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Simultaneous calculation of three optical surfaces in the 3D SMS
freeform RXI optic

(Conference Presentation)

Simone Sorgato, Rubén Mohedano, Maikel Hernández, Julio Cesar Pinto Chaves, José
Blen, Light Prescriptions Innovators Europe, S. L. (Spain); Juan Carlos Miñano, Pablo

Benítez, Light Prescriptions Innovators, LLC (United States); Hugo Thienpont, Fabian Duerr,
Vrije Univ. Brussel (Belgium)

ABSTRACT

The 3D Freeform RXI optic (1) is an example of advanced nonimaging device designed with the 3D SMS Method
(2). It  has three optically-active surfaces: two of them, the front refracting surface and the back mirror, are designed
with the SMS method. The cavity enclosing the source is a fixed user-defined parameter. Consequently, the RXI
perfectly couples two input with two output wavefronts: this permits to create beams with controlled intensity out of
extended LEDs. The optic has proven successful in applications like high- and low-beams for Automotive Lighting.
There is partial control of one additional pair of wavefronts because the design starts calculating a “seed curve”
where the main SMS points lean afterwards.
Currently, high-end applications (e.g. automotive lighting) require smaller headlamps with more shape constraints
driven by car design. We present an improved 3D RXI in which also the cavity surface is computed during the
design, so there are three surfaces simultaneously calculated and an additional degree of freedom for light control:
the goal is to couple up to three input with three output wavefronts, improving control of the extended source and
the output beam homogeneity and definition. In Automotive applications, this permits to preserve the performance
also when the shape and size of the optics are constrained by car design.
 (1) J.C. Miñano, J.C. González, P. Benítez, "A high-gain, compact, nonimaging concentrator: RXI," Appl.Opt. 34,
7850-7856 (1995).
(2) Benitez et al. Three Dimensional Simultaneous-Multiple-Surface method and free-form illumination-optics
designed therefrom, US Patent 7,460,985 B2, Dec. 2, 2008.
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