


































Dynamo Equation – Exercises

D. Schmitt

DYNEW/P

For modes antisymmetric with respect to the equator, compute growth rate and frequencyω(P ) for
dynamo numbersP < 0 andP > 0 and displayω(P ) diagrams in the complexω-plane (rough hand
drawing).

For the first excited oscillatory mode withP < 0, determine the critical dynamo number up to four
significant digits and its frequency or period.

Check convergence of the frequency with respect to the number of expansion coefficients.

Display the magnetic field as a function of latitude and time for various critical modes and learn about
the butterfly diagram of fundamental mode and overtones for positive and negative dynamo numbers.

Adapt the code for symmetric modes and repeat.

DYNEX

For the antisymmetric mode atP = −102, check stability and convergence for various spatial grids (e.g.
nx = 11, 26, 51, 101, ...) and time increments. Compute at least 5 diffusion times and output only after
the first diffusion time as it is spoiled by initial evolution.

DYNIM

As for DYNEX, check stability and convergence. Estimate the computing recources for DYNIM com-
pared to DYNEX at similar accuracy for various grid spacings.

Optional

Adapt the code DYNEX for the Dufort-Frankel scheme and compare stability and convergence with the
results from DYNEX and DYNIM.




