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Critical Distances for Minimal Surfaces

Figure 1 illustrates the relationship between the height of a cylinder (with radius R =
1) and the surface area of the corresponding catenoid, which represents the minimal
surface. The critical height for such a cylinder is H = 1.325. For cylinders taller than
this critical height, the minimal surface is no longer a catenoid but instead consists of
two separate coaxial circular boundaries.
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Fig. 1: Form finding of a catenoid when starting with
a Cylinder[1] .

Fig. 2: The Jorge—Meeks catenoid [2] .

The goal of this thesis is to investigate whether a similar relationship can be identified
for a broader class of problems—specifically, minimal surfaces bounded by cylindrical
edges on a sphere. A representative example of this class is the Jorge—Meeks catenoid,
as shown in Figure 2. To explore this, numerical form-finding tools will be employed to
conduct a comprehensive study of the behavior of these minimal surfaces under
varying geometric constraints.

A strong background in structural analysis, geometric modeling, and mathematics is
essential for undertaking this thesis.
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