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Abstract: I will discuss the numerical methods we use to calculate the self-force on a scalar charge orbiting a Kerr black hole. We apply a 2nd-order
finite difference scheme on a rectangular grid in the r*-Î¸ plane. By working in the frequency domain and separating the Ï• variable (but not Î¸) we
encounter elliptic PDEs, which present certain numerical challenges. One challenge is that every grid point is coupled to every other grid point so
that a simultaneous solution requires solving a large linear system. Another related challenge involves how imperfect boundary conditions can
introduce errors that would inevitably pollute the entire domain. We have applied various techniques to overcome these challenges, such as
analyzing the boundary behavior to impose more sophisticated boundary conditions with improved accuracy (for a fixed outer boundary position).
Various preliminary self-force results will be presented and discussed.

Pirsa: 21060008 Page 1/23



Pirsa: 21060008 Page 2/23



Pirsa: 21060008 Page 3/23



Pirsa: 21060008 Page 4/23



Pirsa: 21060008 Page 5/23



Pirsa: 21060008 Page 6/23



Pirsa: 21060008 Page 7/23



Pirsa: 21060008 Page 8/23



Pirsa: 21060008 Page 9/23



Pirsa: 21060008 Page 10/23



Pirsa: 21060008 Page 11/23



Pirsa: 21060008 Page 12/23



Pirsa: 21060008 Page 13/23



Pirsa: 21060008 Page 14/23



Pirsa: 21060008 Page 15/23



Pirsa: 21060008 Page 16/23



Pirsa: 21060008 Page 17/23



Pirsa: 21060008 Page 18/23



Pirsa: 21060008 Page 19/23



Pirsa: 21060008 Page 20/23



Pirsa: 21060008 Page 21/23



Pirsa: 21060008 Page 22/23



Pirsa: 21060008 Page 23/23


