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Abstract. By using Bäcklund transformation for the sine-Gordon equation, new periodic

exact solutions of the constant astigmatism equation zyy + (1/z)xx + 2 = 0 are generated

from a seed which corresponds to Lipschitz surfaces of constant astigmatism.

1. Introduction

In this paper, we construct new exact solutions of the constant astigmatism equation

(CAE)

zyy +
(1

z

)
xx

+ 2 = 0, (1)

the Gauss equation for constant astigmatism surfaces immersed in Euclidean space.

These surfaces are defined by the condition ρ2 − ρ1 = const 6= 0, where ρ1, ρ2 are the

principal radii of curvature.

It is well known [5, 6, 15, 16, 17, 22] that evolutes (focal surfaces) of

constant astigmatism surfaces are pseudospherical, i.e. with constant negative Gaussian

curvature. Conversely, involutes of pseudospherical surfaces corresponding to parabolic

geodesic net are of constant astigmatism.

After a century of oblivion, constant astigmatism surfaces reemerged in 2009 in the

work [2] concerning the systematic search for integrable classes of Weingarten surfaces. In

the paper, the surfaces were given a name and Equation (1) was derived for the first time.

The geometric connection between surfaces of constant astigmatism and pseudospherical

surfaces provides a transformation [2, Sect. 6 and 7] between the CAE and the famous

sine-Gordon equation

ωξη = sinω, (2)

which is the Gauss equation of pseudospherical surfaces parameterized by Chebyshev–

asymptotic coordinates.

To our best knowledge, the list of known exact solutions of the CAE is exhausted
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