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The standard approach to fast-ion loss simulations is based on the well known forward Monte

Carlo model (FMC) where a population of fast-ions is initialized and then followed until parti-

cles either reach thermal energies or hit a first wall element. The main issue of the FMC model is

the associated poor statistics and error estimation. From the initial markers launched in the simu-

lation, only a fraction typically will reach the target domain of interest and it’s hard to construct

a suitable source distribution that maximize the wall hits in order to obtain a good statistics.

Recently, a novel Backward Monte Carlo technique has been introduced to runaway electron

simulations [1] and to fast-ion losses [2]. In the BMC method, the probability of a marker reach-

ing a specific area is tracked backwards in time starting at the region of interest and it involves

an iterative process in which, during every step, points in phase-space are advanced according

to the equations of motion and the statistical spread from the Monte Carlo collision operator

taken into account deterministically. In the present work, we propose a 5D guiding center BMC

numerical scheme for fast-ion losses integrated in the existing Monte Carlo orbit following code

ASCOT [3]. The proposed scheme has been used to analyze wall loads in a realistic ITER con-

figuration, using NBI and alpha particles source distributions. Particularly, when coupled to a

FMC scheme as an importance sampling weight, the BMC scheme has shown promising results

in terms of improved wall hit statistics and paves the way for future optimizations that will use

unstructured meshes and domain decomposition to maximize its potential.
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