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Optimization of Radiative Transfer

Calculations based on Genetic Algorithms

Alvi Kazi Rasheeq Azhan

Radiative transfer is the phenomenon wherein
energy is transferred in the form of
electromagnetic radiation between mediums. This
phenomenon is affected by the processes of
generation, propagation, absorption, and
scattering. While several traditional approaches to
computational calculation of radiative transfer
exist, Monte Carlo Radiative Transfer (MCRT)
triumphs these traditional approaches due to its
ability to break down complex models to a set of
basic events, and use randomness to solve
problems that might otherwise be deterministic in
nature. While accelerated approaches for MCRT
exist, they suffer from the same inherent problem
of high computational cost. We notice that at a
modular level, MCRT strikes significant
resemblance to grid-based random routing often

seen in computer networks, and can be abstracted
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as such, allowing for us to use networking
optimization approaches to shorten execution
times. One such approach is the use of
metaheuristics such as genetic algorithms, an
optimization technique based on selection and
recombination of promising solutions. In this
study, we develop a genetic algorithm based
radiative transfer code, where we propose to
improve execution times in relation to MCRT by
abstracting the model as a networking problem
and applying a genetic algorithm to generate a
routing table to use in lieu of MCRT to simulate
the propagation, absorption, and scattering
aspects of radiative transfer. By running this
code, we demonstrate an approximate 1.5 to 3.5
times decrease in execution time, while
retaining between 97% to 99% accuracy in
regards to final intensity.
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Properties on column density structure of molecular clouds based on probability
density function of the column density and star-forming activities
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