25 Minimal Annuli

The catenoid is topologically an annulus, and is the only embedded complete minimal
annulus of finite total curvature by Theorem 18.1. Since any complete minimal surface
has annular end, we want to study minimal surfaces of annular type, with or without
boundary.

All the results in this section are due to Osserman and Schiffer [70].

First we fix A :={r; < |z| <1} CC,0<7r <1<r; <oco (by Lemma 9.1 and
Proposition 9.2 we can always select such a representation of A). Let X : A — R3 be
a minimal annulus. Let g and n = f(z)dz be the Weierstrass data for X and ¢; be as
(6.15),i =1, 2, 3. Let ¢; = z¢p;. Write X = (X1, Xy, X3) and let

t =logr = log|z|.
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Let C = {]z| = 1} C A. Since C is the generator of the first homology group of A, by
(17.72), we can define

Flux(X) = Flux(C) = J/C¢(z)dz =9 P(z)dz = —i/l d(z)dz
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