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Visualization of Lines of Force by Spline
Interpolation of a Discrete Solenoidal Field

Touru Suimizut and Masayukr Ucarl

Lines of force are often used in order to visualize solenoidal fields, such as incompress-
ible flow and magnetic field, and the topological features are frequently of great importance
in many situations. At present, there is no effective method to generate such lines of
force, which exactly satisfy the solenoidal condition (div ¥'=0), on the basis of a discrete
vector data obtained from three dimensional numerical simulations. The present paper
proposes the following method for this problem. (i )First, a set of discrete flux functions
is defined by numerical integrations of the discrete solenoidal vector data. (i )Second,
these functions are interpolated by B-spline, and then differentiations of these lead to a
continuous vector field. This vector field exactly satisfies the solenoidal condition at any
spatial point. (ii )Finally, lines of force are visualized by tracing the continuous solenoidal
vector field. The effectiveness of the present method is demonstrated in comparison with
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the conventional method.
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feq. (20)7:
(a) A contour line of the potential.
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(d) the scheme [eq. (19B)] and the flux
interpolation [eq. (15)], are used.
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potential [eq. (23)]).

(a),(c) The direct interpolation [eq. (18)] and

(b),(d) the flux interpolation [eq. (15)] are used with
the scheme [eq. (19B)].

(c),(d) The projection of the line onto a cross section
of the torus tube.
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