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Surfaces of constant astigmatism, i.e. surfaces characterized by the condi-
tion ρ2 − ρ1 = const 6= 0, where ρ1, ρ2 are the principal radii of curvature,
were already known at the end of the nineteenth century. Their evolutes are
pseudospherical surfaces, which, themselves, correspond to solutions of the sine-
Gordon equation uξη = sinu.

In 2009, after a century in oblivion, the subject of constant astigmatism
surfaces was resurrected by H. Baran and M. Marvan in their work [1] concerning
the systematic search for integrable classes of Weingarten surfaces. In particular,
it was shown that surfaces of constant astigmatism, parameterized by adapted
curvature coordinates x, y, correspond to solutions of the integrable equation
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called the constant astigmatism equation (CAE). Solutions of the CAE can be
alternatively interpreted as spherical orthogonal equiareal patterns, with rele-
vance to two-dimensional plasticity [2].

In [4] we presented a nonlinear superposition formula, based on the Bäcklund
transformation for the sine-Gordon equation, and producing infinitely many
exact solutions of the CAE from a given seed. Moreover, one can routinely
construct corresponding constant astigmatism surfaces. The simplest solution
of the CAE, one can use as a seed, is the von Lilienthal one, z = 1/(1 − x2),
which corresponds to zero solution of the sine-Gordon equation. The hierarchy
of solutions, arising from this seed, is called multisoliton solutions of the CAE.

Recently, we have successfully constructed and planted another seed, namely
the Lipschitz solution studied in [3]. A new infinite hierarchy of solutions of the
CAE together with corresponding surfaces of constant astigmatism then follows
by routine algebraic manipulations and differentiation.

In the talk, an overview of known exact solutions of the CAE will be given.
Corresponding surfaces of constant astigmatism will be shown as well.
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