle so that primary fluenceis not attenuated. To restore
correct scoring physics secondary particles and their descendants carry a weight exp( - m;d; ) with m; and d; attenuation coefficients and
thickness of the materialsi, traversed by the primary. It isshown, by experiment and analytically, that relative errors are essentially independent
of depth at large depths for energy scoring on the central axis of aparallel beam in dabs of homogeneous material. Thisisadirect consequence
of having constant primary fluence and amountsto a gain in scoring efficiency exponential with depth. The computational cost of keeping

primary fluence constant increases linearly with depth.



