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It is well known that many static, spherically symmetric space-times admit a photon sphere, with the 
Schwarzschild solution serving as the canonical example. The notion of a photon sphere can be 
generalized to that of a photon surface, in the sense of Claudel–Virbhadra–Ellis. The uniqueness of 
static space-times containing an equipotential photon surface has been rigorously established, in 
both vacuum and electro-vacuum cases, in works by C. Cederbaum and G. Galloway and by C. 
Cederbaum, S. Jahns, and O. Vicanek Martinez. Furthermore, the uniqueness of space-times 
containing a photon sphere has been studied under non-spherical perturbations of the Schwarzschild 
metric, under the assumption of a constant lapse function and allowing for simultaneous 
deformations of the spatial geometry and of the photon sphere’s location, in work by H. Yoshino. 
Building upon these results, we investigate the stability and deformation of photon surfaces when 
the lapse function is no longer assumed to be constant, and we study the behaviour of photon 
surfaces in the Schwarzschild space-time under small non-spherical perturbations of the full static 
data. 
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