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Let Ω be a domain in the sphere Sn−1 and let D ⊂ Rn be a domain contained in an n− 1 dimensional surface called the

target domain or screen to be illuminated. Let n1 and n2 be the indexes of refraction of two homogeneous and isotropic

media I and II, respectively, for example, glass and air. Suppose that from a point O surrounded by medium I, light

emanates with intensity f(x) for x ∈ Ω, and D is surrounded by media II. We prove the existence of an optical surface R
parameterized by R = {ρ(x)x : x ∈ Ω}, interface between media I and II, such that all rays refracted by R into medium

II illuminate the object D, and the prescribed illumination intensity received at each point P ∈ D is g(P ). This yields the

existence of a lens refracting light in a prescribed way. It is also proved that the solution satisfies a pde of Monge-Ampère

type. (Received January 15, 2010)
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