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Abstract Numerical Experiments

Magnetic hyperthermia therapy 1s a novel cancer treatment that works by heating a tumor to kill the cancerous tissue. It 1s modeled using a differential Two Dimensional Experiments
equation that simulates how heat flows through the irregular interfaces and varied substances in the human body. In order to facilitate further development of
this therapy, researchers require refined numerical approximations to how heat energy dissipates across the surface of a tumor, an 1rregularly shaped three-
dimensional domain. Our team worked to develop a highly accurate numerical method that accounts for these irregularities and variations through corrected
Taylor expansions, fictitious values, and an augmented system of equations. Solving this augmented system would require an impractical amount of
computational time 1f we were to use traditional methods. Instead, we use a Fast Fourier Transform so that time consuming matrix operations can be done
with simple multiplication. Numerical experiments in two and three dimensions demonstrate the accuracy and efficiency of this method, indicating that this
1s iIndeed a refined mathematical tool for studying these challenging biological problems.
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In conclusion, we find that this method 1s indeed as accurate and efficient as predicted. Numerical experiments confirm that this method can handle an
irregularly shaped boundary and different boundary conditions while achieving fourth order accuracy in both two and three dimensions. The Fast Fourier
Transform allows us to use a fine grid even 1n three dimensions, something that is not feasible using more traditional methods for solving systems of
equations because of the impractically large computation time. These findings indicate that this method could aid greatly in the progress of magnetic
hyperthermia by providing cancer researchers with the information they need to refine their treatment methods.
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